DESCRI PTI ON TI TLE OF | NVENTI ON TRANSPORT SYSTEM AND TRANSPORT METHCD
5 BACKGROUND COF THE | NVENTION Field of the Invention [0001] The
present invention relates to a transport system and in particular to
a transport systemthat supplies and renoves articles wthout causing
a processing device to wait. 10 Description of Related Art [0002]
There is need for articles such as FOUPs (seal ed cassettes for
transporting seni conduct or waf er DESCRIBEI@Nppl i ed to and renoved from
the | oading ports of devices such as a sem conductor nachining device
and a semi conduct or inspecti odTHeR (FeNMEMIIONBut causi ng such devi ces
to wait. In viewof this, it has been ro osed to provide a buffer in

the vicinity of a prRANSRORY EVIEM ANRJRANSTARTMERHSR i onal

transport device for perform ng transport between the buffer and the
processi ng device. For exanple, in Patent Literature 1 (JP

2006- 224944 L pl velling vehicle tracks are
dispd%ed fﬁﬁ%gggkh®$Qﬁﬁfﬁﬁiggﬁﬁﬁgkéﬁace, one of which is used for 20

Iong-diséigﬁg%h?$§§gﬁéﬁt and another of which is used for

short - di A buffer is disposed under the track for
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Description of Related Art
[0002] There is need for articles such as FOUPs (sealed cassettes for transporting
semiconductor wafers) to be supplied to and removed from the loading ports of devices
such as a semiconductor machining device and a semiconductor inspection device
15 without causing such devices to wait. In view of this, it has been proposed to provide
a buffer in the vicinity of a processing device, and provide an additional transport
device for performing transport between the buffer and the processing device. For
example, in Patent Literature 1 (JP 2006-224944A), multiple overhead travelling
vehicle tracks are disposed in parallel in a ceiling space, onc of which is used for
20  long-distance transport, and another of which is used for short-distance transport. A
buffer is disposed under the track for long-distance transport, and the loading port of a
processing device is disposed under the track for short-distance transport. The
overhead travelling vehicle for long-distance transport performs the delivery and receipt
of articles with the buffer, and the overhead travelling vehicle for short-distance
25  transport performs the delivery and receipt of articles between the buffer and the
loading port. Accordingly, if articles required by the processing device have been

transported to the buffer in advance, the articles can be quickly supplied to the



25 transport performs the delivery and receipt of articles between
the buffer and the | oading port. Accordingly, if articles required by
t he processi ng device have been transported to the buffer in advance,
the articles can be quickly supplied to the processing device. Al so,
t he overhead travelling vehicle for short-distance transport quickly
renoves articles fromthe | oading port of the processing device.
However , ptdtessimpoddvigur atlsmnhe egehess trpvadmgl velgele rfac kisoratlistanee sansport
hei ght position in parallel, thus increasing the floor space occupied
by t he t geisklyormosgssiraetes from the badingeart of5hd POOSFingePat.entowever, this
Literature 2 (JP 2005-150129A), a buffer including a transport device
i s provi dedfigunatfonorequises aroyidies srerlmgatdthei seme heighivposieond in parabiel itk
vehicle perfornms the delivery and receipt of articles with the
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lifting/lowering when tHe delivery and receipt of articles is
per f or neguididalic ardsidretevice, but also for manual supply and removal of articles, and
manual access is difficult if the front surface of the processing device is covered by the
buffer.
15
SUMMARY OF THE INVENTION
[0004] An object of the present invention is to swiftly supply articles to and remove
articles from a processing device without blocking the front surface of the processing
device, while reducing the amount of floor space occupied by the transport system in a
20  plan view.
Another object of the present invention is to minimize the amount of
lifting/lowering when the delivery and receipt of articles is performed with a buffer.
Another object of the present invention is to reduce the transport distance
between a buffer and a loading port.
25 An additional object of the present invention is to provide a specific

configuration in which an overhead travelling vehicle performs the delivery and receipt

of articles with a buffer without interference with a local vehicle.



Anot her object of the present invention is to reduce the transport

di stance between a buffer and a | oading port. 25An additional object
of the present invention is to provide a specific configuration in
whi ch an overhead travelling vehicle perforns the delivery and
recei pt of articles with a buffer without interference with a | ocal
vehicle. [0005] The present invention relates to a transport system
i ncl udi nfJO05Hh Tredpresérd mvanmpordaten tarat trahsgpoltesywsean iaclpdiugaln toydef to
processi ng devi ces, an overhead travelling vehicle track that passes
above | oadnspgripor ticksf batweerpa pdwskilynef plevéssieg, dexivds,can ovehdadatdavelling
travelling vehicle that travels in one direction along the overhead
travel | i mehiclehiagk ghabpassekabmnd loadiigupiets of thropreeessing devicesT A a9 verbead
according to the present invention includes: a local track that is
di sposediravelling vehisls thal Havalhén evediigsiéon plons|the eyeniss] drecling drhigled
above a | oadi ng port of .a processing device fromupstream of the

| oadihg sk andynglydpsst hdsm of the | oading port along the one
direction, and_js disposed jn parallel with the. overhead 10 )
travel 1ing venfEieYBRRcAEComie o ne Rupieet IVERdRn Ielir'sh leghgaskniat is
| ocal track and includes . a ist that |ifts and.l rs._an article: a
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processi ng ce along the one direction, the“overhead travelling
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receipt of an article with the second buffer. | 6] According to

this confd@utatit and @psttdagh Bf @ReadinBvRRt bPhe }srbsesgﬂ\%ﬁ%vmedl@lg iR om0
overhead travelling vehicle travels and the space where the | ocal

vehi cl e dirastBns thaBvBBeME tial €lBhg Webichy hiap piad 1odat Rekiahbeh hissing tablesto
enabling reducing the anount of floor space occupied by the transport
syst em i pedompt deliverewnd Alcsipt of reafticlenyitls tref ficebudfert el praond biffg that
device is not blocked by a buffer. Since the first buffer and the
secoh®l bid disposad so ps tvbaeeowpbe toeaintrankdand alomsisireramod fhet Ihadihg pdit g the
port, the local vehicle can 25 swiftly performthe supply and
renoval ofocassingdevscedompte onhelinectzan, thy gusthead hdvelhog alitlerand tihocal
processing device may be provided with only one | oading port or
mul ti pl e vElialsi rgh peingsablq tp peréoranddivery prdiscdivh gt il atlighe avithotigi sseond
ports, tgeﬁjocal track

ulier.

[0006] According to this configuration of the present invention, the space where the
20  overhead travelling vehicle travels and the space where the local vehicle travels can be
vertically overlapped with each other, thus enabling reducing the amount of floor space
occupied by the transport system in a plan view. Also, the front surface of the
processing device is not blocked by a buffer. Since the first buffer and the second
buffer are provided upstream and downstream of the loading port, the local vehicle can
25  swiftly perform the supply and removal of articles between the loading port and the
buffers. The processing device may be provided with only one loading port or

multiple loading ports. In the case of providing multiple loading ports, the local track



is provided fromupstreamof the |oading ports to downstream of the
| oadi ng ports, the first buffer is provided upstream of the |oading
ports, and the second buffer is provided downstream of the |oading

ports. [ 0007] The present invention also relates to a transport
systemfor addition on to an 5 existing overhead travelling vehicle
system This systemincludes: a local track that is disposed

S0 as t oisheotidtdwomumwiresheddrd loadiak Iportg to ébwvndteatnr efake dndirglove, te

| oadi ng port of a processing device fromupstream of the | oading port
t o downsfirsehnifafis pheidsadistiganp of thedbaigg poes, dind ot seoomd aufteriis provided

di sposed in parallel with the overhead travelling vehicle track; a

| ocal vetdwhsrenmatf thellpadingpetts al ong the local track and includes a
hoist that [ifts and lowers an article; a first buffer that is

di sposed[¥87hdhe presentharewionhdsq sdaps t¢ adiengpt sypsam dempdsiitigrhen to an

| oadi ng port of the processing device along the one direction, an
over Headetistigeverhegd vars ing veigle ¥ideMocal vehicle both being able to
performdeliverﬁ/itsand recej pt of an art W t, first puff and
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processi ng lcation, a even en ap to an existi ng
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requires nodification for the shared use of struts. Al so, the sp
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| ocal vehicle travels can be vertically overl apped wi th each other,

thus preughl vahglé Beth béng adto patfdraclDbrt 4@ EQSIETHNNGti€le wWitetht g
bei ng bl ocked by the buffers. Since the first buffer and the second

buf f er abeff@r axd deskcops butfamttands ditsposddr smias ab Hehieelbwatle ngeap ardek dnkde
| ocal vehicle can swiftly performthe supply and renoval of articles
bet vieen déwssttcamdofnthe joadin@part tdfehd pfdcessing {0080 lofy diccombliyectivhethe
first buffer and the second buffer are each configured such that one
article cemhizd phvatiog vdhedleond ththlosalevdibile bothi bpos iablg ta peofoah dslivemo
buffers
and receipt of an article with the second buffer.
[0008] This enables the transport system made up of the local track, the local vehicle,
and the first and second buffers to be added on to an existing overhead travelling
20  vehicle system. Also, the add-on transport system does not require processing device
modification, and even when applied to an existing overhead travelling vehicle system,
the add-on transport system only requires modification for the shared use of struts.
Also, the space where the overhead travelling vehicle travels and the space where the
local vehicle travels can be vertically overlapped with each other, thus preventing the
25  front surface of the processing device from being blocked by the buffers. Since the

first buffer and the second buffer are provided upstream and downstream of the loading

port, the local vehicle can swiftly perform the supply and removal of articles between



respectively upstream and downstream of the |oading port, while being
adj acent to the 5l oading port. Preferably, the first buffer
and the second buffer are each di sposed at a height according to

whi ch the | ocal vehicle supporting an article may travel only above
the first buffer without an article and the second buffer w thout an
article, and the local vehicle not supporting an article may travel

t he firstheboddisg pdrosdal the bhffem. article and without an 10 article and
t he second buffer both with an article and wi thout an article. This
enabl es [I089] Bred¢rablghihe|fost ffaniahd [the secand poffer aeteach esnfiguredhsiichrtban
the buffers. [0010] Al so, preferably, the first buffer and the second
buf f er eaieth arftple can thmplla@fsﬁ‘gthegmpp duss epabdesudisposig @diotly eintwip pufters

| evel and a |lower level, and one article can be placed on each of the
upper | etrspeciinglytupstreasmand deyasiregm ehiderpading por.fulplehring pdacsat énthe
15 buffer, .the I ower level is disposed on a side close to the |oading
por t 5th5m9$§épﬁievel i s disposed on a side distant fronlthe | oadi ng
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downst ream of the ading port, and furthernore ena Ies t

vehicle EH& 18(‘!&1 fvEﬁMe% SRFTRP thndott 54 &8s tbchn@'iﬁ%xﬁ fiemutise, upper |evel
buf fer. Al so, preferably, the local track is made up of

two par a[doqb] msd %Jré’fbiabiya 1192 Hrsk Mubet WRE el Scomtd Bufl €thaavarit fwe)-Rvelan
pass in a vertical direction is provi ded between the two rails.

Accor di ngtepised $thgngenidlgtingtanappee kel bhfd hNewko k], tahadnel Sticle spasrRd
under the first track, the overhead travelling vehi cl e can perform

t he del i plesd andachesfahpuppdr lavd iand €8 betnkenl dfhie fiosduffgr pat theaacbridhe
buffers. [0012] Preferably, the overhead travelling vehicle delivers
an ari i chefferptheHewes lesel ibdispesedamdn sitle cloee tinthe boddirer party dhe eppev éevchis
article fromthe |oading port, and the local vehicle delivers an
article flispesetlion afdidesdistooif frem thaldading pedcanddegardiesy oftvhetlns ah @xitilaps
port. This control is executed by, for exanple, a controller of the

over headbednaple¢dd; orythgdpwer leveln ghealoed ritchisle ean s phevd tbe dpwerelsye | when

Accordlng}to this configuration, articles are swftly transported
f rom t hethedaen! vghisksris supheetinga stielerad avhep delortlight S APESUPRATEEGH

off articles at the buffers, regard|ess of ether an article is
pl aced ofticlfe and thy; Web%?lﬁ Iis d?s%osed ata hegght accorgglg to whaich the local vehicle

20  supporting an article may travel only above the upper level without an article, and the
local vehicle not supporting an article may travel above the upper level both with an
article and without an article. This enables disposing buffers with a total capacity of
four articles upstream and downstream of the loading port, and furthermore enables the
local vehicle to swiftly transport articles to and from the upper level buffer.

25  [0011] Also, preferably, the local track is made up of two parallel rails with a gap
in-between through which an article can pass in a vertical direction is provided between

the two rails. According to this configuration, even if the local track is disposed under



10 Then, if the loading port is enpty, an article can be swiftly
delivered froma buffer to the |oading port. [0013] Preferably, the
first buffer and the second buffer are supported by a horizontal
frame di sposed above the | oading port, and the frane is provided with
a | ook-down sensor for detecting an interfering object on the | oading
port side. Due to the 15 | ook-down sensor, the overhead travelling
vehi cl e dedirsthieadkodad oweelidad [teveibing otehicht @nf warformi thh defivery exdnpdeggt of
person on the | oading port side. Here, the "loading port side" refers
t o the varticks bytween tHedombigpdro ninbihe boffetshe | oadi ng port. [0014] Al so,
a transport system according to the present invention is a transport
syst em i WO 2HPrederably) the aivethead kavdlang vehidie sigbvesd as grizge tothsefisebeier

t he overhead travelling vehicle 20 track and above a | oadi ng port,
and is dihidseerond byEemandaemay ¢sran aibcle fiormhibadoadingrart, apg thedpead vehicle
track; a_local vehicle that travels along the |gcal track and .
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supporting an artic may tr nl'y above upper w t hout
an articl|gfgi «t he local vehicle not supporting an article may
travel above the upper |level both with an article and wi thout an

articl e. [(pA9] preresBIRPIne Mt Buifdr-eRRaR: Batbhe buffal aleeashor@idt ies hbigontal
conbi natron of bufférs 25a and 26a or the conbi nation of buffers 25b
and 26b gh@wnikgoséd Gbovk the 194 @64, and the frame is provided with a look-down
sensor for detecting an interfering object on the loading port side. Due to the
15  look-down sensor, the overhead travelling vehicle and the local vehicle do not interfere
with, for example, a person on the loading port side. Here, the “loading port side”
refers to the vicinity or the neighborhood of the loading port.
[0014] Also, a transport system according to the present invention is a transport system
including: a local track that is disposed so as to be below the overhead travelling vehicle
20  track and above a loading port, and is disposed in parallel with the overhead travelling
vehicle track; a local vehicle that travels along the local track and includes a hoist that
lifts and lowers an article; and a two-level stepped buffer including an upper level and a
lower level, one article being able to be placed on each of the upper level and the lower
level, the lower level being disposed on a side close to the loading port, the upper level
25  being disposed on a side distant from the loading port, and regardless of whether an

article has been placed on the lower level, the local vehicle being able to pass above the

lower level when the local vehicle is supporting an article and when the local vehicle is



[ 0015] According to this configuration, the space where the overhead
travelling vehicle travels and the space where the |ocal vehicle
travel s can be vertically overl apped with each other, thus enabling
reduci ng the amount of floor space occupied by the transport 10
systemin a plan view Al so, the front surface of the processing
device is not blocked by a buffer. Also, since the buffers are

di sposednotrsudpsitiapmdarfiele hamahthengpet leveinbang dizpesed| at\achei gitchcaordogeto
| evel, the overhead travelling vehicle and the |ocal vehicle can
access bwehicht the lopgerchehd sippaging avettgle ang tsivet enlyhabdveityhtuppevievel
di fference between the |local track and the upper level buffer is
smal |, apithobtean atinlehandsihpdoiad aehioleard snenroieglan Bitictermah avgi poove theel
buffer with a small amount of lifting/lowering. [0016] Also, a
transporPpmﬁﬂ%@bhﬁbdﬁﬁﬁﬁﬁ@ﬁﬁéaﬁﬁ@ﬁbﬁ@§@ﬁﬁﬁﬁﬁvent|on is a transport
met hod for transporting an article to a |oading port of a processing
devi ce usiHyanExave wéaétqpp%wffﬁ?rn@t 19@& P@Pf‘é ﬂtlff mblpﬁs&n ofdudisss ZHAE
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direction, the overhead travelling vehicle and thé |ocal vehicle both

bei ng ab b? pdrQeveP@hd Qneweekidemy RBtheh®aaldlin®{caflc ahd ki B vehictdén
first buf and a second buffer being provided that is di sposed so
as to be a&%b@%tﬁ e dpesind loaeklcaald, Aawnsk tiesai gt 1&ed diffeadicd bet@eh tiaf
the processing device along the one direction, the overhead

travel | i hgavehikcard thadppdrdetvad batfer Bhintdlle ahirlds dagibagupgiied th anpeethovath
delivery and receipt of an bSarticle with the second buffer.

The 13 andipar the mppdrdelval hofferdeish a amsli emoperdfdifneglldmeringe over head
travelling vehicle for dropping off an article at the first buffer or
t he secof@lbliffsey a transpoepngtbed acavatingdie thherdsetahvengihn of @trérspord nogdipidng
off an article fromthe first buffer or the second buffer at the

| oadi ng porransperting astasiclpde dpading Pyritdie prpsessB@odavicg\using g overhead
10vehicle for renmoving an article fromthe | oading port. [0017]

Accor di niavdlipsivehiglsrifackuhalt passes abeve dhelpading pog; wio ! oYY %aﬁlo?r@\@amg
fromthe | oading port, and the overhead travell vehi cl e can drop
of f artiaPEsieahdy Kavek it aps diregfarraplons tht ok FffdeFfa‘é“r}nh%& tPlifle frack and
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overhead travelling vehicle track and above the loading port of the processing device
from upstream of the loading port to downstream of the loading port along the one
direction, and is disposed in parallel with the overhead travelling vehicle track, a local
vehicle being provided that travels along the local track and includes a hoist that lifts
25  and lowers an article, a first buffer being provided that is disposed so as to be below the
local track and upstream of the loading port of the processing device along the one

direction, the overhead travelling vehicle and the local vehicle both being able to



BRI EF DESCRI PTI ON OF THE DRAW NGS [0018] FIG 1 is a side view of
rel evant portions of a transport system according to an enbodi nent.
FIG 2 is a plan view of relevant portions showing a state in which
travelling 20rails of an overhead travelling vehicle have been
removed fromthe transport systemaccording to the enbodinent. FIG 3
is a front view of a structure of a |local vehicle. FIG 4 is a

di agr am pérfarat detvengandorraipti of ah iacicievvithitie fitsebt ffanaypor tecaybhwiar being
FIG 5 is a front view of relevant portions of a transport system
accor di ngroviled thatvisr dispdsod.so as to be Brlow Bei local tsacfeand downdtream| efy thet
portions of a transport systen1apcording to a best node. DETAILED
DESCRI PTlc@nin@forHet hREFERRENE ENVBODIaNERTLE 004 Fjreqinm, g Owmend travelling

descri bes a best node for carrying out the present jnvention..
vehicle and the local vehicle both being able to perform delivery and receipt of an

5 article with the second buffer.

The transport method includes: a step performed by the overhead travelling
vehicle for dropping off an article at the first buffer or the second buffer; a step
performed by the local vehicle for dropping off an article from the first buffer or the
second buffer at the loading port; and a step performed by the overhead travelling

10  vehicle for removing an article from the loading port.
[0017] According to this configuration, articles are swiftly transported from the loading
port, and the overhead travelling vehicle can drop off articles at the buffers regardless of
whether an article is placed on the loading port. Then, if the loading port is empty, an
article can be swiftly delivered from a buffer to the loading port.

15
BRIEF DESCRIPTION OF THE DRAWINGS
[0018] FIG. 1 is a side view of relevant portions of a transport system according to an
embodiment.

FIG. 2 is a plan view of relevant portions showing a state in which travelling

20 rails of an overhead travelling vehicle have been removed from the transport system
according to the embodiment.

FIG. 3 is a front view of a structure of a local vehicle.

FIG. 4 is a diagram illustrating communication within the transport system.

FIG. 5 is a front view of relevant portions of a transport system according to a

25  variation.
FIG. 6 is a side view of relevant portions of a transport system according to a

best mode.



The scope of the invention is based on the clains, and is intended to
be determ ned in 5accordance wth the understanding of a person
skilled in the art with reference to the description of the invention
and related art in the field of the invention. [0020] FIGS. 1to 5
show a transport system according to an enbodi nent and a variation
thereof In these figures, reference nuneral 2 denotes a transport
system and reference nuneral 4 denotes a processing device, exanples
of which include a 10 seni conductor processing device and a

sem cond DETHNILEDIPESCRIATIONOEAHH AREFERREFOEMBYBIMENT i s provi ded
in a clean room The processing device 4 includes one or nore | oading
ports 6, [¢1d] &herfalawit® descritas ©bestheade foraseehlinghguiv iei miegenl Anvegntion.
provided over the |oading ports 6 by being supported fromthe ceiling
by st rut $hg scopEhd the srviartaeh isrtasesl ¢ thy dJamisciml BAnfendddigds detéroiisgd ing,
which lifts and |l owers an elevation 15 platform 16 together with
arti ¢} esaa®rdames avitht the L@d@rﬁ@n&gp@ aapeésqnohpiéeda@ctbmﬁﬁd\aﬂh mgfegence to the
sem conduct or wafer, for exa ut. the articles 18 may be of any
type. | ndesgaptipnef the invsation re@ed yhie the BpHeAdha PEREIoRI ng vehicl e 12
may al so_in for npl e, a device for transverse feeding of the
hoi st 14@9@@5 ﬁ@gw Ico gosr%oﬁ‘ 90‘[??”&%@01? RYSIEGi agcording fe, A1 gmbipegpad a

. Th h || hi cl e
T g ga%%rﬁl%ﬁi?% Reta o ke f ﬁ?f%@eéfgrﬁ%é? BShatrel 2ty ‘E?i}lsﬁc’%?%%t% and
itself is f AO%ZL ocal tr.acks 20 are owgg1 (i
track 10‘re ?rSPC %Hﬁlﬁfaé o eﬁe |p68%ﬁSSIP$a W% F* e8v? 3 ‘#})r‘n‘é'é e
procgsgsi ng, dey c}u%? r gpor(:ﬁs% %ceA&&cf‘%t‘%mecggg\f&& Hﬁsﬁféé‘noéo de§ Br oVjyed

in a range 1 nc gron over regl ons

on both h’glgsploﬁf gst@ﬁ]ldz [ &g@d?%g‘[ gglfean Eﬁeexﬂ@) ﬁces@n?c&%@ice td?frlﬁgl!ﬁdgsooﬂgay

be provi range region over the lo

ports 6 gngdofe 1%@&&1@20&@6 ezlrfd*laet'}ac‘kh% #01351{ o%rhéaﬂg%elfhﬂgRz%ﬁf:le':i%@ F‘d%&‘ed
nuneral 22 denotes | ocal vehicle that noves back and forth al ong

the | ocabyd ﬁféklog@iuggﬂ)rls' by @eﬁlgl QBbSed@Mrofl eNAlEDRg ALK M 123 "Miea
suspendi ng nenbers 4 such as belts, wres, or ropes. Two types of

buf fers 3bahadnidrAkbingandicdda ancu @6l e TR, o chelits. £l loaweanl Eleviition
front of and behind the |oading ports 6 in ternms of the travelling

di r ecd i oplatibrrh N6 thgetiedr wighartitles 22. Hbre, the ertivdad 8t ara FSlUAsngcottlibddtgl 2
travels in the direction indicated by the arrowin FIG 1, and for
exanpl e, ateemibuidhetos wer, dod exdin@6abutp gter adiniesf1 8 hayplad of ahyl tyadi nig
ports 6 configure a first buffer, and the buffers 25b and 26b
downst r eatditén tthehpdiotst off4, | thadivadiepd ttageling orehiclpuld wmayg edsonthebudef éor.
example, a device for transverse feeding of the hoist 14 and a device for pivoting the
hoist 14 about a vertical axis. The track 10 and the overhead travelling vehicle 12
20  configure an overhead travelling vehicle system, and this system itself is well-known.
[0021] Local tracks 20 are provided under the track 10, for example, and one local track
20 is provided for each processing device, for example. Although a local track 20 is
provided in a range including the region over the loading ports 6 and regions on both
the left and right thereof, for example, a local track 20 may be provided in a range
25  including the region over the loading ports 6 and a region on either the left or right

thereof. Reference numeral 22 denotes a local vehicle that moves back and forth along

the local track 20 and lifts and lowers an elevation platform 23 via suspending members



[ 0022] The buffers 25a and 25b are provided at a hei ght position
according to which the local vehicle 22 can pass over the buffers 25a
and 25b without interference when the |ocal vehicle 22 is supporting
an article 18, and are provided at positions adjacent to the 10

| oading ports 6 in a plan view. In other words, a height difference
greater than the height of one article 18 is provided between the

bot t om s haheasWelts,heires, bt edpes.18Twel pypes LEGuliyrs Dise ahdadb, anditicelaad 28b
and the article placenent surface of the buffers 25a and 25b. The

buf f ers @6gravided Gbr exanfiplguinefrodterfsmddetiindutht doadiag gods 6 iprievisdedthon
sides of the buffers 25a and 25b opposite to the | oading ports 6. The
buf f er s 2&ellandiretior 66 tharlecgd velrictie?l. atTha dveihghd travdbngliveigcle d 2whivels
the | ocal vehicle 22 can travel over the buffers 26a and 26b when the
| ocal vehi bk dirggtidnsindisated lpypbe eitay iafFlGr 1, aidefo1 gxaraplg, thaduffesalda and
vehicle 22 cannot travel over the buffers 26a and 26b when the | ocal
vehi @ e 26n ypstrsyppdiths pajr ahloading does paonfiguigtaniaist hisffesand the brEeig RSt

di fference between the hottom surface of the article 18 pported by
the | ocafnd4H %qv@lsgzaraﬁﬁtheﬁ@lr&fﬂwhr&g g SetpBfguTeAeQk '?%kfél' ‘of the

L R L
25
e O PRS0t ek 2 05740 et 22 o0 RSN SRR

26, A SBe LTt b ErBlngaR 88T B oAl Alteed & SRl 30580 A
R R S S e L e e e
27 may bﬁelﬁﬁpgﬂ ?Pg afrt'i ltShf% ﬁltorvgfeﬁ 2% énhﬂml St?dmtsﬁ?ﬁ& ﬁ@ thd QA% 18

Al t hough 't ers and and t e buf ers 26a and 26b are
provi dedg Lg)%onb@w tﬁ@ﬁmm‘;éhla@@z rdnfhthe Qfticld8lab@Rdt RE-FRQY §1Sth€ bufelshan

front of d behind the loading ports 6 internms of the travelling

di recti oghbsy.herpveuheadss aay ebb icBafiMeited &cdrd bifferd B BfeeHOMded on
enbodi nent, such buffers nmay be provided on only either the left or
the ri ghtided 6F thB®ubsi=n £3a[P36idpposite tonbe fdadiigeits @ qoefbuffrsatdacmdi S
possi ble in which, as shown by 5 the chainlines in FIG 1, the

buf fig s 26mamndoiGtd &rehdipivedcdrdinghe windi thiedos] oéhibl2Rams tidde]l mvarthe
buffers 30 are provided below the original positions of the buffers
26a and Beéffiers RAa tahd 26k agen thé&chbedlicle 22k n@0supporingmneactidnd@dandthehe
regions over the buffers 31. [0024] If the buffers 25a, 25b, 264,

26b, andlachevdhidie 22 cent me@@dera@edtgﬁcnslaﬁedmé@ébevhenﬁ@ lovdrishiste 22 is
travelling vehicle 12 and the |local vehicle 22 can deliver articles
18 to an8uppegingeweiitislel 84 clnegthe wordsmikenjcight difisrange oepeeepghe bptipm
26a, and 26b. Since the buffers 25a and 25b are at a | ow position,

hey, canmcerdely ced Saurey whe “—"’fe“ﬁ??‘fi“f‘ﬁ%‘f%?“ﬂr?iﬁﬁf: Pt nd
o e Bt EL R B il RN
Soni ol o Do et Btfersatta mg HporR aom ek At HORRT P%Sgﬂ%ﬂw of Refigher
be accestl B O?ﬁliehﬁﬁéer?gﬁa §2?‘? y SR e 208 B, G potriHinE 3"
non- | oadz bearnd, quekl) Ef‘% 6&%%] &%@9&&@2‘5? 18433 APl bh?f@xlts %gd 26b.

over head°t ¥ ave I g ve I S an owers art

gap int Q%sol El?eaﬂuf%%gﬁga% 23‘9'&18 tﬁébﬁ@? %Hzp af'P(j F?b RA %lggf)rté({)ﬁjyg t‘s@g

rails, € nec anlsm or aC|eV|ngt IS W cri ater.

20 [Q@ZSL (f‘%Saar{deﬂtﬁJu hidie sQHtfsf?f Sre2Af uedlas $AAs f&nﬁe 21@&1 GARk 28, for
accessed %y the 1 ocal vehlc e 22 and the overhead travelling vehicle
12.  Si ncexddisie RHE §16ts 22 GayaRdegfte Fom Ble saulti fB@E IRAPIAdOI,. t han the

[0023] Although the buffers 25a and 25b and the buffers 26a and 26b are provided on
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25 low, and the novenent tinme can be shortened. Al so, since the
buffers 25a, 25b, 26a, and 26b are placed in the vicinity of the

| oading ports 6, the |ocal vehicle 22 can transport articles 18

bet ween the | oading ports 6 and the buffers 25a, 25b, 26a, and 26b

in a short tinme. [0026] FIG 2 is a view | ooking dowward al ong the
line I'l-11 in FIG 1, and the transport system 2 is shown w thout the

over headbdthakeldti agl Mgﬂiﬂ &t Be 1Gadaiitpdrines (b&EKn Hdnt A asddwiind thd-loxding,
the local track 20 is made up of a pair of rails, and a gap 34 is 5

provi dedpdret fvxetenhibef tai ths/elligaliscddh o Dthetdvertgad tr3ﬁelh}$g getdele dp) irhehe
the depth of the articles 18, and the articles 18 can pass through

t he gap pmsdrtembedinanglsudh beffeisomay B¢ poyided omarndy eghatele dedt G6the hreght.
charges the |l ocal vehicle 22 is provided above a | oading port 6.

Al t houghlfithe buffar gipagtydgvingdtigent, e cdn’égmsté(m vvmssiblgan ofhiclh ews Isheelin ty
ports 6 in FIGS. 1 and 2, the charging device 36 may be di sposed
above t htheshbierlines aniFHg lpdhe buffrss deeand 2itharegagveddp tlnq)mtngls 196 e,
or the like. [0027] Except for the case _of an article nee

i mredi at &l.\angypulfersriicass pravidadidial eve the orpgival poafipenef the avffprrs |2ﬁ@ apeRFR e
12 drops off articles 18 on the buffers 25a, 25b, 26 26b Also
except f Bythisfese dagloggl tggk 4P i3 @F‘ée?ﬁ%%’é&o eregipat Yoyt Wu{}%

Bt fﬁfZLﬂ?ngﬁr‘ tﬁabgﬁ‘hrﬁ@?féeéﬁnﬁg% ! S RN S P 4 %ﬁw&rabove
rt ol eotBerEtt rf%e T L AL R ffé% PRIEDIH tygina
and 1206b Sglt\)rgs Igfg‘:[ y&f}?r?ﬁegrﬁrggfg?g%u% iS%C%lf %gi gA(FZOZDZ %ﬁ%eathg %ﬁﬁlelts

everiif th ops above’ a port

h
Char 9 adusd ARLS5n e 0 1o SEEERES %%‘2*&%’25%&?%%3{%? Bherfibdd ovRfing)
may be 20,pEoM Qﬁdjt 1odaP N eRX RS ebutameoa%ﬁaan@rbffmh%wém b the

25a, 25b, 26a, or I'n thls case, it the local 2 st Oops at

that posptiipy hed r&el %Vf endgdclel m@ it QighC haf GeNfhffeRCEESond 268 BR éwt&er
by the overhead travel ing vehicle 12 1s hindered. [0028] FIG

shows t hehe§lchhl 8 BERsRE biyliBe 1088 dearvighlochie/eBitle ZNghd te 1dadSehi 6earhead
reference nunmeral s 38 denote running wheels that are driven by a
runnmmg wetdlingGchicad2r effeirgcle€18 have been placed on the buffers 26a and 26b, they
can be accessed by the non-load-bearing local vehicle 22 and the non-load-bearing
overhead travelling vehicle 12. Note that the overhead travelling vehicle 12 lifts and
lowers the articles 18 via a gap in the local track 20, which is made up of a pair of
travelling rails, and the mechanism for achieving this will be described later.
20  [0025] As a resuli, the buffers 25a, 25b, 26a, and 26b can be accessed by the local
vehicle 22 and the overhead travelling vehicle 12.  Since the buffers 26a and 26b are at
a higher position than the buffers 25a and 25b, the movement time of the overhead
travelling vehicle 12 and the local vehicle 22 can be shortened. Particularly with the
local vehicle 22, the amount of lifting/lowering during the movement of articles 18 is
25  low, and the movement time can be shortened. Also, since the buffers 25a, 25b, 26a,

and 26b are placed in the vicinity of the loading ports 6, the local vehicle 22 can

transport articles 18 between the loading ports 6 and the buffers 25a, 25b, 26a, and 26b
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25 nuneral 42 denotes a battery that is charged by the charging
device 36 via a power receiving device 43. In place of the battery,
anot her power storage nenber such as a capacitor may be used.
Electricity may be supplied to the power receiving device 43 via,

for exanple, non-contact electricity feeding or contact electricity
feeding via a connector, a charging coupler, or the |ike. Reference
nuner al #d geraims a hoist that lifts and |owers the el evation

pl atform 23, and reference nunerals 45 denote chucks that grab and
rel ease fl0aap&sG.a? it hevieoplookinghdovamtard| dengl he BhOQRH] inFFI&G. ¥ and the
illustrates corrununication in the transport system and an over head
travel | i tignspetiisgdtenContshoit eithéd@ the nverhéaddtas]lngtvihichel 2oangrthe &rdck 10.
travelling vehicle 12 and issues transport conmmands. For exanple, the
char gi ngAdehber 186161 3,dhe derat tredls 28.9s madompr ol 4 pair P raitshend ecgap 34 is
vehicle 22, and by comunicating with the overhead travelling vehicle
cont rol | BiovBEd\ietiveendbersailsi c dhp ovidiinet ths Eap Srds reatyithy thevdapth gbthe
reports the 10presence or absence of articles 18 on the buffers 25a,
25b, 26adrtigheg 156*51,‘1 thpartickss 18ar ass, thevgh theegap idhe yertipdd dFgetitead1so,

t 1 hicl e trol 50. . Th h I devi 36 al
e e ot I e e eSS el por
but 1 er'o. ARRCBERE BydhedificsaR S ARbwh e ohie gpats AR 08 ds
ith th t | i hi.cle 12 d 5
Mt or | ochib e (i 2kl Gyiin b 580 15 Brbbed, Mfe, 7 oBiEh ki agry, between
artH&Jesﬂégﬁhqiigﬁg#ﬁﬁ)3%@§r§kﬁﬁg]es 18 fromthe buffers 25a, 25b,
; co

26a,” and nicatron unrt 53 comuni cates with a

comuni Cade I f 0, e : J

ocal veru 2y LESGt S Ahe Lalc M dPRlIp SR Sdaip @By FRIdNShT: 80 4
26a, andyRQR ARt ihllinadinde PR UEhHs dir AREROPObn TSGR DI DG 264, and
descri bes operations perforned in‘the transport system 2. An object

of the tpeNSPAd, SYSHER the ch TURRkYcI@Acclel ihRdib&lf By thel RREpRAGRRI!
6 exactly when the article 18 is required by the processing device 4,

and to takecamhabidféad daeNitpSide]onN?2 thtoRs0erasd ABmIRY ittEed 252, 25b,
i rmedi ately when the article 18 is renoved fromthe interior to the

| oadimg P6d, tand 26h insead @ réndovdshaickes fionstheildbadisg parts 4.ci &lvd, the trptigpettde
a local vehicle 22 25 and buffers 25a, 25b, 26a, and 26b excl usively
for the pfededsi bgwday ittee lobdingt porss Sudifdl tieemiffdro25ar Rotg| 2m, B8d 26b is
required by the processing device 4 to be held on the buffers 25a,
25b, 26abasagatly 2Gbiormedbly dimclocalavetiid® 22r afs poesult, lswemifithe lassl téhitlo 22he
| oadi ng ports 6 when they are required by the processing device 4.
Al so, it stops shveiacloading pert Gafor icbiramel Bierhrtnonatesiersmen wWidnhe d@ngpogmf
the interior to the | oading gorts_G to be i Mmediately noved to the
buf f ers 2migles byhe pgahead igvebpe Bghielsd 2t odlele Yiatihe cargipg dayise 36 gy be
transport of artig¢les 18 to a positi.on fagy@er than the buffers 25a,
25h,2 GaPrOgH:}?dzg,bfqr &xample, a position facing the buffer 25a, 25b, 26a, or 26b. In this
case, if the local vehicle 22 stops at that position for an extended time for charging,
access to the buffer by the overhead travelling vehicle 12 is hindered.
[0028] FIG. 3 shows the structure of the local vehicle 22, and in this figure, reference
numerals 38 denote running wheels that are driven by a running motor 40, and reference
25 numeral 42 denotes a battery that is charged by the charging device 36 via a power
receiving device 43. In place of the battery, another power storage member such as a

capacitor may be used. Electricity may be supplied to the power receiving device 43
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5 perforned by the overhead travelling vehicle 12, which can al so
access any of the buffers 25a, 25b, 26a, and 26b, and can directly
access the loading ports 6 as well in an urgent situation or the

| i ke. [0031] There are cases where an article 18 required by the
processi ng device 4 has not been placed on the buffer 25a, 25b, 26a,
or 26b when it is required. In such a case, the 10 waiting tine of
t he pr ocegiffigetanleendh-camaddelshivityeftedinif ort bty etdraddtyt feadiak | Hang
vehicle 12 can directly drop off articles 18 at the | oading ports 6.
Al so, i f cohectoenstalkgiod camplat bi dedikee qRefeandeymminealnieik denpracebastngat
device is delayed, the waiting tinme of the next processing device can
be short &ftednd fowdnetheebavheadplatfane L3, and refehince ewdi@rathi 45edanbie cheoksvibat
articles 18 fromthe | oading ports 6. 15[0032] The | ocal vehicle 22
travel s grabhiodreldissttinges altlorigp phthelagied¢s Y& ack 20, and therefore

needs only be a sinple vehicle. Communication wth the charging

devi ce 380881 \HlfHg 4a§1uafr@%tcf>@mv@rcatign parthe riraapyy system, eérdnsl everhend
of the local_track 20 as a signal |ine, providing a feeder |ine along
t he | ocalray§ he&véecledrronb@%ro? %@mpaleﬁtss SotnitRioysieh traes ne Meliple 12
vehicle 22 and the cha ce 36. Also, the trut 7 20and the
i ke cana%%wa%eédrapaﬁ%ﬁ%@ FO{ BXaipple, &hlra?l&?%g ENiFeed éé RoRsy

?Ehi”lifg 33&%#%?%@ féa?w?ﬂﬁ%%ﬁﬁi PRGN afj%ﬂue%%ﬁ%f% Bt G E5ed fﬁ%e{lweg
20 10 i

erpadi medEcE o8 0 fald Afiimiictdon R &1 OEF bbb a5 bepars ¢ %e

in }[’\5;(? S P}e@&ée%(f\ﬁé%ehgﬁgkaragleé ?8 pgrtheqﬁu%fépssﬂ Y Eﬁ%a z{ﬁﬁ%ﬁ%g I]%gthe o’ve

in Igure ane reference nuneral s as those’

SR LA A A Al e R ol e

denotes a new local trac that IS

not bei ngd 'ré&?xtels}’fr&&ﬂqgé o{fé}ﬁeédrt%%ﬂéilﬁl%yveﬁf@e EGTRIENSE RUARBhs Rgardin
denotes a new | ocal vehicle. The local vehicle 62 is supported by t

| ocal trﬂﬁktﬁ@qﬁkﬁcﬂuﬁﬁeaﬁﬁkkeﬂ§ 63t @ﬁﬁéﬂdZS£aQ§BS2@&0@ﬁdtﬂﬂ>|0%a
track 60, reference nunerals 67 and 68 denote neM/struts and t he

ot her aspe@@hfinithtibhiugitvsy cahimficates \sitlmth@bvélﬁeédﬁ&aeah@gllvamate show

" Fjl_'_ss - pirf;r(x)nslli-nte?{ocking when the overhead travelling vehicle 12 delivers articles 18 to
and receives articles 18 from the buffers 25a, 25b, 26a, and 26b. A comununication
unit 53 communicates with a communication unit 54 of the local vehicle 22, and
instructs the local vehicle 22 to move articles 18 between the buffers 25a, 25b, 26a, and
26b and the loading ports 6.

20  [0030] The following describes operations performed in the transport system 2. An
object of the transport system is to supply an article 18 to a loading port 6 exactly when
the article 18 is required by the processing device 4, and to take an article 18 outside of
the processing device 4 immediately when the article 18 is removed from the interior to
the loading port 6. In order to achieve this, it is sufficient to provide a local vehicle 22

25  and buffers 25a, 25b, 26a, and 26b exclusively for the processing device 4. It is

sufficient for articles 18 required by the processing device 4 to be held on the buffers

25a, 25b, 26a, and 26b in advance, and to transport the articles 18 to the loading ports 6
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[ 0034] Best Mbde FIG 6 shows a best node. In FIG 6,
reference nunmerals that are the sane as those in FIGS. 1 to 4 denote
the sanme constituent el enents, and aspects other than those
particularly pointed out below are simlar to the enbodi nent shown in
FIGS. 1 to 4. 10 The overhead travelling vehicle 12 travels in one
direction along the arrow shown in FIG 6. The processing device 4

i ncl udeswaepdiel aef regorel By theairbsesbing HoviceAanplwm, itds fuffisientofof heicleéA 8i S
provi ded upstream of the |oading ports 6 in ten-ns of the travelling
di r ect i othavhatdhbeayemead fromviat lintegor ehilel baddg End @ ts deaintndlidttlyr
71 is provided downstream of the | oading ports 6 in terns of the
travel | i mypveld tedhé dmflefs 2 2PberAeadnd 28b by itheglacehivehiele152.1 2AlsiNothe
that the nunber of |oading ports 6 provided for each ocessi ng

devi ce Atrprspartiiftariaeles 18rkeapositipn tardhek ey thy thukfges Eiaogrﬁa Jeghash2&ibv e
the first buffer 70 upstreamof the | oading ports 6 to a regi on above
the seconerftiureddry the evihead Gavllore velicle daeliviclpsrn glse. arePergnelethe
nuneral 72 _denotes_a horizontal frange t is su 8rted by the struts
27, and PWERTE Lafel b2 @y aBHd0-1ang Frp HECH gﬂ%?ﬁséb%[;’é WgPorts s M higrans
6 to regi ons 20 on t‘ﬁ bﬁft and right (upstream and domnstrean)

t her eof SHEPLTHAER & NREXBuffers 70 and 71. The buffers 70 and 71 are

traver - olBP TABSHAH ePES B e k?ﬂ'é%gﬂ%ﬁ ) R @S g B not
uPPOr {1 B0k A kel AN ENSC) 53k VAL 2Ri RN s BBl BT

t he buff en the *ocdl su por

art I ;]V%itm%5t[uggg)§] EL EJI&GFJI dg‘lll Jﬁebé rﬁ@&n%&) qf rtﬁ'kem;errﬁ‘é;aia @Qﬂegﬁ‘%d

t he uffers 0 an eac oading ports

under t h@e&&l@qgscgﬁ QiR %%P o-ﬁqﬁ’tﬂ:lleé‘qg a?@xe' 1SadiREFortPs OF ALWO F iR defhovANd

a gap is provi between the rails such that articles 18 can pass

bet ween phgy 5ﬁ1cle9reqﬁlréd16yvﬁerﬁéx@ alocdidiecsdvede 1sﬁafayb@ctﬁé Wéﬁhigcthﬁe %? the
stops at, for exanple, four stop positions along the track

charging n@@\@r@@’esﬁﬂg Fe6ilde @8n Be Ghadidtcd af GRUPIePeat SraRbibivik d@ﬁhc&t maﬁébt@f
the stop positions, and the charging devices 74 charge a battery such

as a | it hdnbnek antichstliBefom thie laadingpeitd & such as an el ectric double

| ayer capacitor of the 5 local vehicle. The local vehicle 22 can be
charped @#30] tTheelocil séhigls,22atrdvdlher sHoor distaace bngr thedncald trdrka?0, and

| ow- capacity battery or a | ow capacity capacitor. Note that a

conf i gur étereford izeposdiy bea simplehiebivla h&Carrangcatgpndent teshargimgr device 36
provided at only positions over the buffers 70 and 71 since it is not
sui t abl esfrwingtadsa conwpldtyyis persirnied by, of ckanapleoesalof Huhliogdl dragle 20 @s heignal
posi tions over the |oading ports 6. 10[0036] Reference nuneral 73
denot es Aneomredfingr at fepder oiiter gileng Hee | loedl tipeki 20.e op2perfympes f Beivs
conmmuni cation with the overhead travelllng vehicle 12 or the overhead

travel | i AgmpaRicatien beiernhesiehists Zhyhihe shgreiag devicra. f A&%@ethﬁffruts 27
| oadihg Bt Bk Ghdeiiie RoiooHouin g h Lot Do eosc, HL GaF oF i &
obj ects %ﬂecshfo?ts:o%rulr(ﬁ:% flon Wlthhhe owlfe(r:lwadttl}éva{mg ve 1cl%%g1l1trcgle?g6.t s 6. The
[0033] Although the example of disposing the local track 20 under the track 10 is

described in the present embodiment, there is no limitation to this. FIG. 5 shows an

example in which the local track 20 is not disposed under the track 10, and in this figure,

25  the same reference numerals as those in the above embodiment denote the same

constituent elements. Reference numeral 60 denotes a new local track that is disposed

below the track 10 while not being directly under the track 10, and reference numeral 62
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15 | ook-down sensors 76 each include, for exanple, a | aser beam
source, a nmechanismfor scanning the range indicated by chain |ines
in FIG 6 by changing the orientation of a | aser beam and a

phot oreception el enent for receiving reflected |ight. The | ook-down
sensors 76 nonitor objects in the chain Iine ranges showmn in FIG 6,
for exanple, and if an object is detected in a chain |line range, the
cont r ol | @énotsd Pricvhiobialtv&hidansfirribcd ethelens? iR uppbaed by thedpan aikelgo0 via

| oadi ng port 6 and the |ocal vehicle 22 and overhead travelling

vehi cl e #ide Ndiees 6hat 650mel troeks davinths dsrabtrackto(yagferened tonemis|&7i gl &8

| oadi ng ports 6. Also, the controller 73 may communi cate with the
over headdemodes péW istrgtsyatl the etk aspeatstdiahie weriftéedare stmiddr |t tieg sneidiinent
controller 50 shown in FIG 4 instead of by direct comunication.

25[ 0037] shitven indilGéwWI tyd-descri bes operations performed in the best
node. The overhead travelling vehicle 12 drops off (delivers)
artictes 18 on the buffers 70 and 71, and renoves (picks up) articles
18 fromthe | oading ports 6. If a free space is available on the
buf fer 78034hEe#Medeicle 18 is to be renoved fromthe | oading port

PR R A éﬁﬁgéé'ﬁﬁﬁg %»Ogﬁﬂéecgf%nﬁm%rdﬁﬁ 04%2%%%%'”6

6. A

over ﬁlggéﬂl #%véﬂfiﬁﬁgf g drenpe ;gaqﬁ%gowsﬁ@%“ St SnB 5 heaticfhe Miufose
70 71 i

32?]! ‘ 255%%315 By B S o805 Biahify Eﬁ%y 8RO UROn PSS LORTY,

7 0 gﬁg Be o%rhs%aaﬂm,&h 5 0811}:1%0@ fr @&r%b{l %1&%14@ &hlae, &w @

el'ivering trc | oadi ng port

and thus pidye | ARl Y6 %gaev%ee 50 @é@agg#edmam J&s'eytf&%;a afle, A

article on the to a |ng e tha

arti cl esylfeafifis @ﬁ?\ﬁ@éﬁ uRRed RO r tH]eQOE’cHB% 86:3s @ Oh RALs H-ihettﬂ@el@ﬁﬂg "dt}@é%ﬁ)n

travelling vehicle 12 may wait above the buffer 71 so as to be able

to drop offheafemiehd Gheil hidibe2 stfiecdifl buffer t7hes @-olvﬁiea AewhitBdamodf
an overflow of articles 18 at a Ioadlng port 6, the local vehicle 22

may I enowe 1aadiag pbed € if fetiik bhthelt@adiling dpectiontofaheloighdadaravelling @ chidk:
buffer 70 or 71. Also, in the case of an urgent article, the overhead

traves | i ng. vEbiecthet th2 nomapedef iodéingaortactprovided foreath prdcessing davtienyis
15port 6. [0038] In the best node, the buffers 70 and 71 are adj acent
to the | editrarg pdhe Bcbl trakR( drgeriisifging adedibe nbnedhb érsubaffet He upstaakn
20 and the buffers 70 and 71 is small. Accordingly, the |ocal vehicle
22 can def ihedpading pertse® tolgreiziamnbiome thisusetendsburer Zhdowastraant pithe dadingg
ports 6 in a short time. Fromthe viewpoint of the overhead

travel | i pgrts 20 Refdrerice mumerglt 73 denpies f horgogplobawsithy igsupewted pade

two |oading ports exclusively for renoval, and two |oading ports
excl usi vélryts 26r andhp famp. 721extends hioB) s regien abovs the, B)aétslémorfé ﬁc,te Iefionshe

N SceS 11 B arE e sl %%ra%? E@O GRERT e %%%?lipp%a'ﬁt o1l and”
25100397 "The | ABBVEerBoM AoRE TR LA ERL iR FVEHE TOPFiihgle
22 can travel over the buffers 70 and 71 when local vehicle 22 is not supporting an
article 18, and the local vehicle 22 cannot travel over the buffers 70 and 71 when the
local vehicle 22 is supporting an article 18.
25  [0035] In a plan view, the track 10, the track 20, and the buffers 70 and 71 overlap each
other, and the loading ports 6 are under the tracks 10 and 20. The track 20 is made up

of two rails, and a gap is provided between the rails such that articles 18 can pass
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(1) The buffers 25a, 25b, 26a, and 26b can be provi ded w thout

bl ocking the front surface of the processing devices 4. (2)
The space where the overhead travelling vehicle 12 travels and the
space where the | ocal vehicle 22 travels can be vertically overl apped
wi th each other, thus enabling reducing the anmount of floor space
occupied by the transport systemin a plan view. 5(3) The buffers
25a, 25bbetR6en thendilimbthavertitasdiostidni NnThe tosel vehudd 22 seppat] fhastunghe,
nanely in an upper level and a | ower |evel, thus enabling the

over headfdur stoelpbsitignsvabingihe tbzk aich dhasgingpdalice/EZhiuch es 2 2hargingcouaslsr mny
of the buffers 25a, 25b, 26a, and 26b. In particular, the height

| evel di proeided ebecdsbtofttersterhpoditbana) andrthe Rha2gingddvicese’ belfaf g sbR@ay sush
26b is small, thus enabling articles 18 to be supplied to and renoved
10f r om t #fea bithinmrign Daters vg axgbasiior fueh angn tleets danblgflayer capacitor of the
Iifting/lomerin?. (4) Articles 18 can_pass. through the gap 34
pr oviTdedlacal yehicls. o clie logah ¥rhidlg 22t0ap be shased eaghitime it slons, apd shagefors @nd

t he buffers 25a, 25b, 26a, and 26b to be diﬁposed under, the track 10
for the BYeleadWth & dpVicABRcidnPatieay 1. @ low-Capacifysyagacitply  Jh; t@% 3t o

?Sgafzv%%e gé?@”ls@??%ﬁ%fi%féﬁ%%gﬁ@”@%@°fngtz%§,ic'e§éi?reéﬁﬁﬁ%éecﬁgmig%aﬁtﬂﬁgt

over neacPtoA0EPERS 7D afn B 753l Brhe Seheiie st B Uahdl; bl B o,

moves bagkand,{.opd b3t NG ShOKE, ogal track 20, thus enabl ing
he SUppPyand T

swftly performng val "of articles between the

I i .
| 029, (GR6PREfFoly et 53 DULA L 3 BRIy ey 0000 2 g
are pr OVP&?{ﬂTdsnc&ﬁﬂﬂﬁicﬁ’tﬁor@%thbﬁw peerhdfl HRadiiRg vRRikleS 18 ordicab @8head
nunber of the buffers 25a, 25b, 26a, and 26b can be provided in the

vi ci ni ty@feltilevdiR@dicBrdIRE 58 sBown in FIG. 4. ( Mhelfarkdr®2 GlRAIIGE, NBr S0MiHE
36 is provided above a | oading port 6, the battery 42 25 of the

| ocal Veﬁ'gﬁih-%f PR CRAVIDRNEEIA TG 8B W th ki3 el ol Be tetesisddven EdiBors 76
buf fers 25a, 25b, 26a, and 26b by the overhead travelling vehicle 12.

Al so, si apaitbhetdrigial obpiisaueh 22 wiosketl inviha vitdiitgofathb &ddargyportshier €lties
no need to provide the local track 20 with an electricity
15 look-down sensors 76 each include, for example, a laser beam source, a mechanism for
scanning the range indicated by chain lines in FIG. 6 by changing the orientation of a
laser beam, and a photoreception element for receiving reflected light. The look-down
sensors 76 monitor objects in the chain line ranges shown in FIG. 6, for example, and if
an object is detected in a chain line range, the controller 73 prohibits transport between
20  the corresponding loading port 6 and the local vehicle 22 and overhead travelling
vehicle 12. Note that one look-down sensor 76 may monitor multiple loading ports 6.
Also, the controller 73 may communicate with the overhead travelling vehicle 12 via the
overhead travelling vehicle controller 50 shown in FIG 4 instead of by direct
communication.
25  [0037] The following describes operations performed in the best mode. The overhead

travelling vehicle 12 drops off (delivers) articles 18 on the buffers 70 and 71, and

removes (picks up) articles 18 from the loading ports 6. If a free space is available on
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feeding rail. [0040] Note that it is not necessary to provide all of
the processing devices 4 with the system nade up of the buffers 70
and 71, the local track 20, and the local vehicle 22. For exanple, it
is possible to provide such a systemfor only processing devices 4
that 5 process a |large nunber of articles 18. The type of article 18
that is transported is arbitrary, and exanples thereof include a
casset t ethadmdfernG0,adridng @atisletizde neve ranowedfesntie: oaling lpert @itk avdrhaat
panel display substrate. DESCRI PTI ON OF THE NUMERALS 10[ 0041] 2
t r anspor trawylstgeveMge 62 dsgisrodgt dewnspertéd adidlenid gaht buiffdrr7dc kndlkestoves the
1512o0verhead travel ling vehicle
article 18 from the loading port 6. Accordingly, delivery and removal can be
performed by a single overhead travelling vehicle 12. The local vehicle 22 delivers
5 articles on the buffers 70 and 71 to the loading ports 6. The local vehicle 22
alternately changes its standby position above the buffers 70 and 71. For example, the
local vehicle 22 waits above the buffer 70 after delivering an article on the buffer 71 to a
loading port 6, and thus the local vehicle 22 can subsequently swiftly deliver an article
on the buffer 70 to a loading port 6. Note that if no articles 18 are present on the
10  buffers 70 and 71, the overhead travelling vehicle 12 may wait above the buffer 71 so as
to be able to drop off an article 18 on the buffer 70. If there is the risk of an overflow
of articles 18 at a loading port 6, the local vehicle 22 may remove an article from the
loading port 6 and deliver it to the buffer 70 or 71. Also, in the case of an urgent
article, the overhead travelling vehicle 12 may deliver an article directly to a loading
15  port 6.
[0038] In the best mode, the buffers 70 and 71 are adjacent to the loading ports 6, and
the height difference between the track 20 and the buffers 70 and 71 is small.
Accordingly, the local vehicle 22 can deliver articles 18 from the buffers 70 and 71 to
the loading ports 6 in a short time. From the viewpoint of the overhead travelling
20  vehicle 12, it is as if the processing device 4 has two loading ports exclusively for
removal, and two loading ports exclusively for delivery. This enables reducing the
occurrence of the problem that an article 18 cannot be dropped off at a loading port 6.
Also, from the viewpoint of the processing device 4, up to two articles to be processed
can be stored on the buffers 70 and 71.
25  [0039] The above embodiment has advantages such as the following.
(1) The buffers 25a, 25b, 26a, and 26b can be provided without blocking the

front surface of the processing devices 4.
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14hoi st 16el evation platform 18article 20l ocal track 2022l ocal
vehi cl e 23el evati on pl atform 24suspendi ng nenber 25a, 25bbuffer 26a,
26bbuf fer 2527, 28 strut 30,31 buffer 34gap

(2) The space where the overhead travelling vehicle 12 travels and the space
where the local vehicle 22 travels can be vertically overlapped with each other, thus
enabling reducing the amount of floor space occupied by the transport system in a plan
view.

5 (3) The buffers 25a, 25b, 26a, and 26b are disposed in a two-level stepped
fashion, namely in an upper level and a lower level, thus enabling the overhead
travelling vehicle 12 and the local vehicle 22 to access any of the buffers 25a, 25b, 26a,
and 26b. In particular, the height level difference between the local track 20 and the
buffers 26a and 26b is small, thus enabling articles 18 to be supplied to and removed

10  from the buffers 26a and 26b with a small amount of lifting/lowering.

(4) Articles 18 can pass through the gap 34 provided in the local track 20, thus
enabling the local track 20 and the buffers 25a, 25b, 26a, and 26b to be disposed under
the track 10 for the overhead travelling vehicle 12.

(5) It is possible to add on the transport system made up of the local track 20,

15 the local vehicle 22, and the buffers 25a, 25b, 26a, and 26b with almost no
modifications to the processing devices 4 and the existing overhead travelling vehicle
system.

(6) The local vehicle 22 moves back and forth along the short local track 20,
thus enabling swiftly performing the supply and removal of articles between the loading

20  ports 6 and the buffers 25a, 25b, 26a, and 26b. In particular, if the buffers 25a and 25b

and the buffers 26a and 26b are provided in front of and behind the loading ports 6, a

Jarge number of the buffers 25a, 25b, 26a, and 26b can be provided in the vicinity of the
loading ports 6.

(7) If the charging device 36 is provided above a loading port 6, the battery 42

25  of the local vehicle 22 can be charged without hindering access to the buffers 25a, 25b,

26a, and 26b by the overhead travelling vehicle 12.  Also, since the local vehicle 22 is

driven using a battery, there is no need to provide the local track 20 with an electricity
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36char gi ng devi ce 38runni ng wheel 40runni ng notor 42battery 543power
recei ving devi ce 44hoi st 45chuck 50overhead travelling vehicle
controller 51-54 communi cation unit 1060l ocal track 62l ocal vehicle
63-65 guide roller 67, 68 strut 70, 71 buffer

10

15

20

25

feeding rail.

[0040] Note that it is not necessary to provide all of the processing devices 4 with the
system made up of the buffers 70 and 71, the local track 20, and the local vehicle 22.
For example, it is possible to provide such a system for only processing devices 4 that
process a large number of articles 18. The type of article 18 that is transported is
arbitrary, and examples thereof include a cassette accommodating a semiconductor

exposure reticle, and a flat panel display substrate.

DESCRIPTION OF THE NUMERALS

[0041] 2transport system

4 processing device

6 loading port

10 track

11 strut

12 overhead travelling vehicle
14 hoist

16 elevation platform
18 article

20 local track

22 local vehicle

23 elevation platform
24 suspending member
25a, 25b buffer

26a, 26b buffer
27,28 strut

30,31 buffer

34 gap
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1572frame 73control |l er 74chargi ng devi ce 76l ook-down sensor Wat is
claimed is: 1. Atransport systemconprising, in order to transport
an article between a plurality of processing devices, an overhead
travelling vehicle track passing above 5 |oading ports of the
processi ng devices, and an overhead travelling vehicle travelling in
one direction along the overhead travelling vehicle track and

i ncl udes a hoi 3G, théhatgiamdpaece system conpri sing: a | ocal
track di sposed so as to be below and in parallel with the overhead
travel | i ng vehi&l e tmackgavigelhbove a | oadi ng port of a processing
devi ce from upstream 10of the |oading port to downstream of the

| oadi ng port atbng tmanpgendddr ection, ; a local vehicle
travelling along the |ocal track and including a hoist that Iifts and
lowers an artitfe; Dattery 3 first buffer disposed so as to be bel ow
the local track and upstream of the | oading port of the processing
devi & al ong the onePAVH E84E1ERE € over head travel | ing 15vehicl e and
t he | ocal vehigie both configured to deliver and receive an article
with the hoist

45 chuck
50 overhead travelling vehicle controller
51-54 communication unit
10 60 local track
62 local vehicle

63-65 guide roller

67,68 strut
70,71 Tbuffer

15 72 frame
73 controller

74 charging device

76 look-down sensor
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first buffer; and a second buffer disposed so as to be bel ow
the | ocal track and downstream of the | oading port of the processing
devi ce along the one direction, the overhead travelling vehicle and
the local vehicle both configured to deliver and receive an article
with the 20second buffer. 2. The transport system according to claim
1, wherein the first buffer and the second buffer are each
conf i gur &hasiscimifredts:only one article may be placed thereon. 25 3.
The transport systemaccording to claim2, wherein the first buffer
and the second buffer are each disposed at a height according to
whi ch the | ocal vehicle supporting an article may travel only above
the first. buf farirstspénd ystam aempuisieg,amdordee te dtamnpbrb ahf asticlsi bdtwaen an
article, and the local vehicle not supporting an article may travel
the firsplusality of nyoedssingtdevinss.ast |0@¢rée%d1érawgh@mehlﬁlﬁ Rk @ﬁ@l%&bQWe
second buffer both with an article and without an article, The
t r anspor 1oadipginonts 9E HisrmIPFRISINS deyigpsmand an overhead fravelling vehisly fir@\geilmg in

buffer and the second buffer ea | evel d structyre
i ncl udi ngRaREHer aloag dhe &Harhaaff %1 @?ﬁ,ﬂcﬁ)eaﬁa%ﬁe dhepgfses digivip e
pl aced on each of the UEE | evel and the |lower |evel of the first
buf fer aH3PPRE SYLEBFAMBUFIEr , 10 the | ower IeveI is di sposed on a

IR VR e e R R R T
has beentr%eﬁlﬁx? lib ?I%HIL 8%(\5(; Ebciv%veﬂr?ad F‘xg%ol‘t %%l & Elﬁé%e%g ﬁ%ﬁ?ﬁ s%%g €

t he | ower en t ca 'S Su por an artlc

Wher‘ié heol‘ ﬁ%%ad‘frf‘g%o% & doWwnftant Upﬂlgﬁigdd% Rt QBﬂé fle®ne %ﬁgction,;

a local vehicle travelling along the local track and including a hoist that lifts
and lowers an article;
a first buffer disposed so as to be below the local track and upstream of the
loading port of the processing device along the one direction, the overhead travelling
15  vehicle and the local vehicle both configured to deliver and receive an article with the
first buffer; and
a second buffer disposed so as to be below the local track and downstream of
the loading port of the processing device along the one direction, the overhead travelling
vehicle and the local vehicle both configured to deliver and receive an article with the

20 second buffer.

2. The transport system according to claim 1,
wherein the first buffer and the second buffer are each configured such that
only one article may be placed thereon.
25
3. The transport system according to claim 2,

wherein the first buffer and the second buffer are each disposed at a height
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15t he upper level is disposed at a height according to which the

| ocal vehicle supporting an article may travel only above the upper

| evel without an article, and the |ocal vehicle not supporting an
article may travel above the upper level both with an article and

wi thout an article. 5. The transport systemaccording to claim1,
20wherein the local track is nade up of two parallel rails with a gap
i n- bet wearcotdingtoghhivh itehoen valitieshpparting passiclemay travd bolglabdve detfirgn.
6. The transport system according to claim1l1, further conprising: a
menber f buffeonithok ki agidhendiheshend tutky slifhonigan/aticle) endathd lodeé veloelsl
vehicle 25 such that the overhead travelling vehicle delivers an
articl e n¢ supporting gn agidle aaydrayck the fstduigr gaﬁhf‘éﬁh anartickheykewithept an
article fromthe | oadin ort, and the |ocal vehicle delivers an
article fitishnanddhg secand bffar bpthapih apartisiecmdavidist ap atiglet he | oadi ng
port. 7. The transport system according to claima1, wherein
the first buffer and the second buffer are supported by a horizontal

frame di sposed_above the | oading.,port, and the frane is provided with
a | ook-d%wn SSEﬂ%té?“SPB‘iI Sﬂ%‘?"é@?‘fﬁ%‘gﬁﬁo PAfRLf eri ng object on the

L0adi 00 POrL o4, Bt BRSO EYEH BT L A B 5N
conpri si Wicture including an upper level and a lower level, and one article can be placed on
each of the upper level and the lower level of the first buffer and the second buffer,

10 the lower level is disposed on a side close to the loading port, the upper level 1s
disposed on a side distant from the loading port, and regardless of whether an article has
been placed on the lower level, the local vehicle may pass above the lower level when
the local vehicle is supporting an article and when the local vehicle is not supporting an
article, and

15 the upper level is disposed at a height according to which the local vehicle
supporting an article may travel only above the upper level without an article, and the
local vehicle not supporting an article may travel above the upper level both with an
article and without an article.

5. The transport system according to claim 1,
20 wherein the local track is made up of two parallel rails with a gap in-between

through which an article can pass in a vertical direction.

6. The transport system according to claim 1, further comprising:
a member for controlling the overhead travelling vehicle and the local vehicle
25  such that the overhead travelling vehicle delivers an article to the first buffer and the
second buffer and removes an article from the loading port, and the local vehicle

delivers an article from the first buffer and the second buffer to the loading port.
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a local track that is disposed so as to be bel ow an over head
travelling vehicle 10 track and above a | oading port of a processing
device fromupstream of the | oading port to downstream of the | oading
port along one direction, and is disposed in parallel with the

over head travel ling vehicle track; a local vehicle that
travels along the local track and includes a hoist that Iifts and

|l owers an article; 15a first buffer that is disposed so as to be
bel ow the |l ocal track and upstream of the | oading port of the
processi fg devlleetraispogsydtan ecmrding éctleion], an over head travel |ing
vehicle and the | ocal vehicle both being able to performdelivery and
recei pt of an whereinl éevfirshbufier dndribe sbednidebuffenrmde auppoeiod dybuhparontdat
is disposed so as to be below the |local track and 20 downstream of

t he | oadfrage pbynosest abave the deasking nertdavi de Fioads preidsdevdh pelepk-dawn
the overhead travelling vehicle and the | ocal vehicle both being able
to perf ofapserdior getesiing i ipieeEnpg ojectn the taading PRl he second buffer.
9. Atransport systemconprising, in order to transport an article
between a 25 plurality of processing devices, an overhead travelling

ehicle track that passes aho .oadi ts .of th i .
P e o L e LN S
di rection ?qu &he over ead travelling vehicle track and includes a
hoi st , m?wg% poFe §V£?gﬁ¥§@ﬂﬂpgsing: a local track that is

di sposed so asah%apﬁ§§§%§¥%§ﬂ§x@&?&b%?ﬁ)659M8$F%ﬂ9ﬁﬁﬁﬁhﬁagdgéggﬁgggd

above a | oadi ng por I'Spose n para

travelli ﬂgﬂﬁlgﬁidfb!o%%@%gilgiga;ﬂ'to{apgﬁllocgﬁ . ﬁifet@iscg%tm Eﬁ@éﬁﬁ%ﬁh@@dﬂlg%oﬂ

| ocal trac inclu st that
to downstream of the loading port along one direction, and 1s disposed in parallel with

the overhead travelling vehicle track;
a local vehicle that travels along the local track and includes a hoist that lifts
and lowers an article;

15 a first buffer that is disposed so as to be below the local track and upstream of
the loading port of the processing device along the one direction, an overhead travelling
vehicle and the local vehicle both being able to perform delivery and receipt of an
article with the first buffer; and

a second buffer that is disposed so as to be below the local track and

20 downstream of the loading port of the processing device along the one direction, the

overhead travelling vehicle and the local vehicle both being able to perform delivery

and receipt of an article with the second buffer.

9. A transport system comprising, in order to transport an article between a
25  plurality of processing devices, an overhead travelling vehicle track that passes above
loading ports of the processing devices, and an overhead travelling vehicle that travels

in one direction along the overhead travelling vehicle track and includes a hoist, the
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and lowers an article; and a two-|evel stepped buffer including an
upper level and a |ower level, one article being able to be placed on
each of the upper level and the |lower |evel, 10the |ower |evel being
di sposed on a side close to the |oading port, the upper |evel being
di sposed on a side distant fromthe | oading port, and regardl ess of
whet her an article has been placed on the |ower |evel, the | ocal
vehicl e baﬁmgﬂapkenmonmaﬁsgabove the I ower | evel when the | oca
vehicle is supporting an article and when the |ocal vehicle is not
supporting an atachkirack tanids tphecdgppasrtolbeielow shediveipad drazielling welighet
according to which the | ocal vehicle supporting an article may travel

only abofrack #nsl ahswer lpadieg poitt 4ndus daposadtindragallchwithtthe oyahead Wavsllsige

not supporting an article nmay travel above the upper |evel both with
an arti cvehigladagkit hout an artrcle 2010. A transport nethod f or

transporting an article to a |ng ort p devi ce

usrndgan overh%é%thQH@Fﬁh%dﬁWé Pag%?Fﬁgf ﬁg ea dipast gt lifts

| oadi ng and an ead travelllng vehicle that travels in one

directioﬁm£ﬁ%W%ftqﬁ¥1 ?E%ad travelling vehicl e track and includes a
that 1s_dispos

h | |
bl o the. ovar b fvsbSumta B 0504k rBede PR BRE L88 Bde oadi ng
port of the Pr g egélcftgoe%ggvt@gttta ;B,%yc%gtrnegrthofgl e Ptaar@ragage%t 169er

downst r eam of I'oa he one rec
di sposedJ parallel with the overhead travel l i ng vehicle track,

10 the lower level being disposed on a side close to the loading port, the upper
level being disposed on a side distant from the loading port, and regardless of whether
an article has been placed on the lower level, the local vehicle being able to pass above
the lower level when the local vehicle is supporting an article and when the local
vehicle is not supporting an article, and

15 the upper level is disposed at a height according to which the local vehicle
supporting an article may travel only above the upper level without an article, and the
local vehicle not supporting an article may travel above the upper level both with an

article and without an article.

20 10. A transport method for transporting an article to a loading port of a processing
device using an overhead travelling vehicle track that passes above the loading port and
an overhead travelling vehicle that travels in one direction along the overhead travelling
vehicle track and includes a hoist,

a local track being provided that is disposed so as to be below the overhead

25  travelling vehicle track and above the loading port of the processing device from
upstream of the loading port to downstream of the loading port along the one direction,

and is disposed in parallel with the overhead travelling vehicle track,
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a local vehicle being provided that travels along the | ocal track and
includes a hoist that lifts and |lowers an article, a first

buf fer being provided that is disposed so as to be below the | ocal
track and upstream of the |oading port of the processing device al ong
the one direction, the 5overhead travelling vehicle and the |ocal
vehicl e both being able to performdelivery and receipt of an article
with the firstalpgalfeshicleaheing providedgtheicicoists Homg the lpedl hgclppod ingbnles hat
i s disposed so as to be below the |ocal track and downstream of the

| oadi ng paptithgfliftsad fowers 88 priigleadevi ce al ong the one direction, the
over head travellingavehicle and the |local vehicle hoth being able to

per f orm del i vet {irst OuHer ?@%&Pfﬁ"iw th#t g dispesed spi %Sﬁoth?é)eé%g??dloﬁﬂftfaék,
e, L AnSPEA e ORS00 e unin et Sy REBML Bl e
rovel | DKl e i s Ro s ol O0BL 30 SRR g
e ) oo 05 BRI, 2T Trom the
a second buffer being provided that is disposed so as to be below the local track
and downstream of the loading port of the processing device along the one direction, the
overhead travelling vehicle and the local vehicle both being able to perform delivery
10 and receipt of an article with the second buffer,
the transport method comprising:
a step for dropping off an article at the first buffer or the second buffer by the
overhead travelling vehicle;
a step for dropping off an article from the first buffer or the second buffer at the
15  loading port by the local vehicle; and

a step for removing an article from the loading port by the overhead travelling

vehicle.
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