Container Storage Facility [TECHNICAL FIELD] 5[0001] The present invention relates to a

_ container storage facility comprising transporting means for transporting a container for holding at least
one substrate, and a container storage section for storing the container transported by the transporting
means. 10 [BACKGROUND ART] [0002] In the container storage facilities described above,
transporting means 15 is provided for transporting containers among a plurality of processing devices
for processing substrates which have been, for example, taken out of containers. Container storage
sections are grovigiridtexragapiacidit¥mporarily store containers before they are transported to the
processing device, or to store the containers that have been processed by the processing device and

that are 20 d Wﬁﬁ ﬁxﬁiﬁjt of the facility. Each container storage sections is configured to be
capable of transterring (i.e. delivering and receiving) a container to and from the transporting means

[0003] 25In this container storage facility, a storage shelf is conventionally provided that includes a
pluralitysf cdae@nr storage units which are each capable of storing a container and which are

arranged in the verticq#%jreg&igge%d Elill%é}?ﬂéﬁnt%ﬂ&%%ﬁo% Tgergo%r‘!%ﬁ%ge conve tiog{g\gi lities in
elf fu [ 0

which this storage sh nction as a container storage section. (See for example, 30 Japanese
Publication SPREBIRHH ARSI IBe7 DS iprtenTmiting et ainaistor brlding athleasbrage
shelf is configneectbtizr@tstatindary typatinniaitedtondpe flootisufdoe, studiteztrahsposiitgimeans is

configured tqltmgftggrg?@ﬁést%ﬁgggf%#%&{ﬂ@lity of the fixed container storage units. 35 [0004]

And thrg)e is also another type of container storage facility in which a plurality of container storage
sections are arranged along the travel path of the transporting means. (See, for example, Japanese
Publication GBASHEROVNG288FD53162.) In the facility described in this publication, each container
5 storage section includes a fixed frame immovably or fixedly provided and a container support
provided for E}qulnent with respect to the fixed frame between a storage position for storing a
container and a transfer position for transferring a container to and from the transporting means. When

transferring a contain&p bbgfeatakeet sheprstigaidaes dererihedatharfertransporting means

15  is provided for transporting containers among a plurality of processing devices
for processing substrates which have been, for example, taken out of containers.
Container storage sections are provided, for example, to temporarily store
containers before they are transported to the processing device, or to store the
containers that have been processed by the processing device and that are

20 destined to be moved out of the facility. Each container storage sections is
configured to be capable of transferring (i.e. delivering and receiving) a
container to and from the transporting means.

[0003] |

25 In this container storage facility, a storage shelf is conventionally
provided that includes a plurality of container storage units which are each
capable of storing a container and which are arranged in the vertical direction
and the horizontal direction. There are some conventional facilities in which
this storage shelf function as a container storage section. (See for example,

30 Japanese Publication Of Application No. 2001-338971.) In the facility
described in this publication, the storage shelf is configured to be a stationary
type installed on the floor surface, and its transporting means is configured to
transfer containers to and from the plurality of the fixed container storage
units.

35
[0004]



10 storage section, the container support located in the storage position is moved from the storage
position to the transfer position. The transporting means then transfers the container to or from the
container support located in the transfer position. When the transfer is completed, the container
support is returned from the transfer position to the storage position. 15 [SUMMARY OF THE
INVENTION] [Problems To Be Solved By The Invention] [0005] 20As described above, as the

container storage section, there is the container storage section of a fixed type disclosed in Japanese
Publication Of Applicadind Neersas 2084 838921 sgpectfamiiteicemtatoeageofagdite ctionlitich can be

movgd petwﬁﬁl@rﬁl@@t@f%ﬁﬂéﬁﬁ%@Qt@fﬁjgg%%ft%ﬂé’ﬁif@a&%%%&%%g&%&%ﬁ%? I?ét@ﬂiSPHHé‘ Of
pplication No. - . In a cgnventiona ontainer storage facili 0 e container
Application N 2009t253162| %g gt I25ctl t i @ Igb@t&gﬁ?é{%’v
storage sect@%ﬁﬁg ggggg@;%n mfgﬁ 8@8@&‘8 (gkr)af?sa&é;?nw U 10 rfnh) 58542 the
storage positNsnZ{HPt ebpdbitidacitityrdorsaibad ity dbasanie ieatier saclosentamer
trangpoging éﬁ@ﬁfgecéébﬁmq&l@a@ér@nﬁ&'@icﬂﬂﬁi@eﬁﬁmtﬂ%ge@ioﬁ;@éd_w fh(@ditkmé and ig
configured tg ansiel,a sepiainer o, an o Na 0. eonianel siorags seclien Al e e lupe. The
transporting means can A28 Move T8 and from the container s orage section which can be moved

between thelSbRAsE fo SR 80 P oL 198N K98 SH8EINEN 2 ReMEAAB AT RE Rrd1rasded, ROSHASRHET to or
from the contpingifeipiage aectmtiinthaddeandndirechirahichesinspoetpogitianctonihie Wahster

position. 35 %?ggg}‘efglng ;h&fg?ﬁ?%%’%WQ@nC?ﬂ@'%ﬁJB%‘@tﬂl%gggﬁd%@ Asdisaaen or

argon, or with CDA (Clean Dre%/ erto prevenL)an %ﬁd m due to oxygen,in the air from

formindthn tRECLARESES P the Re SORERR TR HRAH 10 SRl Bh ERR SR Age P AT HE R 3R ARR AT o this

end, in the féoility thdistusssdpnsiteodapatries erRubfratiosi 6l (e dttan dpor A0@1n3389Y thems
supply meangis, proMided (QnidpRMIng Bl aas inberanRIPe LB EA IR A 6aNIRINRE Sfarage,Section
of the fixed type. A su port for su p%/ln the nltr%gé(e?ﬁ gr?(g to t?f@ interior of the contalger and an
st port B S f AR e R b T EGP BT UBREE P BT od to
the 10 contairem The transigpppsidandeipplistorhagenesiiienthrough the supply port of the container
storediip the storage shelf, replaces the internal air, and fills the container with the inert gas. [00071

15Thus, the @Wﬁ@@g&ﬁgﬁi?&{}mﬁ?memplmed asa

[Problems To Be Solved By The Invention]

[0005]

20 As described above, as the container storage section, there is the
container storage section of a fixed type disclosed in Japanese Publication Of
Application No. No. 2001-338971 as well as the container storage section which
can be moved between the storage position and transfer position as disclosed in
Japanese Publication Of Application No. 2009-253162. In a conventional

25  container storage facility, both the container storage section of the fixed type
and the container storage section which can be moved between the storage
position and the transfer position are provided as its container storage sections.
The transporting means can move to and from the container storage section of
the fixed type and is configured to transfer a container to and from the

30 container storage section of the fixed type. The transporting means can also
move to and from the container storage section which can be moved between
the storage position and the transfer position and is configured to transfer a
container to or from the container storage section that had been moved from
the storage position to the transfer position.

35
[0006]



location at which inert gas is supplied to the container. However, while gas supply means is provided
to the container storage section of the fixed type as described in Japanese Publication Of Application
No. 2001-338971, no gas supply means is provided to the container storage section which can be
moved 20 between the storage position and the transfer position as described in Japanese Publication
Of Application No. 2009-253162, making it impossible to fill the container with inert gas at such
storage section. Thus, the container that needs to be filled with inert gas is conventionally transported
by the transporting m&3es, systde twethomtdiner iotagmegedtofildichvitin beerfo\gss 2 Shelween the

storage positipfraschitg 5BsiEr RONHEN (AP MR A1 PIoRGR RACiapPbiaiiad digwhich
can supply inert gas t% the conta.lneﬁlto fill tttge spfce within t@ﬁocont?lner Wftt mertlg S. k%%g& "
30However,r§&%ﬁf‘?s REZIESAy I 8 dife |ﬁ§fa ?gﬁ%}{l%%%e e ﬁ%%?r St aecéq‘oﬁ othet gevices
such as the procepdmgseavicerduatacralisri omrihaeccansainen Jodhisicmnds tie thedasitityit is
di{:‘icult E) ingtajbadpibality ﬂié@@ﬁﬁxé@@lmfoﬁg&ﬁdﬁthﬁ mg@@ﬁiﬁiﬁ@ﬂelwlgezobnegsemezli,ngaaéacility
where the container storage. sections of the fixe e are the only, cations ich i as is
Suppired to (LB e S A o et s O e
containers tGEBifENGEr storage seetioms or e ity ErBhtath 1 &oRtE, Bih JPrceERany Hiscessing
devices, becnmegbmgassﬁnqw ﬁaes@rﬁﬁglwpanﬁai&bmamaspemmm whichiteadsgo a
problem of natusing. it iatsporkina.caacit AL s dapsee o eans el el RUORP .

And, the container storage section"which can be moyed between the storage paosition and the transfer
positiohdreqiPBeAH et 5as SRR S R APSHBRILP HhA ’tﬂ@r&ﬁﬁﬁiﬁ%‘?‘)&gg&eﬁ&% e fixed

type, and caoflihd @omstaliesd isttve dailinhevbienagenspalftivedeegebpdnsdasmmladablenddziedingly,

itis also confamplaied iR PwWMiHe fRGHUeS gasently in which a large number of container storage
sections which can be moved between the storage position and the transfer position are installed in

lieu of the container storage section of the fixed type, or without any container storage section of the
15 fixed type[.()ﬁﬂgl]lch facility, since there would be a smaller number of the container storage sections

of the figed type whiclTEaR, SWRBIYcherh GRS 1@ thrageniaibticsn itha s dsiab|e daftanpliw gontaiger
storage sectigns,which,Cafh bs raoved between Ine starags posiien. and. ina Siansls! RASlipgar that
can supply iNEr gas totthe tontainers.220 PP
supply means is provided to the container storage section of the fixed type as
described in Japanese Publication Of Application No. 2001-338971, no gas
supply means is provided to the container storage section which can be moved
20 Dbetween the storage position and the transfer position as described in
Japanese Publication Of Application No. 2009-253162, making it impossible to
fill the container with inert gas at such storage section. Thus, the container
that needs to be filled with inert gas is conventionally transported by the
transporting means, not to the container storage section which can be moved
25 Dbetween the storage position and the transfer position, but to the container
storage section of the fixed type which can supply inert gas to the container to

fill the space within the container with inert gas.

[0008]

30 However, since it is necessary to secure installation space on the floor
surface for other devices such as the processing devices that actually
contribute directly to production of the substrates, it is difficult to install a
plurality of storage shelves close to the processing devices. Therefore, in a
facility where the container storage sections of the fixed type are the only

35 locations at which inert gas is supplied to the containers, the distance, which
the transporting means has to cover to transport the containers to container



To this end, it would be possible to supply inert gas to the container by providing the container storage
section which can be moved between the storage position and the transfer position with a gas supply
line that can be 25 extended and retracted with the movement of the container support when it is
moved between the transfer position and the storage position. However, in this case, since the gas
supply line would be extended and retracted every time the container support is moved between the
transfer position and the storage position, the gas supply line would deteriorate prematurely. And,
when the gast8fameppiytinaisfexisiodauzatit: retrteat uaiter Jeriagtechoassed bynprekesisan in
ensuring high gty %@fﬁé@b%ﬁg%um@ T@e fresepbiovantionpuasyede i lightaisbapigsent
state of the art 35 descr (L And |t #‘]?th; %%rowd g ntalner %torage faci i)g/ ?t\%h'Ch inert
gas can be srﬁﬁﬁﬁ}?d YY) PRI GOR WATTPREA IR HBISThSween the
storage posmmnandrﬂhegrmmf&ﬂblwmne preventing deterloratlon of the gas supply line and
generatpn of dust to the extent possible. 5 [Means for Solving the Problems] [0012] In order to
achieve this &t@ , the container storage facility in accordance with the present invention comprises
transporting means for 10 transporting a container for holdln%]:t least one substrate, and a container

storage section for sté¥y tHeecEMRERIBEL SHeBRER 955 0R WAeh HRg daALethbeBramibsorage
section inclumﬁ@@mim&mmfuﬁdiyxpp@mdmamlmmmlmraMpmtpﬂwm dpdue

movable Wi Jsansd o IXRd i MelmRRIeY/Sen A5 YRIRPITAN {phe!ofing BimCaRtamer

and a 15 transfe ﬁ transferrlng e container to or. frqm the transporting. meansg% s supply

means!for sappiditigdndh ghe trretiyiea §HeLEp SRR R ot r SRRFONLY Y B2 rainer
support locatectatdiegtyo rdges polsiticvig arovidest] whareavite fasktieplyrdicanitlyludew hifiked side

portion pfOV'ﬁﬁ%éO&G&Eé?doif%}?tHiﬁﬁlbﬂo@BE@é@@ﬁiMsSWElEHrEQH M&\ﬁﬁ%wﬁ%ﬁ&ﬁ%ﬁ@mef
support so as to be movable in u n wnh#e container su or% El arel pro gg a connectlng
member for ég?ﬁ?ﬁ?tlﬂasﬁboﬁx%i%é p(gﬁﬁ) B 1%’0% gi Ep6itioh 1 Bat ﬁfé?%saltﬁgr
container supksoatge mﬁm%@mﬁx@\mp@SWME@m@g@mmraﬁ@ foetionadibhethe

conneqipn ppagerypee ixedsitie PRIRY, aéi@hébetm\énﬁ:aaa Asstigndm allew ﬁam@emﬂﬁm@ide
portion to move awa fr%m the flx%i side rtlor}.as cont sutpr)p oIt |§ [moye d fr§> dagorage
1 Sterre

position to the?rans er posff1 n.10 %’;ll is con Ukation, & container can be to or
from the  containers, it is desirable to have the contamer storage sections whlch can be

moved between the storage position and the transfer position and that can
supply inert gas to the containers.

20
[0010]

To this end, it would be possible to supply inert gas to the container by
providing the container storage section which can be moved between the
storage position and the transfer position with a gas supply line that can be

25 extended and retracted with the movement of the container support when it is
moved between the transfer position and the storage position. However, in this
case, since the gas supply line would be extended and retracted every time the
container support is moved between the transfer position and the storage
position, the gas supply line would deteriorate prematurely. And, when the gas

30 supply line is extended and retracted, dust is generated, which is not desirable
in ensuring high quality of the substrates.

[0011]
The present invention was made in light of the present state of the art
35 described above. And its object is to provide a container storage facility in
which inert gas can be supplied to a container in a container storage section



30 article transport means when the container support is located at the transfer position, and can be
stored when the container support is located in the storage position. And, the container transported by
the transporting means can be stored in the container storage section. Therefore, the container
transported by the transporting means can be stored in the container storage section. And 35 since the
gas supply means for supplying inert gases through the gas supply line to the container supported by
the container support located in the storage position is provided, inert gases can be supplied to the
container whehitte canthiecnivstbreetimetme tbataimengoperitsentiond[Cbeatrsnsidsipesitinngas

supply line ingiudies pefiadisid e PRieRABUIdRd ke hiasfashimadnamiairId oA daside portion
provided to tln:bg container suglglort S0 as to be movable in unison with the container support, and since
the connecti en?é‘ﬁ%%r%o &ts the fixed side portion and the moving side portion to each other as
the container support is moved from the transfer position to 10 the storage position, and releases the

connectipn biawean He S¥Bdsideneariteblantkthe moving side portion to allow the moving side portion
to move away from the fixed side portion as the container support is moved from the storage position

to the transfer&osition, the shape of the fixed side portion and the shape of the moving side portion
can be maint@tal even if the container 15 support is moved between the transfer position and the
storage position. Accaidingleisince dbhigas stiplydbjeds ndidefontiaddo atqregt afaedlient as the

moving distange, of A copainasuRne e BARARAY AR naLhR pleteieraiaddy dgjermation
i ;

even if the container support Is moyv rge@pet%t%?’léy. TherTfore, generation of dusts_due to deterioration
of the §8s sUBBRERIETEER Beoo 4 BUEBhFRSLIBRE RRETate. A& RRR‘HECT
configuratiors thesgé e dbnvefox cetutangr theragpmfaciiity i$yamosiceteid Wiyicbhieetrgaspoabihg
supplied to a,cUVRINGHLE Sode-RBIANBL S agetssaiRRthabsan hrJadyashRemBandhenxioqnge
position and the trim fer osmontwhlle preventlp% deteélo({aiuog of thea(l;oals supc%ly line aQQg%ﬁeration
of dust to th@Eyaded and a container support provided to be movable with respec €
fixed frame member between a storage position for storing the container and a
15  transfer position for transferring the container to or from the transporting
means. Gas supply means for supplying inert gas, through a gas supply line, to
the container supported by the container support located at the storage
_position is provided, wherein the gas supply line includes a fixed side portion
provided to the fixed frame member and a moving side portion provided to the
20 container support so as to be movable in unison with the container support.
There is provided a connecting member for connecting the fixed side portion
and the moving side portion to each other as the container support is moved
from the transfer position to the storage position, and for releasing the
connection between the fixed side portion and the moving side portion to allow
25 the moving side portion to move away from the fixed side portion as the
container support is moved from the storage position to the transfer position.

[0013]
With this configuration, a container can be transferred to or from the
30 article transport means when the container support is located at the transfer
position, and can be stored when the container support is located in the storage
position. And, the container transported by the transporting means can be
stored in the container storage section. Therefore, the container transported by
the transporting means can be stored in the container storage section. And
35 since the gas supply means for supplying inert gases through the gas supply
line to the container supported by the container support located in the storage



[00161 30In the embodiment of the container storage facility in accordance with the present invention,
the container support preferably includes a storage position detection means for detecting that the
container support is located at the storage position, and support state detection means for detecting
that the container is supported by the container support. In addition, inert gas supply 35 control means
is preferably provided for, based on detected information from the storage position detection means
and the support state detection means, allowing the inert gas to be supplied by the gas supply line
when the coptsiitsosuspproisdechténdrt tigasteragn pesisioprdivdltite tbatarrtameuppheadthethe

container supporh;aRe foLRRYEMHNG NG e asstamdeciaetsypplied by the gas supply line when the
container support is not located in the storage 5 position or when the container is not supported by the

container support. [0017] With this configuration, the inert gas supply control means allows the
inert gas to @Q;Llﬁplied by the gas supply line when the container support is 10 located in the storage
positionzand the contaiRR] ifraRsted Pypplgariainachuinod fiRedheddhiriandy foeidedtas
supply contrg) ngang q%e‘ﬁms %‘el'?:é%” %%Sa‘fr%%@%”%lsd’éoﬁ%‘%%"@{ (}K‘r%%ad%&%%"%ﬁr‘@ow&%ﬂége
container supportisno foeated in the s?otage pOSIJtI | or when tlhe_ ontainer is not supported by the
container suBRBROTH &R t8, hrarqyable snppHsaRoTH the saniminesHynet AR smahties
actually storegrindbeisgntrinticstemngreaction fiked isidd gastoan dedrheantad iprideciny ti@sted and

supplied whep e foRRINCASURRUL AL A AR BB VAI BN IRCERIRMRE BERIANS

o thbhxed B REHB PO HEY RSB RS DB STRRCEHRB BN MAROVIRY SHE BBFILRE (001
In the emboadimknhef thevingtaider statage facdiloim abeordavicevsitle portion to move away
from the fixed side portion as the container support is moved from the storage
position to the transfer position, the shape of the fixed side portion and the
shape of the moving side portion can be maintained even if the container
15 support is moved between the transfer position and the storage position.
Accordingly, since the gas supply line is not deformed to as great an extent as
the moving distance of the container support, the gas supply line would not be
deteriorated by deformation even if the container support is moved repeatedly.
Therefore, generation of dusts due to deterioration of the gas supply line can be

20 prevented to the extent possible.

[0015]
Thus, with the configuration described above, a container storage

facility is provided in which inert gas can be supplied to a container in a
25 container storage section that can be moved between the storage position and
the transfer position while preventing deterioration of the gas supply line and

generation of dust to the extent possible.

[0016]

30 In the embodiment of the container storage facility in accordance with
the present invention, the container support preferably includes a storage
position detection means for detecting that the container support is located at
the storage position, and support state detection means for detecting that the
container is supported by the container support. In addition, inert gas supply

35 control means is preferably provided for, based on detected information from
the storage position detection means and the support state detection means,



e

the present invention, the connecting member preferably includes: a movable 25 nozzle which is
provided to one of the fixed side portion and the moving side portion, and which is capable of being
projected and retracted along a direction in which the container support is moved between the storage
position and the transfer position wherein the movable nozzle is urged toward a projected side by
urging means: a recessed portion which is provided to the other of the fixed 30 side portion and the
moving side portion, and which the movable nozzle can be inserted into or moved out of, wherein the
movable nozdlewipgptidethwithgas totbmahfiphgshlly fthe gamaunvdyidipe fileehsitie gastionepath in

the fixed sidg.pattien;WitheataPYiDeride Hasdpnhathia e ot side PR iopieabavhinesert gas
to flow along the direction in which éhn%contalner support.is 3% movgd when the movlabaebno%}zlle is
inserted into e PARELSAPBSHinAR ra"s%é(ﬁﬁ&%éﬁ%%%%? &8 ARy GAPHEIRER the' récessed

portion and &as reupalye hoezleberhdhensantautsie supnet issarebdlpnatak Hactbsestpsagsn.
[0019] With thisieriHionmiiem vHeekHie GRIH AN tSHRpPOrte PbgleRaddheadipragippesition, the
movable nozzle of the connecting member is inserted into the recessed portion to connect the fixed
side portion and the moving side portion to each other. The movable nozzle is provided to one of the
fixed side pdﬂ%ﬂnd the moving side portion, and is capable of being projected and retracted along a
direction in which the Wathathes sopfigiiatiooyetdeiseepas supply control means allows the

inert gas to be supplied by the gas supply line when the container support is
10 located in the storage position and the container is supported by the container
support. On the other hand, the inert gas supply control means prevents the
inert gas from being supplied by the gas supply line when the container
support is not located in the storage position or when the container is not
supported by the container support. Therefore, inert gas is supplied to the
15 container only when the container is actually stored in the container storage
section. The inert gas can be prevented from being wasted and supplied when
the container support that is not supporting a container is located at the
storage position, or when the container support supporting a container is not
located in the storage position, and the fixed side portion of the gas supply line

20 is not connected to the moving side portion.

[0018]
In the embodiment of the container storage facility in accordance with
the present invention, the connecting member preferably includes: a movable
25 nozzle which is provided to one of the fixed side portion and the moving side
portion, and which is capable of being projected and retracted along a direction
in which the container support is moved between the storage position and the
transfer position wherein the movable nozzle is urged toward a projected side
by urging means; a recessed portion which is provided to the other of the fixed
30 side portion and the moving side portion, and which the movable nozzle can be
inserted into or moved out of, wherein the movable nozzle is provided with an
internal flow path for communicating a fixed side gas flow path in the fixed
side portion with a moving side gas flow path in the moving side portion to
allow the inert gas to flow along the direction in which the container support is
35 moved when the movable nozzle is inserted into the recessed portion; and a
sealing member for sealing any gap between the recessed portion and the



10 the storage position and the transfer position, and further is urged toward a projected side by urging
means. The recessed portion is provided to the other of the fixed side portion and the moving side
portion, which is opposite from the portion to which the movable nozzle is provided. Therefore, the
movable nozzle is securely inserted into the recessed portion with the movable nozzle being 15
pushed against the recessed portion by urging force toward the projected side by the urging means.
Therefore, the fixed side portion and moving side portion of the gas supply line become securely
connected taresetbhtherz 0326 Ham e sinoentile morzlbls nozeided pndoitiee veithssadmentaiflow path
for communicating a fixed side gas flow path in the fixed side portion with a moving side gas flow path

in the moving side, portion to allow the inert gas to flow along the direction in which the container
support is m hen the movable nozzle is inserted into the recessed portion, the fixed side gas

flow 25 path and the Watlnthsileopdiciiontinnh vher thosiniainen svpash wilhewder 6ihehoy the

internal&tlr?ws%ﬂag\@ﬁﬁlaslllﬂﬁ)ﬁplﬂtrfé rﬁbﬁﬂ@[@ﬁm(?sftmeazmheﬁﬁgtlﬁﬁaﬁmm@ pesitead fettably
forming the gas su ine to the container. In ition, since the sealin er ap
between the%ﬁéecggggﬁgﬁgrﬁ& il Eé% the (r:r?g\rllgﬁre%r%zz%(sé (\%ﬁé neﬂ%o%‘n%?/%t?fgzrfoqz}g erlﬁsgiﬁgle t?é(%]to the
P

recessed 30Dsetion theashieiheestlar mevabloaezalarie gaeadsgiyamatochihe fsedesidtoroves.
[00211 In thgstibadimdntieé theoodniaiside spageriaaitiyy is asquibined WitingShsqueskairidvention,
the internal gy RAIPISIRA SRCIPIRER AN wohil S endig o A0d ieripegh he

movable nozzle in irection inw e container support Is mcff\’/t’([ﬁi [0022] WI??@L IS
configdfhtiothsimteragerportEsRande thaHzansiey ROAHHE: e FoabEsd 2% et dmes
small, the inpmga&@piﬂgmﬁmmg/mIﬂﬁlmmxm}dwdqzd\eiqﬁds@imvidetbmhmm)idretrojﬁhe
container stqga0f {aailAIn AGAQEIARGR WD AR 1A6 PGB JRYBRIGPRIBR W'epRIdanmath pigferably
includes a stral%ht first flow ﬁ? portion, that extends from@ @rqilaé:ted side (i% - in thi dlrection in
which the cdHtaiHER §?1%%J’r‘f FO¥RHE RPEGHIE REIZIETS a 8588%T0§ Rgab BT side
end, and a seceseifiely patertedidntehible cesessadcaaasite wishfohe paoveblgonagnle dreexgerior of
the maygblepyshed against the recessed portion by urging force toward the projected side

by the urging means. Therefore, the fixed side portion and moving side portion

of the gas supply line become securely connected to each other.

[0020]

20 And since the movable nozzle is provided with an internal flow path
for communicating a fixed side gas flow path in the fixed side portion with a
moving side gas flow path in the moving side portion to allow the inert gas to
flow along the direction in which the container support is moved when the
movable nozzle is inserted into the recessed portion, the fixed side gas flow

25  path and the moving side gas flow path come to be in communication with each
other by the internal flow path when the container support comes to be located
at the storage position, reliably forming the gas supply line to the container. In
addition, since the sealing member seals any gap between the recessed portion
and the movable nozzles when the movable nozzle is inserted into the recessed

30 portion, the air tightness of the flow path of the gas supply line to the container

lmproves.

[0021]
In the embodiment of the container storage facility in accordance with
35 the present invention, the internal flow path preferably comprises a straight
flow path extending through an interior of the movable nozzle in the direction



15 nozzle in a radial direction of the movable nozzle at a location on a retrieved side of the movable

nozzle. In addition,

blocking and opening means is preferably provided for blocking the second flow

path portion when the container support is located at the transfer position and for opening the second
flow path portion when the container support is located at the storage position. 20 [0024] With this
configuration, since the blocking and opening means opens the second flow path portion when the
container support is located at the storage position to open the second flow path portion which
communicatés thhigh fiist dmwapatr popiportvithitiveredterior of the movable nozzle, the straight first

flow path portion th

at extends from a projected side end of the movable nozzle to a location just before

a retrieved Siﬁﬁf‘%ﬁ comes to be in communication with the exterior of the movable nozzle. This allows

the inert gas

in the internal flow path of the movable nozzle and to flow to the container. Since

the 30 blocking and oP&kinghiseecorefigurhsite ssventhioflopatesistamcavimethth éneahitaaseleWpport is
located i thg JansietRositiorabie sisaibtBeshinw Rat ROk hakexends fdew Riejesthtside

end of the movahle

exterior of themovabie HeXA

trél%zzle tobﬁ Iocgztiag just before a retrieved side end comes to be blocked from the
8.°Thefé ofe, when the container support is located in the 35 transfer

position, and thus the movable nozzle and the recessed portion are spaced apart from each other, the

first flow patiigo@spn is blocked from the
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In the embodiment of the container storage facility in accordance with
the present invention, the internal flow path preferably includes a straight
first flow path portion that extends from a projected side end - in the direction
in which the container support moved - of the movable nozzle to a location just
before a retrieved side end, and a second flow path portion which
communicates the first flow path portion with an exterior of the movable
nozzle in a radial direction of the movable nozzle at a location on a retrieved
side of the movable nozzle. In addition, blocking and opening means is
preferably provided for blocking the second flow path portion when the
container support is located at the transfer position and for opening the second
flow path portion when the container support is located at the storage position.

[0024]

With this configuration, since the blocking and opening means opens
the second flow path portion when the container support is located at the
storage position to open the second flow path portion which communicates the
first flow path portion with the exterior of the movable nozzle, the straight first
flow path portion that extends from a projected side end of the movable nozzle
to a location just before a retrieved side end comes to be in communication with
the exterior of the movable nozzle. This allows the inert gas to flow in the
internal flow path of the movable nozzle and to flow to the container. Since the
blocking and opening means blocks the second flow path portion when the
container support is located in the transfer position, the straight first flow path
portion that extends from a projected side end of the movable nozzle to a
location just before a retrieved side end comes to be blocked from the exterior of
the movable nozzle. Therefore, when the container support is located in the
transfer position, and thus the movable nozzle and the recessed portion are
spaced apart from each other, the first flow path portion is blocked from the



exterior so that the ambient air can be prevented from entering the fixed side portion from the
projecting side end of the movable nozzle to the extent possible even when the moving side portion is
moved away from the fixed side portion and the connection between the fixed side portion and the
moving side 5 portion is severed. [0025] In the embodiment of the container storage facility in
accordance with the present invention, the transporting means preferably comprises an article 10
transporting vehicle which is movable along a travel path that extends adjacent to a container transfer
location asse@oit¢etbwviih tha tctinainebtotagir sactiba, mreyertioh frasmadsietmggpthadixfet Bulding the
container. T f@ﬂfﬁge&e&m@ Rirahlyes38b 1 he %;fadegamgmey Homihadray Radbmnd the
transfer position Tfera %be ata Iocatéon closer to the tra ath 5t s&ora(g
position. Thé’88§ﬁé fict™ rgsé’z?rl’a ftyPhItHER St %P&SR}%%W&XS 7 su%bor g the
container suppoﬁoguermdw’dwh@pneﬁmbﬁﬁé’eemﬂn%ﬁsaé@dﬁmﬁi@@mr@éh%mﬂ)é@ﬁ #dstorage
positionznd gagtidnsiescResiPn; and an operated member movable between a proximate position
close to the vehicle which is stopped at the container transfer location 20 and a spaced apart position
farther away from the vehicle, wherein the operated member is operatively connected to the means for
supporting t ainer support such that the container support is caused to be at the storage
position when the opeIrﬁtﬁﬂbmﬁmb&fﬂ@ﬂttbﬁth@wna&emséﬂom@wfhﬂm@omaénemmmmmhaused

to pe at the YRINILRanTan IS &%g%rﬁegﬁ%ﬂgma&fg plé 2B seapAlaealion e
|nc esp pulltpe operating means for pushi égepéi{at member from the

vehicle preferabl
proxnnlase pdERBSPRY tHaRs predugle p I dkitsn B9 }Sje%}ﬂﬁgrrfbv%‘é gxfehtlse, and
for pulling thedjpeeait donacenhéa inem tireensfactetatiart pesdmmttrdthethdshwnmwwwnatbme

retracting mQuement iawagh iR ﬁQsVS*}&‘EJRhEQQ%@L%}P M%%T@i‘&%ﬂéo&bﬂ%ﬂiﬁeﬁeﬂh@ SRssaied

member is operatively conne Iigd to the {9 ortln co ner su etween.the 35

storage posiiSitHeR HEetFIA lﬁosselﬁ&ﬂ Seﬁab AP Bfnate
position clostrangfervepitteoandrefexllsets eqﬁrtopbelﬂbr&sba@é@raﬁﬂ@@ﬁaéarth@ﬁmm]\@hme by

the pusB-pultivae ORerséing Feepsivibh. thﬁl\éehmah@élfua@iqrg@ o alligye fuathpPrineferanhs

stopped at the container transfe Iocatlon talner support is moy ed t th t e pasition when
the operate(]C RIERBErSs Moved 13 {‘o the%?oxfl‘:n dte p%s(f 8rt1 §ng(§ 5he e con tairier sﬁ&%;%glr?ggc%tf\llge% to the

transfer posmﬁﬁ}wmtmmmmm&%hﬁﬂ%ﬂ@@ﬁm%éb@ sheregeHesHiam bR uUse the
container sumbm‘rtfmetﬁ%mnerxﬁioaageageeaeédcaﬂd@ebwvmwmme bpareidng meavgipiavided to

the vehicle, éb@ S0IPSLHPRRL gvf}gbe WRiSh TOLE YA IEL RIPEBAEAREIANR SERPRURYSH USing

the operating means o eve
pZO and a spaced apart position farther away from the vehicle, wherein the

operated member is operatively connected to the means for supporting the
container support such that the container support is caused to be at the storage
position when the operated member is at the proximate position, and the
container support is caused to be at the transfer position when the operated
25 member is at the spaced apart position. The vehicle preferably includes
push-pull type operating means for pushing the operated member from the
proximate position to the spaced apart position by a projecting movement away
from the vehicle, and for pulling the operated member from the spaced apart
position to the proximate position by a retracting movement toward the
30 vehicle.

[0026]
With this configuration, because the operated member is operatively
connected to the means for supporting the container support between the
35 storage position and the transfer position as the operated member is moved
between the proximate position close to the vehicle and the spaced apart

10



10 two or more container storage sections are provided, it is not necessary to provide each container
storage section with actuating means for moving its container support. Therefore, cost of the facility is
reduced by providing the common actuating means for a plurality of container transporting portions to
the vehicle while simplifying the configuration of the facility by reducing the 15 amount of wiring to the
container storage section as much as possible. [0027] In the embodiment of the container storage
facility in accordance with the present invention, the travel path and the fixed frame member are 20

preferably pmﬂﬁdﬂcsﬁm@iﬁmg,}mmchﬁatr&ans thesz@olé rytbkeecpntdinen pyperpisepadiogbly
configured tq.he, g sliderouiding machanisRulgusisegadipg asd Hi3d A URRSTRBERIdRe
container sugport to the fixed frame Ewember f@ldln% movement. The containey support is preferably
configured t h@dé?%%ﬁ&%ﬁﬁfb??% L8G4 HOR BWO@EB%OWWanﬁvggn{?a%%ﬁ%ﬁ%ﬁgreof in
a right and |gfosiitiEniontensten epengtediireetidreofissmuwieshtent e intosinmtedpasiiasuppdrted by

the slide guiging mechamsmuphefixed favednambss Riaiesallygrstidinnansiothin srrigetdand left
direction as seen jn the dlrectlan in ﬁéhmh the éontainer suPﬁoort i%mlosvegé that is {Brmed Eo bhe smaller

than a dime R BTEHS BRSO PP IR AT TRe HH 300N TBr Fated raem

. [ |recfion.cﬁl11eseoperate member is
preferably losapabvhafiideidenshinerister ageneeationeatbmaeyRadi tbr EREEEHRRIKANPIN the

direction in whisti #ad aentaio areHipROIt e reoN esinbresepprecsing nlembes ofrthedgascontainer
storage sections can be moved using the operating means of the vehicle when
10 two or more container storage sections are provided, it is not necessary to
provide each container storage section with actuating means for moving its
container support. Therefore, cost of the facility is reduced by providing the
common actuating means for a plurality of container transporting portions to
the vehicle while simplifying the configuration of the facility by reducing the
15 amount of wiring to the container storage section as much as possible.

[0027]
In the embodiment of the container storage facility in accordance with
the present invention, the travel path and the fixed frame member are
20 preferably provided to the ceiling, and the means for supporting the container
support is preferably configured to be a slide guiding mechanism for
suspending and supporting an upper end of the container support to the fixed
frame member for sliding movement. The container support is preferably
configured to receive and support the container and to be movable with a
25  central portion thereof in a right and left direction as seen along a direction of
its movement being suspended and supported by the slide guiding mechanism.
The fixed frame member preferably has a dimension, in the right and left
direction as seen in the direction in which the container support is moved, that
is formed to be smaller than a dimension of the container support in the right
30 and left direction. The operated member is preferably located on one side of the
fixed frame member in the right and left direction as seen in the direction in
which the container support is moved. The connecting member of the gas
supply line is preferably located on the other side of the fixed frame member in
the right and left direction as seen in the direction in which the container
35 support is moved. And the moving side portion of the gas supply line is located
on the other side in the right and left direction of the fixed frame member as

11



supply line is preferably located on the other side of the fixed frame member in the right and left
direction as seen in the direction in which the container 35 support is moved. And the moving side
portion of the gas supply line is located on the other side in the right and left direction of the fixed
frame member as seen in the direction in which the container support is moved, such that the moving
side portion is adjacent to the container support. [00281 5With this configuration, because an upper
end of the container support is suspended and supported to the fixed frame member for sliding
movement byeihe Hlidéhguddiegtivachamdiicthahéunctioamas heppwans forovepparticy thetahiner

support, andlgg‘(r;]ﬂfg%%%e éﬁ}g'@% ga?g&rﬁﬁmgg&ﬂgg@r%@ﬂprtion thereof in a right and left

direction as see Irection of its movement being suspended and supported by the slide
guiding mechanism, the container support can be slid and moved with respect to the fixed frame in a
well balancetD@B8]stable manner. Therefore, the container support can be accurately moved to the

storage position and tgipg t@ﬁé_f%m%ﬁeaﬁ%%}ogé%use atheuppeiateddnemiekisdonsiedeen one

side of the fixed frame member(lf g1e right and eftfi'irecti n gs seen in the direc['gion%n which the
container supPBRAESVERRRBYR @&h&é&ﬁﬁoﬂg ﬁgr_ Eg‘?hag’bea%s% 3By fheTe focatéd 2 otfthe
other side ofttiwy éixerntrdetheesibde igubdinghnech skt dioh fanstionnand b sassim {ohich the
gontainer Sulgﬁﬁﬁd&éﬁ%vec%emﬁfﬁf@h@rzﬁ@%@B&@pa&ﬁeq)aaﬁmrﬂmd e comeecting pwmer can

e separately located to.the right and le the fixed frame memher, t e s er the
connecting r%{%rong 88?60%1%1% ﬁ)%ae e%a;iua%) ]f%lgtllthte ex\{-\?&%r}]gt inter e%l ?v?&‘?%a%ﬁ%%%&n;% bsg“zg;\}r(i]I

effectivd useadpmgeas gikassinnne Higrnarememnbbeingarrandedaad §uRpsidedihy, thedids the
ceiling, the fixailitiasne sobenbienyyhbsecdifbensionipiivr tighh i bl dinectiosved sei¢h iretipect
directional in whigh tﬁgee%rﬁ?ﬁﬁr ?éif?%o%éil%‘ﬁ%%&o e oS malighdhan e AURERSIPROf the

container support in right and irection. 30 [00301 Further, because the mOV|ngdS|de %OI"[IOI‘] of
the gas supPiyitsdner support can be accurately moved to the storage position and to the

transfer position.
15
[0029]

The operated member is located on one side of the fixed frame member
in the right and left direction as seen in the direction in which the container
support is moved and the connecting member of the gas supply line is located

20 on the other side of the fixed frame member in the right and left direction as
seen in the direction in which the container support is moved. Therefore, since
the operated member and the connecting member can be separately located to
the right and left of the fixed frame member, the operated member and the
connecting member can be located such that they would not interfere with each

25  other, by an effective use of the spaces to the right and left of the fixed frame
created by providing, closer to the ceiling, the fixed frame member whose
dimension in the right and left direction as seen in the directional in which the
container support is moved is formed to be smaller than the dimension of the
container support in the right and left direction.

30
[0030]

Further, because the moving side portion of the gas supply line is
located on the other side in the right and left direction of the fixed frame
member as seen in the direction in which the container support is moved, such

35 that the moving side portion is adjacent to the container support, the moving
side portion is located on the same side as the connecting member as seen in
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located on the other side in the right and left direction of the fixed frame member as seen in the
direction in which the container support is moved, such 35 that the moving side portion is adjacent to
the container support, the moving side portion is located on the same side as the connecting member
as seen in the direction in which the container support is moved; thus, the entire configuration of the
connecting member and the moving side portion can made compact. 5 [Brief Description of the
Drawings] [0031] Fig. 1 is a plan view of the entire article storage facility, Fig. 2 is a side view of an
article transphgingineftior, 10FghRis alperepetiireviempparcoitamevstbradeisedtion, €Figirs is a

perspective yigy of I EATIPINEY SIRIRGRSREHRmber 1R e ALSIRIOUE pRLSRSI R deshowing

the support structure of the container support, Fig. 6 is a side view of the container storage
section wheR@&6htainer 15 support is located in the storage position, Fig. 7 is a side view of
the container storage section when the container support is located in the transfer position, Fig. 8 is a
longitudinal peefignalsideoviey of enedDbegingsnember, Fig. 9 is a block diagram showing
inputs and outputs into and from the 20 relay circuit, and Fig. 10 is a longitudinal sectional side
view of a corfgggii]ng member in accordance with another embodiment.

Fig. 11is a plan view of the entire article storage facility,
Fig. 2 is a side view of an article transporting vehicle,
10 Fig. 3 is a perspective view of a container storage section,
Fig. 4 is a perspective view of the container storage section,
Fig. 5 is an exploded perspective view showing the support structure of
the container support,
Fig. 6 is a side view of the container storage section when the container
15  support is located in the storage position,
Fig. 7 is a side view of the container storage section when the container
support is located in the transfer position,
Fig. 8 is a longitudinal sectional side view of a connecting member,
Fig. 9 is a block diagram showing inputs and outputs into and from the
20 relay circuit, and
Fig. 10 is a longitudinal sectional side view of a connecting member in

accordance with another embodiment.

25 [BEST MODES FOR CARRYING OUT THE INVENTION]

[0032]
The preferred embodiment of a container storage facility in
accordance with the present invention is described with reference to the
30 drawings. This container storage facility is installed, for example, in a clean
room provided with down-flow type clean air ventilation means which causes
clean air to flow from a ceiling side to a lower part of the clean room.

[0033]

35 As shown in Fig. 1, the container storage facility includes travel rails 2
(which corresponds to a travel path) is installed on a ceiling side such that the
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25 [BEST MODES FOR CARRYING OUT THE INVENTION] [0032] The preferred embodiment of
a container storage facility in accordance with the present invention is described with reference to the
30 drawings. This container storage facility is installed, for example, in a clean room provided with
down-flow type clean air ventilation means which causes clean air to flow from a ceiling side to a lower
part of the clean room. [0033] 35As shown in Fig. 1, the container storage facility includes travel rails 2
(which corresponds to a travel path) is installed on a ceiling side such that the rails 2 extend by way of
or adjacent teasl plRretitynd piocessing deuitedn ot apbastltyed tictedssmsgateviseield, puhich

corresponds fp g yehigle) yich G20 faysk ARng RS UaMELIRL GrrEBE AIHS lrRRIRH VP RRIRIS IS
configured to transportacontam,erWc§£ta| %go? miconductor substrates (an xamgle of 5
i Bilies 15

substrates) &R BlAREHEE Hoved A A e AR S %ﬁiﬁjdﬁ?gd to
perform a prealéetenmsjnet pravess ner Voot pmicussqmitoidactensidsintesdbeceranmleabr
substrates etg, {00341 0413 sheWRdD fiiga By BriesuaNsRetivehir a3 dinp rovadtinke @ediceody
portion 5, travel portg)ns 6 for travﬁcltn%on the trﬁ\vel rails,2, and a %ripv&)orltii_onj which corres onds to
a holding portibh§IBPEHERh P PESIRE & BRiedRinsd Aoy BEing Stispehded therefrom. The
travel portiorss18 ameifaitaring o aemicsinguietor substpienALcs which are spaced apart in a 15 fore
and aft direction of the article transport vehicle 3 with one travel portion 6 being located at a location
correspondillggglﬁ forward end portion of the vehicle main body portion 5 and the other travel portion
6 being located at'a location corresponding to a back end portion of the vehicle main bqdy portion 5.
Each dfGhe front and dachpgindnrkiel dothsrartitecbrnrmentyehacle fidiasmvediclodABrtion 5
by a connectigyshabitiosush e vebportiatble frottbaekniralasie ey adsidnahid segtigally
movable with, feepeet g e HehislE BAIRAORY ROTHRN.S: WO RPEACD:ah biAdranicandibRgypa of
S ! w eb ate

travel portioris 6 Includes trave eels 10 each of which is driven and LF{I d zin electric drjve
motor 9 and Wit the container W being suspended therefrom. e trave

include a front and back pair of travel portions 6 which are spaced apart in a

portions

15 fore and aft direction of the article transport vehicle 3 with one travel portion 6
being located at a location corresponding to a forward end portion of the vehicle
main body portion 5 and the other travel portion 6 being located at a location
corresponding to a back end portion of the vehicle main body portion 5. Each of
the front and back pair of travel portions 6 is connected to the vehicle main

20 body portion 5 by a connecting shaft 8 such as to be rotatable about a vertical
axis. The grip portion 7 is vertically movable with respect to the vehicle main

body portion 5.

[0035]

25 Each of the front and back pair of travel portions 6 includes travel
wheels 10 each of which is driven and rotated by an electric drive motor 9 and
which rolls on respective horizontally extending upper surfaces of right and left
pair of travel rails 2, and freely rotatable guiding wheels 11 each of which is in
contact with a corresponding one of vertically extending side faces - that face

30 each other - of the right and left pair of travel rails 2. One travel wheel 10 is
provided on each side in the lateral direction (the direction into and out of Fig.
2) of the article transport vehicle 3. And two guiding wheels 11 are provided on
each side in the lateral direction such that the two guiding wheels 11 are
located with one behind the other in the fore and aft direction of the article

35 transport vehicle 3. And the travel portions 6 are configured to travel while
guided by the travel rails 2 by the virtue of the fact that the travel wheels 10
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which rolls on respective horizontally extending upper surfaces of right and left pair of travel rails 2,
and freely rotatable guiding wheels 11 each of which is in contact with a corresponding one of
vertically extending side faces - that face 30 each other - of the right and left pair of travel rails 2. One
travel wheel 10 is provided on each side in the lateral direction (the direction into and out of Fig. 2) of
the article transport vehicle 3. And two guiding wheels 11 are provided on each side in the lateral
direction such that the two guiding wheels 11 are located with one behind the other in the fore and aft
direction of thecarticiaab sitnspbidniebicial 3axverdlihethravitiporions Arewdrifgirédeguadaigvhile

ﬁg:‘ljzeodmbgl g‘féfs{ th@ﬁ]@é@x %%%H&t&?%%@%%é‘l‘%&@é’%&@”ﬂﬁ%@rﬂt‘%&f %v'i?fftmféb%*a?%ft |
uidi eels an rotate about vertica
axes are in ctéﬁfé‘f‘étliﬁ?&*? %@%ﬁﬁ% %quwaﬂ%eﬁe %gﬁmﬁ&fﬂ‘kg?lv diikt 8rhor|zontal direction.
5[00361 Each of the front and back pair of travel portions 6 is connected to the vehicle main body
portion § by fhgggInnecting shaft 8 such as to be rotatable about a vertical axis. Each connecting shaft

8 is located centrally b n th tand Ie alr ftra el rails .2 |n the lateral direction of
the 10 article transpoﬁ{@gﬁ &aaﬁ éf Ps% cgﬁ%ra? par b I?er[ra?/% or% zﬁfgl%ceqﬁlffral part
of the vehicleehittebodjrpbaibn wmne@;bé/ctk@ me@tanauﬁéaﬁrﬁwﬂﬁb aﬁuéiéb@aﬁ%%fﬁb)@mcle 3.

[00371 15A pgwigF eecRMiaPasion E&dmfélmﬁeeeﬁngngum ig palvvigedisciacatddybefwhengdne front
and back pag (%f conn?#tmlq htafts (§ i ei;Che forr% fa@d aft § ?1 gf Eﬂg %ggﬁfr&ﬁ%%(e{&)(e&um 3. While
ocate

illustration is omltfjeé1 er receivin portlon in a central E ortion of the vehicle main

body pHitionatgih Féﬁﬁé@?t‘& frebigler s aﬁécﬁ%ncﬂcﬂ‘feaaf’ﬁé}gﬁ'aﬁé‘ﬁér?fz hraes DRkt R ross
section of the-fibver ¢esaining partifntha ashéee atong thedgreartdoaft Sirettloredtbet artictbe

transport veifécégrg f@ ﬁ'&ﬁpoef 'Qgt%i% Igpe[ a{lwgg{mdgwg straight portions that are spaced
ir

apart in the vertlca ection as We asa vertlcally extending portion that connects each central part of
these two horizontal portions together. And magnetic field is
[0037]

15 A power receiving portion 13 which is rectangular in plan view is
located between the front and back pair of connecting shafts 8 in the fore and
aft direction of the article transport vehicle 3. While illustration is omitted, the
power receiving portion 13 is located in a central portion of the vehicle main
body portion 5 with respect to the lateral direction of the article transport

20 vehicle 3. And the cross section of the power receiving portion 13 as seen along
the fore and aft direction of the article transport vehicle 3 has a shape having
two horizontally extending straight portions that are spaced apart in the
vertical direction as well as a vertically extending portion that connects each
central part of these two horizontal portions together. And magnetic field is

25 generated by running alternating current through a pair of electricity supply
lines 12 provided along the pair of travel rails 2. The arrangement is
configured to achieve contactless power supply with the power receiving
portion 13 generating driving electric power from this magnetic field. Thus,
with the driving electric power supplied from the electricity supply lines 12 to

30 the power receiving portion 13 without contact, the article transport vehicle 3
allows, among other things, the travel portions 6 to travel and the grip portion
7 to be moved vertically using this driving electric power.

[0038]

35 The vehicle main body portion 5 includes a frame member 21 having a
downwardly opening bracket shape with a horizontal portion extending in the
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25 generated by running alternating current through a pair of electricity supply lines 12 provided along
the pair of travel rails 2 The arrangement is configured to achieve contactless power supply with the
power receiving portion 13 generating driving electric power from this magnetic field. Thus, with the
driving electric power supplied from the electricity supply lines 12 to 30 the power receiving portion 13
without contact, the article transport vehicle 3 allows, among other things, the travel portions 6 to travel
and the grip portion 7 to be moved vertically using this driving electric power. [0038] 35The vehicle
main body pfstiorandclfidelir ftaone ofethbenPtidiavimgmsporinweitieoBeand bratikevettaga with a

horizontal piign stendinghib A, Pis AR HiECIRAlnatclasansRa tushi ddndith
vertical portions extending. dQwnwardly. from a frorﬁspe&n%%rtlon and I?om E’ba?k egdt ortio g this
horizontal pdteEHO% é}?bspogﬂ}’b?f’?tigll&%{éalbe Nl Toatloaie iR Verlical frame
members 22frtaiihingdthe cle picad phviotisd ffaneefraeabaesnb definimg the verittalpaitiovgy
portion § hag e sle igRowaEebeR s8] maemaE Mald dosiiaiogansblesaring thawrimportion
, and the electric-powered turning motor or rotating t rip portion 7 _about a verti
10[0039] SICWEIV/@%@F \78ﬁ?é(fﬁfr%?g?%F%gc%ﬁﬁgﬂlrieidgt%lpk%%éngkﬁrel o? Ver fégﬁ/%r%%%?% the grip
portion 7 bepeativa rdisatbditoplesiais paversedp suiiimsyBetink afF rEetitiPsut RIS by

drivingly rotajingisiiatiapstiv s dritieatvhigh.the belts 16 are spooled. It is possible to use, for example,
15 wires in place of the belts. Although illustration is omitted, the raised position is a position close to

the vehicle main body portion 5, and the lowered position is a position for transferring a container W to
or from@ cof@R8} transfer station la associated with each of the processing device 1 installed on the
floor surface. 20 [004Qlhe vertichlstatiorelaaonsiattaf alduppocoplfigforedpravidied captideléloof for
receiving ang SHpRaY "SR B Hagitionas lecpleddfagsociation Wity aachel ke
plurality of processing devices, 1, and is proyjded to receive Zg c%uftamerw - %:)?gvhlch ave
predetermin@9PHRR |ssﬁé?ﬁgﬁﬁeﬂr5§ %@‘Xﬁﬂﬁ:é’éﬁrﬁ@‘% |fg by ofrrRaRicre HS G Ee 3, or
to transfer a drnain2? \b6 -whishithe lprbidelérmivesppriedsithimsioseiblre tiomsed foy graptotessing

device k- toghe.article Sapshert vebigie1ds. Thaiitisleshammapgtyeidiclas isnsrEguresktortimy along

the travel rails 2, with the Cgéiﬁ%ﬁortioafz%azi?n located én the .30, raised B

sitiop, an transfer (that is,
to deliver or PSSR #e? s 8 YRESEHBR 1 BY rgi.gl’lnlé%é)ﬁld b\?v%%r%glef‘h%véﬁﬁegortion 7

between theprasstiomdsitopesiditre fonsreasfoztiog aitsantainerci¥ stetsplien 8 Comtakatransfer

location corrgspstdingtiaibe satiesolddbed iv i lransiebdehtinative signddhielurlsyadlstations la.

35 [0041] the floor surface.

20
[0040]
Each station 1a consists of a support platform provided on the floor for
receiving and supporting a container W. The station la is located in association
with each of the plurality of processing devices 1, and is provided to receive a
25 container W - to which a predetermined process is performed by the processing
device - from the article transport vehicle 3, or to transfer a container W - to
which a predetermined process has been performed by the processing device 1 -
to the article transport vehicle 3. The article transport vehicle 3 is configured
to travel along the travel rails 2 with the grip portion 7 being located in the
30 raised position, and to transfer (that is, to deliver or receive) the container W to
or from the station la by raising and lowering the grip portion 7 between the
raised position and the lowered position with the vehicle 3 stopped at a
container transfer location corresponding to the station la that is a transfer
destination among the plurality of stations 1la.
35
[0041]
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The grip portion 7 is connected to the vehicle main body portion 5 such as to be capable of rotating
about a vertical axis by means of the rotating shaft 18 extending downwardly from an upper end of the
vehicle main body portion. And the turning motor 15 is configured to be capable of rotating the grip 5
portion 7 about the vertical axis by rotating the rotating shaft 18 about the vertical axis through a
rotating power transfer portion 19 which includes a belt. [0042] 10The grip portion 7 includes a gripper
20 for gripping a container W, and an electric-powered gripper motor (not shown) for switching the
attitude of the gripperI3@hetyesrtagriPiingatitetedfoo ghippielieleantainbolly podtiogrpyedase

attitude in Wi;gﬁqof § 85&95'61%%%%%%@&-&839‘@(%@1%195@9%@9&1&@&% SPMERDBSL 1Rk WHRENG

attitude. 15 ~As shown In Fig.. 1, container storage sections 4 are provjded on one lateral
side of and a6} ﬁPﬁ)"ﬂgedl?%WPa‘ﬂﬁf’Z %ﬁﬁo‘ﬁ?ﬂ?’éﬁﬂg (Q,gﬁhqnve‘% tén@érirt%%s%gr?ég?él stations
la. And two drmiothedntaiing stoodge déciisnmaliguaralptovive dapreblenaf thelpsiedindd griose to

each otger gigpg fhedrayglraing -d&%éﬂlmﬁﬁﬁyafﬁ%ﬁ@éaﬂ%sﬁ%ﬁEEéﬁiﬁf@'eﬂirﬂlﬁﬂmwith
reference to 25 Fé%ij. 3-7. E%;:h ftheé)lugllit 0 cont:%\iner eor%%% sgrcltii)gswélhilré(ﬂuldeﬁ ﬂéeg frame
member 29 }5?5% e ﬁ’rgg‘o? di ttﬁ iﬁ’r?ﬁvﬁ%lersaonasls o e ﬁxed with respec’tl?o the ceiling,
and a contalm&t support 28 for movement with respect to the fixed frame member 29 between a
storage position for storing a container W and a transfer position for transferring a container W to or
from 30 the I@ﬁé{l@rtransport vehicles 3. [0045] The container support 28 is capable of being moved
between a t position (see Fig. 7) for transferring a container, at which the container sypport 35

28 is pkBjected toward e granaposion, hinchidetomeaipastia? (¥ FPRNg: fARH AR oM ainer
support 28 ig retrHeVelbeoriyfoaverbe gidppkisisootdnot shown) for switching the attitude of

the gripper 20 between a gripping attitude for gripping a container W and a
grip release attitude in which the grip is released. Fig. 2 shows the gripper 20
which is switched to its gripping attitude.
15
[0043]
As shown in Fig. 1, container storage sections 4 are provided on one
lateral side of and adjacent to the travel rails 2 to temporarily store containers
W to be transported to stations 1a. And two or more container storage sections
20 4 are provided such that they are lined up close to each other along the travel
rails 2.

[0044]
The container storage sections 4 are described next with reference to
25 Figs. 3 - 7. Each of the plurality of container storage sections 4 includes a fixed
frame member 29 provided to the ceiling or on the ceiling side so as to be fixed
with respect to the ceiling, and a container support 28 for movement with
respect to the fixed frame member 29 between a storage position for storing a
container W and a transfer position for transferring a container W to or from

30 the article transport vehicles 3.

[0045]
The container support 28 is capable of being moved between a transfer
position (see Fig. 7) for transferring a container, at which the container support
35 28 is projected toward the travel rails 2, and the storage position (see Fig. 6) at
which the container support 28 is retrieved away from the travel rails 2, to
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receive a container W from the grip portion 7 of the article transport vehicle 3 stopped at the container
transfer location for the container storage section 4 and to deliver a container W to the grip portion 7.
5[0046] That is, the article transport vehicle 3 is capable of traveling along the travel rails 2
defining the travel path that extends by way of or adjacent to the container transfer locations for the
container storage sections 4, and is a vehicle for transporting articles and having the grip portion 7 as
a holding 10 member for holding a container W. Thus, the article transport vehicle 3 functions as
transportingr@eans afdhetpiaseWifveniiche [9FiH7pdntioa destiihticirtielovtr amspintcriohitlenhich the

container s d%%é%]f %ﬁeﬁmﬁ%ﬂ%}g%ﬂh%}%mmfoﬂ%y%@%ﬂ%ﬁﬁ&@@sé%ﬂ@%@tmtmﬁt4s, the

direction in e arrow X xample, Fig. 1 will be referred to as the support moving
direction an@Bdetf %Vlﬁ@c?%té%é ﬁ%ﬁﬁ@%% B19%nbving direction, that is, the direction
indicated by the arrow Y in, for example, F|g 1 will be referred to as the right and left direction. 20
[0048] 5 ﬁﬁ)g@pwn in Figs. 3 -7, the contalner support 28 is suspended from and supported to the

fixed frame member installed on.the cellln ha $up ort tion
corresponding to thezﬁb%é% ﬁh&%ﬂ %5 Bﬁrés l}ll %%ysgmecg nlgr% \f% %V(?qu r%s me% (?
supporting conteehentdsfhdefbuctettiae M@W@h&ﬁé%%@ﬂﬁb%&fﬁ&lﬁé%@ﬁ%??% 'i?aﬂ’@llde and
tmhovet and S'éﬁﬁﬁg'ﬁiéﬁe(tjﬁér’]ﬂéf@ie[?%&m& 2&@:%@6%1@5@&@ i qregiiossctivnbeshandeibs betweertl) |
e storage i nd the transfer position. An capable
a g%%l ii?pg nSpOTiIe aF % ac%ﬂ g‘gﬁé %@ rf,to%&&“j@@%%i&

of receiving Ortih n alner e ca g moved with its c portion
in the fight mll@hedlr&itlcgip%iﬁg s%sﬁ@?ﬂ?éﬁe&'n%ug‘ybdﬁe b &Gl HABsRPReZRAHLE J0049]
35The contdingeiionstes lvaakiporsidgfined se efstiee queesnoinvwersamh. of the plurality of container
storage sections 4. The width of the container support 28 in the right and left direction is sized to be
less than the distance between the front and back pair of the vertical frame members 22 of the article
transport veH4 . Therefore, with the article transport vehicle 3 stopped at the container transfer
location, the Contalnehsmhecdééiﬁ'i;&mheﬁakmtdﬂle direction in which the container support

15 28 is moved between the storage position and the transfer position, that is, the
direction indicated by the arrow X in, for example, Fig. 1 will be referred to as
the support moving direction and the lateral direction as seen along this
support moving direction, that is, the direction indicated by the arrow Y in, for
example, Fig. 1 will be referred to as the right and left direction.

20

[0048]

As shown in Figs. 3 - 7, the container support 28 is suspended from
and supported to the fixed frame member 29 - installed on the ceiling side (that
is, supported by the ceiling) at a location corresponding to the storage position -

25 by a slide guiding mechanism which defines means for supporting container
support such that the upper end portion of the container support 28 can slide
and move and such that the container support 28 can be moved or its positions
can be changed between the storage position and the transfer position. And the
container support 28 is configured to be capable of receiving and supporting a

30 container W and to be capable of being moved with its central portion in the
right and left direction being suspended and supported by the slide guiding

mechanism.
[0049]

35 The container transfer location is defined so as to correspond to each
of the plurality of container storage sections 4. The width of the container

18



5 between the front and back pair of the vertical frame members 22 of the article transport vehicle 3.
[0050] The storage position is set to be at a location away from where the 10 travel rails 2 are in the
support moving direction and adjacent to and to a side of the travel rails 2 such that the container
support 28 and the container W supported by the container support 28 do not present obstacle to the
movement of the article transport vehicle 3 or to the vertical movement of the grip portion 7 when the
container support 28 is located in the storage position. The 15 transfer position is set to be located at a
position whigye¥taps iinthe ﬂgﬂzomal tifectiencfivat is, sisaben bloesthehartidal dietetio®) - with

the arip portion £ of (6 AIClS, URERAHBA] '8ﬁm@ﬂu§camaﬁge%r@ﬁsefg@@eaftfﬁesggfltqeatuon
when the coRtAINGr & support ocate e transfer ition, such that a}&%{é ner W C%\,ﬁ?
the

transferred traRsRAFtNERElS p%r%?f’?@f‘?r?oc‘gﬂéb fhg ﬁBE‘I CEARRPRY thee NSERES
article transphdg \whitiérd stoppasfet thmaamndnermlhm@atmxp@@s1?8r@comun@$®ttpéort 28

includes, a movable bedy A8 whichis 28 bRetetdathailxed-faeedoaipess 29 frmouetnast in the

support moving dlrectlon an WhICh is formed to have a shape which extends downwardly from the
fixed frame HHGMERGTS 9’ &y pport member 31 which extends from the lower end portion of the
movable body 30 toward the travel rails 2 in the support moving direction. 30 [0052] The fixed frame
member 29 gfgsyg] Petween, and is suspended from and supported by, two support rail bodies 32, for

supporting the fixed ffﬂ%e #ng%né)si%?ﬁuz{g ggg%gdbapa{t frq(r)r(lz gegﬁ %t%%};nﬁtgﬁl Et f@l%vmg 35

direction. The fixed fr vertical w ons 33a

€S, as a suspending suppor!
that exténd tpaveddipite s ane ﬂxéhéframmm?érﬁbé&l@de}?%%féﬁrbfiﬁgeaé&c%ﬁ%é%@h@ 3§t the
support movirg Hireetosl @ﬁﬂ@@@iﬁ@ﬂt&i@pﬂi@mammm&ﬁmmm aadntiotscgppeimndWof the

vertical wal portions 335, Fach 01,286, pRUiam a1 15, YRELANCLBREIRILAbIbRI R RRh:

connecting pm%%n e support mOVI direction is re elve
of the article transport vehicle 3 or to the vertical movement of the grip portion

7 when the container support 28 is located in the storage position. The
15 transfer position is set to be located at a position which overlaps - in the
horizontal direction (that is, as seen along the vertical direction) - with the grip
portion 7 of the article transport vehicle 3 which is stopped at the container
transfer location, when the container support 28 is located in the transfer
position, such that a container W can be transferred to or from the grip portion
20 7 located in a position close to the raised position with the article transport

vehicle 3 stopped at the container transfer location.

[oo51]
The container support 28 includes a movable body 30 which is
25 supported to the fixed frame member 29 for movement in the support moving
direction and which is formed to have a shape which extends downwardly from
the fixed frame member 29, and a support member 31 which extends from the
lower end portion of the movable body 30 toward the travel rails 2 in the
support moving direction.
30
[0052]

The fixed frame member 29 spans between, and is suspended from
and supported by, two support rail bodies 32, for supporting the fixed frame
member, which are spaced apart from each other in the support moving

35  direction. The fixed frame member 29 includes, as a suspending support 33,
vertical wall portions 33a that extend upwardly from the fixed frame member
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5 by a receptacle support portion 32a formed in each of the pair of support rail bodies 32. The fixed
frame member 29 is configured to be suspended from and supported by the pair of support rail bodies
32 provided to the ceiling by fastening the fixed frame member 29 with the fixed frame member 29
being received and supported by the receptacle support portion 32a in each of the 10 pair of support
rail bodies 32. [0053] The movable body 30 includes a right and left pair of support arms 34 each
of which is shaped to extend downwardly such that its lower portion has a 15 narrower width than its

upper portioQ%&ﬁ@a&ﬂp@b@hmsidﬁgadkﬂeﬂi@ntMMdeﬁanpgmtem@m’n@decﬁmmmdt& upper
ends of the @%‘}%}ﬁéﬁi%ﬁ%ﬁ&& RYHasNS3S andan &H@RQ‘W@EH@”&%@"%&&&WNW
connects the partions - of the right'and left pair of suppart arms, 34 - that extend downwardly from the
upper end oAl Wﬁ&?ﬁrﬁaﬁsgfﬁ%‘[@gf%e endA%°§ﬁHﬁn4ﬁ%:i .%l,ozﬁlféfte?& dpr%ﬁ%’ep(gél}& use in
detecting théretdzagesiasitinedsing pogEdv&Saiy the suppithaxdyingcddestionr ossgspbredrm 34.
H;em db‘ztﬁgge%g@s"{:g@ég%ﬁcqg@Hﬂﬁ%?tt‘?ﬂoﬁ-t?&l%%&"ﬁm %mmenﬁaqwafogmﬁlxeqmme
a horizoptal portion 23a having a gonve e (or a rectangular prgjection
projecting hjﬁ’i%ﬁ?aﬁg'fﬁ%? 5%8@%7“3}8%%3 et ggsl glﬂr.lrﬁgrlml I\ﬁ’év?%%_p S(J[S eélrﬁ% %?@ﬁé” daep?egcted
member 23. SBos6H Asystibwpiririgf Buppesieawsh Bedigfchdmrevided iardbasssibngetdin the
Centratl %art @iélagﬁiﬁ@eﬂfé%m%qgtimm@mb@md Poindhexighttedfieldifecienmedlebadsbapay
operated connection,member 39 is arran verticall e f t r cting
member 35 ﬁ]eg%ﬁ%%eﬁgﬁ]posrlﬁ%ﬁ%%ﬁ?; I h%gn?%ef%d%cggi%%%% ;g)r%ij‘g:gtal%er?%% ?r%c%%%%,gc?n@&g side
faces, Ho s@@ivPa $M%Péhmféﬁ #st guide rollers 38a which are supported for rotation about a
horizontal axis with the two sets being spaced apart in the support moving direction, and on its top

face, two se 85?1 right and left pair of second guide rollers 38a which are supported for rotation about

respective vertical axes with the two sets being spaced apart in tg? %Jpgoxft f support arms 34
eft pair of suppor S

he movable body 30 includes a right an
each of which is shaped to extend downwardly such that its lower portion has a
15 narrower width than its upper portion in the support moving direction, an
upper connecting member 35 which connects upper ends of the right and left
pair of support arms 34, and an intermediate connecting member 36 which
connects the portions - of the right and left pair of support arms 34 - that
extend downwardly from the upper end of the support arms 34.
20
[0054]

As shown in Fig. 4, a detected member 23 for use in detecting the
storage position is arranged vertically on one of the right and left pair of
support arm 34. The detected member 23 comprises an L-shaped member

95 which is bent toward the fixed frame member 29 so as to have a horizontal
portion 23a having a convex shape (or a rectangular projection projecting
horizontally from a central area of a flat base) in plan view at the top end of the

detected member 23.

30 [0055]

As shown in Fig. 5, a projection 37 which projects upwardly is
provided in the central part of the upper connecting member 35 in the right
and left direction. And a bar-shaped operated connection member 39 is
arranged vertically on the upper surface of the upper connecting member 35 in

35 its end portion in the right and left direction. The projection 37 includes, on its
side faces, two sets of a right and left pair of first guide rollers 38a which are
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5 moving direction. [00561 The fixed frame member 29 is formed in a shape of a downwardly
opening tube to allow the projection 37 of the movable body 30 to move in the 10 support moving
direction with the projection 37 of the movable body 30 being inserted into the fixed frame member 29.
The bottom of the fixed frame member 29 is not open over the entire length thereof in the right and left
direction, but instead, is open only in the central portion thereof. And as shown in Fig. 3, the bottom
portions 29b that horizontally extend from the both side 15 wall portions 29a are provided to the fixed
frame memieipdridik foeti@vapoiicisAdm didnzdmnta fexizewitmtier P asetohfitngetbrcedide the

frst guide rollors 32 R RRRTEH: b e oiEian A7 diseacite wiimdae fvsddiarae meigher 29 -in
the support ovh[ré%ﬁdlre_ct% A gu%de r@ﬂ %ﬁlon %c Wfi:lé:%épro ects downg%rdlé ggigvlrfla 0e>%tends
along the sUPPOREHRA PERFRE S HRAAEEY TP AN Fb%r?i't’)ﬂpc?lxﬁ? e T niember 29.
The guide raibgeetitine Seisicahfigeeavithythie te sedsnbeiuiispalieds A8 EuppEtteURPERE
projectign 3Zni51§ﬁ{éegﬁ%(yﬂgﬁn the fixed frame member 29 in the support moving direction. Thus,
movable body 30 is supported to the fixed frame member 29 for sliding movement in the support
moving direction. 25 [00571 As described above, the slide guiding mechanism (means for

supporting thRO&sdtainer support) comprises the bottom portions 29b of the fixed frame member 29
and the guide rail poriigg 39ccds fivpth asriienbere2ofs 3tk s gathhbiret gfiidedoWere 3fdlynd the
second guide rollers . Incidgntally, as sh [0 & n i r i
supported i BGER %%Bde ag?it%gg‘th %I"%rg{)%ggor@rg Z?J%%%I%Z%%g %ggft)gg% 9(2:8 ?g%g%%ﬁﬁ%‘aénsfer
positiokDto LFyERREtCEIEIREr SuBEHAD T ibiARe (RECISSERR PoSfidhe RIS RAdYeRhPeIBg00s5s]

The supportimssidedr ntinclidesigedofiachsupporitpart2d. 4Thehibbthan aofidhe - fixedk fighmand left
o the mova B 20 L U e i e o e &
movement reStAEHRGpREIRS RN HTARARIS v’é’rtﬁ]ﬁ %ﬁﬂﬂr%ﬁbgﬁi gg%o?:é_r% ARSI along
the right andeFigir&tidre fhottdne portiaets bk abhiori ztmfellyoexiendgfomethgdeoshtfitdeontainer
Vr\]’- Eagh fig@&aﬁ?ﬁplﬁ%ﬁ%’?ﬂ&”&f@%@ﬂﬂ%@wwﬁ ﬂﬁé&ll i?.@l&!ib- iﬂéhﬂ)éﬂpm.thQViBQtﬂ@iﬁCtizrll -
are provided AL e ARHITIS BT HAREROF IR e i Aok AL SR e o
of the contagusdppotles tifasosiepposted haitde\piaisssienppoineRyieg radibinatheiifethe other
extending the othendiregsian sonenthe sighippeed el siiegtidirberivineAcgnidd pail gosfithe 20ntact
support portwﬂiég. %)% %%%g ] downwardly and which extends along the support moving
20 direction is provided in an upper portion of the fixed frame member 29. The
guide rail portion 29c is configured to guide the second guide rollers 38b
supported by the projection 37 inserted to within the fixed frame member 29 in
the support moving direction. Thus, movable body 30 is supported to the fixed
frame member 29 for sliding movement in the support moving direction.
25
[0057]
As described above, the slide guiding mechanism (means for

supporting the container support) comprises the bottom portions 29b of the
fixed frame member 29 and the guide rail portion 29¢c as well as the projection
30 37 having the first guide rollers 38a and the second guide rollers 38b.
Incidentally, as shown in Figs. 6 and 7, the fixed frame member 29 is supported
in such a tilted attitude that the container support 28 is located higher toward
the transfer position to urge the container support 28 toward the storage
position under its own weight.
35
[0058]
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The contact support portion 40 includes fore-and-aft movement restricting portions 42 which include
vertical wall portions 42a that extend along the support moving direction from the contact support
portion 40 for 20 contacting a side of the container W. Each fore-and-aft movement restricting portion
42 has a width - in the right and left direction - that is narrower than that of the contact support portion
40. The fore-and-aft movement restricting portions 42 are provided at both ends of the contact support
portion 40 in the right and left direction. This allows the container W to be received and 25 supported
while restricting the rTaxesgsiafttheceahtairddr idhthes suppotactosippdirepiotion gorathycdt

positioning ping K GEARICHSH e anadk s RRYLAGKIOR AR Ip Rasiandhercaniaiaerftuiile i is
supported. The positioning pins K are located at res eﬁé;ve corngrs of a tri '%le m(g)la%l\él%v(\)/d?ao [0060]
c

A right and RIRERIREF %r@b@s"%’r‘fgﬁ?ﬂﬁ% s, fipap T P25 L AR A SECHITd SEAT Sendor 25D -
that functiorB@stswapdrtstateadeteriids hionthdouppedtimptiapisesideniand sighhipadvednich is
10 35 2 o e cret o e riatt st

at locatjons.close to the positioning pins at ar ated. in the end o or
portion 40 c%%r% 'i%@ttﬁ‘fff%E ;ﬂsblgfﬁ%r? M§%§;86§r?en%¥)@ﬁﬁ§ Cgilcr_)élc on,. aghégﬁ %%geg\ggg?ggnsors is
provided withoatpois HABufam @ tasiings eitdea witarefithsrsertainetal¥y: Anrhaighdingdieit
container Wisahdigcantestesicibevirtumof theafagtwhat khis wukb buitpor2Grsyirgsdérbcdam by the
bottom of the container W, resulting [n the h buttQn. g t tiopli ptical
sensor instaﬁé%i%v.\llﬁhlﬁrgﬁ’r%eere%zilc% o#}fﬁe V%g%%zﬁ%égﬁé%%gg? i;ir%gOZS %gggt%o%gé%ﬁ%%ﬁz right
and lettetasstrietinmpogtarnestihast wwﬁéiWWﬁﬁFﬁé‘%}ﬁdﬁﬁé’F\wgéfﬁ%wﬁ gived
and supportgkkhy ¢he £adthified seppioi 2t is cateribiplertian thEtbertairtect'd ippospedytieeeived
and supportgg by 16, SoiaSh sRROTL2EhSEr) {1 d0 e esec A e Al e listiseaysesor 25a
and the second seat sensor 25b. These seai%(lens rs allér’g”(;f C v%wt onal te?}rrlfolo% Agld it |slalso
possible to Gendiagtbsrether dirreioes gﬁgt"af %P?{gﬁ 1#%%%3 LA DSB8 and the
contact suppoittpnitisfit He evatemttivppaibréach4iher in the support moving direction and are
configyged to have identical or approximately identical width in the right and left direction. The fixed
frame memliebﬁz%is located at a laterally central part of the movable body 30 so as to allow the

movable bo 9 0 be supported for well 20 balanced and stable movement in the support moving
direction. The fixed frihe reentael 2uprothteoriencHs oaghetess forsvendinitn BVAGRZN left

direction anddgiher PR timdngadisgaion mvitilhe caivainerAUpretietsnie thatagateasition as

v in the verieal dhcelioy i e e oo SRS B0
20 contacting a side of the container W. Each fore-and-aft movement restricting
portion 42 has a width - in the right and left direction - that is narrower than
that of the contact support portion 40. The fore-and-aft movement restricting
portions 42 are provided at both ends of the contact support portion 40 in the
right and left direction. This allows the container W to be received and
25 supported while restricting the movement of the container W in the support
moving direction. A plurality of positioning pins K are provided in the contact
support portion 40 to position the container W while it is supported. The

positioning pins K are located at respective corners of a triangle in plan view.

30 [0060]
Aright and left pair of sensors consisting of a first seat sensor 25a and

a second seat sensor 25b - that function as support state detection means for
detecting the presence of the container W which is received and supported by
the contact support portion 40 - are attached to the contact support portion 40
35 at locations close to the positioning pins K that are located in the end of the
contact support portion 40 closer to the transfer position in the support moving
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25 portion 40. That is, as seen in the moving direction of the container support 28, the dimension of
the fixed frame member 29 in the right and left direction is formed to be smaller than that of the
container support 28 in the same direction. 30 [0062] The fixed frame member 29 has an operated
member 43 which is provided on one side of the fixed frame member 29 in the right and left direction,
and which is supported for movement in the support moving direction between a proximate position
(see Figs. 3 and 6) closer to the article 35 transport vehicle 3 stopped at the container transfer
location, andliregtacadEachtofdditon gset FigsMssiscprel ifedtvindhn alrushibetiemeonhishidke 3
stopped at thg santaiairdansigrigeation: 3%&%&&1%@1Qgé@ﬁ{gléﬂ%ﬁé’%&mﬁhyéiom”%@ﬁ%@ the

slide gwdlng echa&ng}g %ﬁfcrl?%% %?%\f'le CPE a;c(%t;éerated causreessthg\1 %))n‘{vtgngfr
t oth

support 28 t Jeigshesy storage posi {Of Wheh Jerated mem era8iSMove

proximate 5 BsibiotoanefhdecerairdnsupPorrealbing hI?oﬂé@ gt hubisnr b dirakingebbde
operatesl mefgbajtibhisighaved thdhe sieatedanaripasilied. 46K ABiskovatindfighStwe seat

ongiudinallysenyalperian sEihe g&%@@gg 20heTA3 BANORIERTRRERL e bigchey shaped

base 44 prowcf1 In t e up%ﬁr port| rame mem that e operate mber

43 is pivotafi EetiRg afsthaveanbainet Bh o A SRS D8 TSRS SR th ABlse 44.
The operate@luppmb@d b3 mmmwmmeplmbés& ihadfidkttoperhied pat tihie 43atextendNgidrom the

first pivot axjg, Eﬁe'iqr\?’a[&é'}%%ﬁ é‘ﬁ%' o4t ¥higle oardiths: S%BPQIQP?SG‘%’SQEV%” b
extending fr ivot a n away from the article port vehicle 3 when th erated
membtP43 (éeﬁ‘??l@‘ﬁ? Sté’é&sgﬁl SFh%eﬁFstsﬁﬁé?atzg a£§ Ifﬂe%@éoﬁ%%rgég portion
43b are vertEhHpeadispibsedswith aschioteventomahtedmlombéndeh i20l@0passible Tthussperated

member 43 g2y BerRNiEHREDEWRRI RS A Qimae Bosiien and the spaced apart position by pivoting
about the first pivot axis P1 and is configured In the proximate position to assume an attitude in which

it is
[0061]

15 The movable body 30 and the contact support portion 40 are
continuous with each other in the support moving direction and are configured
to have identical or approximately identical width in the right and left
direction. The fixed frame member 29 is located at a laterally central part of
the movable body 30 so as to allow the movable body 30 to be supported for well

20 balanced and stable movement in the support moving direction. The fixed
frame member 29 is located at such a location as to overlap - in the right and
left direction and in the support moving direction - with the container support
28 in the storage position as viewed in the vertical direction, and has a width in
the right and left direction which is narrower than that of the contact support

25  portion 40. That is, as seen in the moving direction of the container support 28,
the dimension of the fixed frame member 29 in the right and left direction is
formed to be smaller than that of the container support 28 in the same

direction.

30 [o062]

The fixed frame member 29 has an operated member 43 which is
provided on one side of the fixed frame member 29 in the right and left
direction, and which is supported for movement in the support moving
direction between a proximate position (see Figs. 3 and 6) closer to the article

35 transport vehicle 3 stopped at the container transfer location, and a spaced
apart position (see Fig. 7) spaced apart from the article transport vehicle 3
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25 closer to the article transport vehicle 3 stopped at the container transfer location than the first pivot
axis P1. The first operated portion 43a of the operated member 43 has a groove 45 that extends in a
direction that intersects the support moving direction toward the first pivot axis P1 when the operated
member 43 is in the proximate position. This groove 45 has a distal end closer 30 to the article
transport vehicle 3 stopped at the container transfer location with the distal end formed to have a
shape that opens along the support moving direction. [0065] 35A linkage mechanism 46 for linking the
movement oftihygpederatediraentaiitelo thansfyeniecttidthe Ebhataiperatgshon @8 kepraddes such

that, when 5. SRR IRMIRRLA%IS IhEIRIEIAIEROSHRR.IR A a8 BEA ke Caued (o be
located in the storage posjtion a%% % nin Fig. 6, and that when the tted member({lg isyn in the
Y

spaced apartiisRRST 4 ﬁams%sc 88%%’%%5&%9 r%)sq‘er BEEftioR &8%shown
in Fig. 7.5 [@ﬁ@ﬁig@smmmnmﬂgm 3be apdmtisk mﬁm@@méahmmkurteldér@s EHREamakearms,

which age pi 9&%&&9‘%}& \ﬁ{&C@A@sﬁﬁe@@ugma Qesttmls@mzdataem@owﬂﬁm pSsigutha third
link arm 49 e f|r |nk ar 47 10 has o%g Bo(géo%sp%&\l/otabl nnec ePrd) Qne end portion of the

second operg | Rej gf?ﬁ%}% Hember oS %pgt% portlon pivotably
connected to a Iongltudlnally intermediate portion of the second link arm 48. The second link arm 48

has one endpegg)n pivotably
As shown in Fig. 3, the longitudinally central portion of the operated

10 member 43 is pivotably connected to a bracket-shaped base 44 provided in the
upper portion of the fixed frame member 29 such that the operated member 43
is pivotable about a first pivot axis P1 which is where the member 43 is
connected to the base 44. The operated member 43 is integrally formed to have
the first operated portion 43a extending from the first pivot axis P1 toward the

15  article transport vehicle 3, and the second operated portion 43b extending from
the first pivot axis P1 and away from the article transport vehicle 3 when the
operated member 43 is in its proximate position. The first operated portion 43a
and the second operated portion 43b are vertically displaced with each other to
form a step therebetween.

20
[0064]

The operated member 43 can be switched between the proximate
position and the spaced apart position by pivoting about the first pivot axis P1
and is configured in the proximate position to assume an attitude in which it is

95 closer to the article transport vehicle 3 stopped at the container transfer
location than the first pivot axis P1. The first operated portion 43a of the
operated member 43 has a groove 45 that extends in a direction that intersects
the support moving direction toward the first pivot axis P1 when the operated
member 43 is in the proximate position. This groove 45 has a distal end closer

30 to the article transport vehicle 3 stopped at the container transfer location with
the distal end formed to have a shape that opens along the support moving

direction.
[0065]

35 A linkage mechanism 46 for linking the movement of the operated
member 43 to the movement of the container support 28 is provided such that,
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connected to the base 44, and has the other end portion pivotably connected to 15 one end portion of
the third link arm 49. The third link arm 49 has the other end portion pivotably connected to the
operated connection member 39 arranged vertically on the fixed frame member 29. [0067] 20Mounted
on the one side (side on which the operated member 43 is provided) of the fixed frame member 29 in
the right and left direction is a storage position detection sensor 24 (see Fig. 4) that functions as
storage position detection means for detecting that the container support 28 is at the storage position,
and that is njehetiethwith eraeadon atderddnishina thet RioR npaoviplesi tmaxtdredarticlerruppertide of

includes ;r?)?ﬁ%@rﬁgﬁiidﬁg‘éﬁ’%ﬁ%&g %gt.ﬁ%“ﬁ%;mﬁmwtﬂm e o
eceiving portions located at 3 pair pose

free ends of&lsRckRe sﬂ%‘f)@f fth 4 frsé’@‘é%w(ﬁsaggl Fanged \%F;tlcaqf h

relative heigiappoire tiétectacsndtibbe 26cattdin ﬂé@mm@fﬂmmﬁag@ 9@)§h@W1@Ié¥éEﬂ€n ensgr 24

is adjusged such that the horizontal convex-shaped portion 23a (as seen in plan view) of the detected

medmber 23 fo&%? to be located at a vertically intermediate height between the pair of opposed fee
ends.
As shown in Figs. 3, 4, and 6, the linkage mechanism 46 includes

three link arms, which are pivotable about vertical axes, including a first link
arm 47, a second link arm 48, and a third link arm 49. The first link arm 47

10 has one end portion pivotably connected to one end portion of the second
operation portion 43b of the operated member 43, and has the other end
portion pivotably connected to a longitudinally intermediate portion of the
second link arm 48. The second link arm 48 has one end portion pivotably
connected to the base 44, and has the other end portion pivotably connected to

15  one end portion of the third link arm 49. The third link arm 49 has the other
end portion pivotably connected to the operated connection member 39
arranged vertically on the fixed frame member 29.

[0067]

20 Mounted on the one side (side on which the operated member 43 is
provided) of the fixed frame member 29 in the right and left direction is a
storage position detection sensor 24 (see Fig. 4) that functions as storage
position detection means for detecting that the container support 28 is at the
storage position, and that is mounted with a sensor attachment bracket 27

25 provided to extend from the one side of the fixed frame member 29 in the right
and left direction. The storage position detection sensor 24 includes a
photomicrosensor having light emitting and receiving portions located at a pair
of opposed free ends of a bracket shaped member with the opposed free ends
being arranged vertically. The relative height of the detected member 23 with

30 respect to the storage position detection sensor 24 is adjusted such that the
horizontal convex-shaped portion 23a (as seen in plan view) of the detected
member 23 comes to be located at a vertically intermediate height between the

pair of opposed fee ends.

35 [0068]
As shown in Fig. 9, the above-described first seat sensor 25a, the
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35 [0068] As shown in Fig. 9, the above-described first seat sensor 25a, the second seat sensor 25b,
and the storage position detection sensor 24 are connected to a relay circuit 55 which controls opening
and closing of an electromagnetic valve 54. The electromagnetic valve 54 and the relay circuit 55 are
affixed to the back side of a mounting panel 56 attached to the end of the 5 fixed frame member 29
close to the retracted position in the support moving direction. Incidentally, the signal wires of the first
seat sensor 25a and the second seat sensor 25b are housed within a wire guide (not shown), and are
prevented freecdrdakiag oseatherwib being ddraagd agettposittion oflitedtiontreearntkey gk exeended

along a suitahigtied %thaa@elaprI@fﬁctﬁtl%acmoeaf&mpsvw@ﬁfﬁ the GOFIGInes MRSt 28.
[0069] %%ﬁgown in Fi an erasl g means 5 ar&nﬁlt e osnlon of the tainer
support 28 b %%ﬁé%‘%ﬁ%&% 58 tl(') e BRI 1rC B’oasu 10N IS Provi %Jeéet §the ar‘t1 ?ansport
vehicle 3. Aqsa@kixedg. @qmgb@dmgfmemymmm@mbaﬁcambm%mﬁhﬁeeﬁémfaﬂwleft
directios - offfRedvghieie: rﬁﬁmtb@@lmén@@ Softhe ﬁt@@ﬁédﬂp@@rﬁmﬁhﬂﬁleﬁe ang poek desviag shown
in Fig. 7, a b(?se %1 Wh h l%él%(l eagﬂcl aEtljrans Qrt \fet!ﬂgl%gﬁnge |(S:QH§OI9%H1 ‘]ii}ledsHp@ort

e

moving direction, aqongrﬁ% oper member ich'ls foy in the stpport m V|ng direction

9
with respect%cﬂﬂéib%%t@?n&ﬁé gﬁlér’r’g"ﬁ F@H’e%@%ﬁd@ﬁ'%&ﬁ%n@%ﬁhﬁ&@ f A LR end
portion of th@m&@mﬁmmmbwﬁanmm@mgmbamﬁmmageﬂmyaﬂhmmdﬁeh.qoﬁ{ating

member 52 {9 e Rl t%‘l@“Q{Eé{?cféﬁd Wil Eespechin Angebags il oY dherACcBp i Rctygtor (not

shown to perform 25 rojecting oper iQn and retracted operation In which thé engaging roller 53 is
move thé‘%‘iﬁBBH?P H@Od'ﬁg?:‘ﬁﬁﬁ ORHRIBAG SYRRPISIEP 53 is formed to have a diameter
that is either 30 identical to or smaller than the width of the groove 45 of the operated member 43 in
the right anc{dm‘ggi]’rection This allows the engaging roller 53 to be moved into and out of engagement

with the groove 45 o erated mbe 43. hg ﬁeratlg%means 50 | nf| red to be gf a
push-pull type that c Ee% ﬂ‘glérﬂd]argie fo elal t 885% gd%&}é% yan 8]%%‘[ operatlon
to

position of the container support 28 between the storage position and the

15  transfer position is provided to the article transport vehicle 3. As shown in Fig.
2, the operating means 50 is provided to one side - in the right and left
direction - of the vehicle main body portion 5 of the article transport vehicle 3,
and includes, as shown in Fig. 7, a base 51 which is fixed to the article
transport vehicle 3 and which is long in the support moving direction, a long

20 operating member 52 which is movable in the support moving direction with
respect to the base 51, and an engaging roller 53 provided to the undersurface
of the distal end portion of the operating member 52. The operating means 50
is configured to cause the operating member 52 to be projected and retracted
with respect to the base 51 by the action of the actuator (not shown) to perform

25 a projecting operation and retracted operation in which the engaging roller 53
is moved in the support moving direction.

[0070]
The engaging roller 53 is formed to have a diameter that is either
30 identical to or smaller than the width of the groove 45 of the operated member
43 in the right and left direction. This allows the engaging roller 53 to be
moved into and out of engagement with the groove 45 of the operated member
43. The operating means 50 is configured to be of a push-pull type that causes
the engaging roller 53 to engage the groove 45 by an projecting operation to
35 push the operated member 43 from the proximate position to the spaced apart
position, and that causes the engaging roller 53 to engage the groove 45 by an

26



35 push the operated member 43 from the proximate position to the spaced apart position, and that
causes the engaging roller 53 to engage the groove 45 by an retracting operation to pull the operated
member 43 from the spaced apart position to the proximate position, and then to cause the engaging
roller 53 to be released from the groove 45. 5[0071] As shown in Figs. 3, 6, and 7, provided to the
container storage section 4 is gas supply means 60 for supplying nitrogen gas, as an example of inert
gas, through a gas supply line to the container W received and supported by the container support 28
located at thecstaraijegpopitiatidid {60FE]l the TipeHs duppeinherads doomcithie Spatedd adatortion

61 which is provided 10 e fhrdirame mamiss 2sidsendybicliisttRnossinaie adRs 3Pl
source 57 ( |g.ﬁ%€a%%11a§10vn1? S|de8port| 62 provided to the 15 container support 28 side. The
connecting R&FHIERAESLSIBVHESTR f’@o#?:ects together the fixed side portion 61 and the moving
side portion 62 as the container support 28 is moved from the transfer position to the storage position
as shovn inflpi@7 ) and that releases or severs the connection between the fixed side portion 61 and

the moving side porig 62 2 th, genlaiaersughon 20,5, 8&*1:%‘.’&%2553%5@3&%‘&:?%&@ io the

tr_ansfer position as s Wi ?ﬁ”ﬁgl.n allow the moving side portion 62 to move away. from the fixed
side portion 41s WSTMEMW@&&W%&F@&%@B& B3 AL RIGRIVRSE B8%h0221e
63a which istRr@vigRdatqthedinsslyitie o adich & tandinbic W ae degverbjeaid dapdastedctyd thehe

direction of the rfnaoylgpéalgéxg& p%é;z&;%g%g §HPRQ@1;%§%%“€!8§%H}E storage position and the transfer

o 0

posn!on, andWhich 1 ur oward the projected side by urging means The connecting member 63
also intfudes a recessed portion 63b which is provided to the moving side 30 portion 62, and which the
movable noZg@7@3a can be inserted into and moved out of. [0074] As shown in Figs. 3, 6, and 7, the

moving side portion 6g;0f the0a537 RBYHD RN RAJBCY degiited fellowipsrbis GPRPRERMHN series

along the
J provided to the fixed frame member 29 side and which is connected to a gas

supply source 57 (Fig. 6), and a moving side portion 62 provided to the
15 container support 28 side. The connecting member 63 is provided that connects
together the fixed side portion 61 and the moving side portion 62 as the
container support 28 is moved from the transfer position to the storage position
as shown in Fig. 6, and that releases or severs the connection between the fixed
side portion 61 and the moving side portion 62 as the container support 28 is
920 moved from the storage position to the transfer position as shown in Fig. 7 to
allow the moving side portion 62 to move away from the fixed side portion 61.

[0073]
As shown in Fig. 8, the connecting member 63 includes a movable
95 mnozzle 63a which is provided to the fixed side portion 61 and which can be
projected and retracted in the direction of the movement of the container
support 28 between the storage position and the transfer position, and which is
urged toward the projected side by urging means. The connecting member 63
also includes a recessed portion 63b which is provided to the moving side
30 portion 62, and which the movable nozzle 63a can be inserted into and moved

out of.

[0074]
As shown in Figs. 3, 6, and 7, the moving side portion 62 of the gas
35 supply means 60 includes the following parts connected in series along the
direction in which the gas flows: a moving side first stainless steel pipe 68

27



direction in which the gas flows: a moving side first stainless steel pipe 68 which has a moving side

~ first joint portion 66a at one end and a moving side second joint portion 66b at the other end and which
is bent at a plurality of locations; a moving side second stainless steel pipe 69 which has a moving
side third joint portion 66¢ at one end and a moving side fourth joint portion 66d at 5 the other end and
which is bent at two locations; a pressure sensor connecting portion 72 located between the moving
side first and second stainless steel pipes 68, 69, and a filter 73a. A pressure sensor can be attached
to the pressswrhistnkas commedtirg) pdetifimst2cind therdby théasappiyporestardinirogat gadean be

monitored by pASHLE SSEIRRSLBEOUEr RO ARWRA QVided RN G I MOHR NG RAARI560f00751
The recessagé)or.tlon_GSb is connected to tfée Lﬁgﬂstrleam zld of th gmo mcqn de firstg)int orﬁon 66ain
the upstreantPSHACHS %Pﬁ?é”r‘ﬁ%\?ﬂr% SRS RFLLRIARNSES tgé?%?%e %’\élanscﬂil%sn A |c‘él9§ i5e
interposed drhihé jqistrpantionS6¢ tieaneving sind seawvinsintdsofavrtbenintiredtmnetdah side
end. A ?Ojfﬁiﬁ%%ﬂéﬂ@iﬂnﬁxﬁpﬁﬁﬁiyﬁg'ﬁéﬂt%@%ﬁg qg&&?ﬁgmipw@aﬁm@ﬂ%@mwition is
connected to 0 eam side e moving side fourth jeint portion 66d | . S side
end of the nPo({/Iiﬁé) %ﬁgi?ggn%ﬁz%es%gﬁﬁgsgﬁs eIe%%‘l%régBS} 50 %s_tlt %(Prﬁg\(/%%g;é?eg lpgo%tllggn%%%isn

located adjaRErs&&n8%canthaflter & dereriunrreripsrndeftrcbakisihe RSt and
left directionsdgsoibcon tetsitte pyrasiey Ramdvtiesedbe tesesiep lnqnbenidd afichitmogprrgied

member 43 gt IBgatec) 25,566, e Agelion ALIEIIRYBMEN RS n SRAIPINES HERh Hheby vintue

of the fact that the downstream side portion of the moving side first joint portion 66a is elastically
suppoi2d bPRWAIRERAMBLRE7 provided to the moving side upstream bracket 64 and that the
nozzle 30 cap 71 is supported by a plate-shaped nozzle mounting plate 65. The recessed

[0075]
The recessed portion 63b is connected to the upstream side of the
moving side first joint portion 66a in the upstream side end of the moving side
15 first stainless steel pipe 68, and an orifice 70 is interposed on the upstream
side of the moving side second joint portion 66b in the downstream side end. A
nozzle cap 71 having an opening-and-closing valve which is urged toward its
closed position is connected to the downstream side of the moving side fourth
joint portion 66d in the downstream side end of the moving side second

20 stainless steel pipe 69.

[0076]
The moving side portion 62 is located adjacent to and to a lateral side
of the container support 28 on the other side in the right and left direction (i.e.
25 on the side opposite from where the detected member 23 and the operated
member 43 are located) as seen in the direction of the movement of the
container support 28, by virtue of the fact that the downstream side portion of
the moving side first joint portion 66a is elastically supported by a urethane
block 67 provided to the moving side upstream bracket 64 and that the nozzle
30 cap 71 is supported by a plate-shaped nozzle mounting plate 65. The recessed
portion 63b is moved along the support moving direction in an area adjacent to
and to a lateral side of the fixed frame member 29 as the container support 28
is moved between the storage position and the transfer position. To describe in
more detail, the moving side upstream bracket 64 is fixed to the other - with
35 respect to the container support 28 - of the right and left pair of support arms
34 (i.e. the one on the side opposite from where the detected member 23 and
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portion 63b is moved along the support moving direction in an area adjacent to and to a lateral side of
the fixed frame member 29 as the container support 28 is moved between the storage position and the
transfer position. To describe in more detail, the moving side upstream bracket 64 is fixed to the other
- with 35 respect to the container support 28 - of the right and left pair of support arms 34 (i e the one
on the side opposite from where the detected member 23 and the operated member 43 are located),
and elastically supports the upstream side end of the moving side portion 62 by clamping the end of
the moving sihle figstisitidl enestbet pife68 Detateeh), vandagbstifallptisapp dite kb6 tastnegea

vertically and;gipyidled Qe uovin Side wisinR B ERCkRL A Qe alesithardothe perde
mounting plﬁe 65 is .?ggmge%%g ex er%]fbor zontallgl frogn a ﬁor%on -0 theb g&r W{,tgnreg&)ect to
the containePESpPEHDESSHR Bidia) eég’r?l%’ﬁ ¥ the ' &6htat gﬁ%gﬁ? ortion 40 of thé Slpport
member 31 tetiicaly antareovidethéother mdeingisidepmstreare bonekielePdudpoitEsathethe right
ahnd Iefta‘fairlﬁzfaﬁm, fg}{_@ ﬁhBE.lz‘fét ﬂsl!auﬁmﬁgtmi@Hé%sp@fmﬂhgéizté\%&@ﬂ@;ﬁammmmw@fmumilng
the nozzle is formed in the nozzle mounting .pjate 65. And the nozzle ¢ ig&irc in plan
view is fixed%r Psnopgrrlllnbggu@ﬁ Jat %ﬁ% (V?'e%lerr %%Qﬁg% nggzﬁ%ecgo%&}%) e%u%h@%? %en?eif%#gthe
opening. 15 fdstzdend ppriianiné deneantrclSEpREEPORtAR FhnsrRaTs IReE sHtainer
support 28, fhrtheZzie cdpcatahdat3inpth o d¥ivth vdeskitt tethettomtaitiee saptrine28/-fits into
each other and the nozzle c d ing-and- ' ' ort Win
iich s urg Bl I L B e 71
which XurgEH e PREBIBE L TR I HRes 8BS tHhe ﬁ?)?ép‘é’rt%ﬁn.n?ﬁ@%lm%rm@%terior
of the contaipkté/as.harid chiemonidatiap Withvaliloly jsatirforlaitroy plagasiemtie dsethgosidasportion
62 of the gag sLpply MeANFIN: thdditien AN RXNSIRUAHRYRERI ORABINEHRNELAIRYRA YRbve 25

which is urged toward its closed position is formed in the bottom of the container W. And when the
internal pres®Rf&8¥he container W is increased by the supply of the nitrogen gas, the
opening-and-closing valve of the exhaust port opens to an extent that corresponds to the internal
pressuis, thygggtgasing the gas from within the container W. Thus, the container W can be 30 filled

bressure meide the cONBTERU COMEIETOR, o AL e Rt By e o 61
of the gas sGopkaBEem sHRY G R8I desnneds enGlyzng @(ﬁﬁﬁéﬁ@ﬂ%w&%@ﬁﬁiﬂﬁ’eﬁié)ﬁion in
bottom of the container W fits into each other and the nozzle cap 71 pushes
upward an opening-and-closing valve in the supply port Win which is urged
20 toward its closed position while the opening-and-closing valve in the nozzle cap
71 which is urged toward its closed position is depressed by the supply port
Win. This allows the interior of the container W to be in communication with a
flow path for nitrogen gas in the moving side portion 62 of the gas supply
means 60. In addition, an exhaust port having an opening-and-closing valve
25 which is urged toward its closed position is formed in the bottom of the
container W. And when the internal pressure of the container W is increased by
the supply of the nitrogen gas, the opening-and-closing valve of the exhaust
port opens to an extent that corresponds to the internal pressure, thus
releasing the gas from within the container W. Thus, the container W can be
30 filled with nitrogen gas by supplying the nitrogen gas through the supply port
Win while maintaining the pressure inside the container W constant.

[0078]
As shown in Fig. 3, 6, and 7, the fixed side portion 61 of the gas supply
35 means 60 includes the following parts connected in series along the direction in
which the gas flows: a stainless steel pipe connected to the gas supply source
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which the gas flows: a stainless steel pipe connected to the gas supply source 57; an electromagnetic
valve 54 which is connected to this stainless steel pipe and which is attached to the back of the
mounting panel 56; a fixed side stainless steel pipe 75 having one end connected to a fixed side first
joint portion 74a connected to the electromagnetic valve 54 and having the other end 5 connected to a
fixed side second joint portion 74b connected to a housing 76; and a movable nozzle 63a which is
inserted into the housing 76 and can be projected toward a projected side and retracted toward a
retracted sidg7indhe:kugpoti aeovitig dibaidd, whdohhictinnegoettdwahdsaspaojdetesdséizid bype coiled

spring 77 (uging gianels ARANIBANG hensBad Sy aitactatin i LAt séihe Feuatingpancl
56, since the fixed side joint portion 74b extends through an openjng formed in th untln(glg)anel 56,
and a fixed §E?é‘b1§§%‘lé&?é]atﬂlﬁ?tﬁésfi 80 SEeP6rt ‘ior‘%%fgﬁ?éid ?8 &%ﬁ%@ﬁ%ﬁrﬁg& e to the
front side of poetinnUf4mgorarestsa. to b erdvatiemagrietB3ealky bdtet dhawinigdiesidbar ene

mounting pagelsh and i pasisd sRCSRUARA oidenn 16 lonrisheandlalidistigro he
ixed frame 29. avi s copfigured, the connecting member e gas.s4pply
means 60 is3B af’eané)ﬂ?hal:‘eoﬂ%zl dgg Oglﬁile(ljs nseried into é%?n?}ﬂlelsrllfjﬁt an Ig £ dllfg%l:c):tion as

framé member
seen in the gireigivadriowmtdtacpeoinetadrsidppndamizantrbdqrardnare Srd b siadbhe where
the storage pagiion daigaign ¢arastioad and thehapenatad saamiry £l ase peciied) Isilallbgion of the
gas supply means 60 is fagilitated and the spac I liRg.IS L ffect] ing the
storage posiok etBLten 2&1%@2%%%2@%%%% T e e

memb&f 29 fiiant oy sRaBRidRs BBRChY b Eingg the Mol aifs RSB th SR Lde of
the fixed framadoginker &einithe fighteanth|efedireation ngnohiveihes, kynd cafiog dre dagasdlsre
portion 62 of 6 9 AR M EA AAABANSIOIO 2 AE:{JN ORPIRGASHAPYA.A bl and left
direction as Seen In the direction in which the 30 co %amer suqﬁort 2(%}% rﬁgedguc trI%at thebemovmg
side portion Bon¢ sifsehths ﬂ?@ﬂﬁﬁlﬁ%@?‘%iﬁ&'{g CIHYBGTRE SREGHT RABidS 8OtRES %B.enozzle
63a is configuord sddadfidbearBbwitaighprotbofiandotatechtedraljacdntde sié tme aidermenshaped
head peytionjpeaiedtia feisndiorRHROHRM fidsd Arninterpl flow path 84 is formed within the

movable nozzle 63a from the back end of the rod portion to the distal end of the head portion to
communicate the fixed side gas flow path in the fixed side portion 61 with the moving side gas flow
path in the nﬁ@ﬂ)ﬁiﬂ side portion 62 to allow the nitrogen gas to flow along the direction in which 5 the

container support 28 [g4payedMiesoednsvabihoeszadiitig insenlbekri® dicliecgssaadippliion 63b.
means 60 is located on the other side of the fixed frame member 29 in the right
90 and left direction as seen in the direction in which the container support 28 is
moved (i.e. on the side opposite from where the storage position detection
sensor 24 and the operated member 43 are located). Installation of the gas
supply means 60 is facilitated and the space near the ceiling is used effectively
by locating the storage position detection sensor 24 and the operated member
95 43 on one side of the fixed frame member 29 in the right and left direction, by
locating the connecting member 63 on the other side of the fixed frame member
29 in the right and left direction, and further by locating the moving side
portion 62 of the gas supply means 60 on the other side of the container
support 28 in the right and left direction as seen in the direction in which the
30 container support 28 is moved such that the moving side portion 62 is adjacent

to the container support 28.

[0080]
As shown in Fig. 8, the movable nozzle 63a is configured to include a
35 straight rod portion located on the retrieved side and a dome-shaped head
portion located in the end on the projected side. An internal flow path 84 is
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[0081] In the present embodiment, the internal flow path 84 is defined by a 10 straight flow path which
extends through the interior of the movable nozzle 63a in the direction in which the container support
28 is moved. As such, since the flow resistance of the nitrogen gas in the flow path in the movable
nozzle 63a is small, the nitrogen gas can flow smoothly inside of the movable nozzle 63a. 15 [0082]
The housing 76 includes a nozzle support housing 76a which includes a linear bushing 80 and which
supports the movable nozzle 63a such that the movable nozzle 63a can be projected and retracted,
and a base liexiaied woth2o sheichds dkkdiyoatthcbéd trdhe the iy qahef3hevithdportaenlésupport

housing 762 heing.fhinia dherhaeiausing @8k whisiaeaincihe hetiean fep Qg Bdiionto the
peripheral portign of the retrieved positign sldg %éj of the nozé%e su%?frt houagégﬁi The flow path of
the fixed sidEstR®HFRSInTIASRERt AL GhJHHE HS MRV 56 82 DERE D 52863 are in
25 communisiaéoporttion Spare ftiowe theithitrtge hagasinty 18w ralong fhhed dikkegas ABviviaeh is
formed fromiihie GRS SN SOEEE 28 19 Msvdisiehenct RE the vadlable M2 e Hidi Huaueh theo
electromagnetic valve 54 and the fijxed side stainless steel pipe 75. 30 [0083] A ring-shaped gasket 81
for sealing tfh egﬁ%"ﬁ%? BT HE™MSVAble nozzle 63a and the nozzle support housing 76 is fit onto a
projected side end of the nozzle support housing 76 so that the movable nozzle 63a inserted in the
linear bush §@gwr] be projected and retracted while maintaining the airtight 35 state. The retaining
flange 82 for preventi e gasket 81 from.falling, off i e t S0l t rojected
side of the nozzle su;?goﬁ?‘%%ﬁ%lsﬁ i 8.nﬁ)8y |ﬁ§%&l%§l§ﬁ@g%%fvﬁ%%e%%%ﬁ g%%?tgn hichﬂg ?ends

toward.the cetrright thovroetiew Bigh @xdaadrohaensh thecmigion ot e e YRINRPERIE of the
nozzle suppeBaiushg didedihenigidehdidnttie cohthentargep porti@8issgreated thssm uehappaogimately

| to th t ' | f ' | SOAN jging ri
a3 which is fLoriS| é‘gp%’%?éﬁ%%%”fﬁ%ﬁﬁﬁlﬁ??%%%%fﬁﬁ?h%%Z%Z"Hef%%%b% n%f;‘%%ff&?s””g
t

against the fagEspBRAh ShtBEENERP I S5 e HOR SO BUTidBRY SVRNEARIS RO on the
projected sid3a.

15

[0082]
The housing 76 includes a nozzle support housing 76a which includes
a linear bushing 80 and which supports the movable nozzle 63a such that the
movable nozzle 63a can be projected and retracted, and a base housing 76b
20 which is fixedly attached to the mounting panel 56 with the nozzle support
housing 76a being fit into the base housing 76b while sealing therebetween by
an O ring 78 fit onto the peripheral portion of the retrieved position side end of
the nozzle support housing 76. The flow path of the fixed side second joint
portion 74b and the internal flow path 84 of the movable nozzle 63a are in
95 communication with a space formed within the housing 76. Thus, a fixed side
gas flow path is formed from the gas supply source 57 to the distal end of the
movable nozzle 63a through the electromagnetic valve 54 and the fixed side

stainless steel pipe 75.

30 [0083]

A ring-shaped gasket 81 for sealing the gap between the movable
nozzle 63a and the nozzle support housing 76 is fit onto a projected side end of
the nozzle support housing 76 so that the movable nozzle 63a inserted in the
linear bush 80 can be projected and retracted while maintaining the airtight

35 state. The retaining flange 82 for preventing the gasket 81 from falling off is
attached to the outermost end on the projected side of the nozzle support
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10 [00841 A ring-shaped urethane block 85 having an inner peripheral surface which is tapered
such that its inner radius decreases toward the deeper end in an inserting direction (the support
moving direction) is inserted and fit into the side of the recessed portion 63b which faces the movable
nozzle 63a And a 15 retaining flange 86 that contacts the periphery portion of the urethane block 85 is
attached to the side of the recessed portion 63b which faces the movable nozzle 63a. The ring-shaped
urethane block 85 functions as a sealing member for sealing any gap between the recessed portion
63b and thelgamimghdsed\isidiehdcadriolaf i@ thavabne adakege3aarhion tiveichy @xitendszle 63a

fafr?; ”Si:gegoég%?% l@%@%ﬁﬁﬁe‘%"&??h@ Brlf?tf@@@d” fE‘?ké]ﬂéj A Ip {8 3islHaRERAUE ViGhiCler3AtS a

among omer BSOS OB S P B ARAELE SRR G o e QAR AT (e i

portion 7, arthattiladeswitting ojseratieatef thbagrigpet Zpprodimedalincantiade sibe cHislier

ity e s of S0m FUraly Ol & appgot ehiles.
er.whic nages qperations, o urality of article. t hicl

3, the carriaj¥'&i é’&%’(?&lé? gtc E?é%ﬁ&?%or ngf 5??711 %Oﬁgﬁgp%ﬁr% E?gé%gse?ir: é\/%!l%c%%arﬁ:%%%\ﬁ?erlcvssis

transported fromahle trargho i 3aighnts thearassbbet Hasmeaportigpeefidricaianafdedietdishand
The station ighanihe£pataiieh siotReesReile AdsAeasHicomehibeithasedisatigin or the transport

destination. Here, the 35 controller and the computer are of the conventional technology and have a
10 [0084]

A ring-shaped urethane block 85 having an inner peripheral surface
which is tapered such that its inner radius decreases toward the deeper end in
an inserting direction (the support moving direction) is inserted and fit into the
side of the recessed portion 63b which faces the movable nozzle 63a. And a

15  retaining flange 86 that contacts the periphery portion of the urethane block 85
is attached to the side of the recessed portion 63b which faces the movable
nozzle 63a. The ring-shaped urethane block 85 functions as a sealing member
for sealing any gap between the recessed portion 63b and the dome-shaped
distal end portion of the movable nozzle 63a when the movable nozzle 63a is

20 inserted to the recessed portion 63b.

[0085]
Provided to the article transport vehicle 3A is a carriage side
controller which controls operations of the article transport vehicle 3 by
25 controlling, among other things, travel operation of the travel portions 6,
vertical movement operation of the grip portion 7, and attitude switching
operation of the gripper 20. And when the carriage side controller receives a
transport command which specifies the transport origin and the transport
destination from a facility management computer which manages operations of
30 a plurality of article transport vehicles 3, the carriage side controller is
configured to perform a transporting process in which a container W is
transported from the transport origin to the transport destination specified in
the transport command. The station la or the container storage section 4 is
specified as the transport origin or the transport destination. Here, the
35 controller and the computer are of the conventional technology, and have a
CPU, memory, communication unit, etc. And algorithms for executing the
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CPU, memory, communication unit, etc. And algorithms for executing the functions described in this
specification are stored in the memory. [00861 When the carriage side controller receives a transport
command 5 which specifies a station la as the transport origin, and which specifies a container storage
section 4 as the transport destination, the carriage side controller controls the operation of the article
transport vehicle 3 by controlling the travel operation of the travel portions 6 to cause it travel to the
specified station la of the transport origin based on detected information from various 10 sensors, such
as a sensor fgnéletestidgdhttadget thap quositiem comesporthngdarntthsmttndayof the transport origin,
and a sensor for detecting the distance covered from a reference point by the article transport vehicle
3, and thereafter hy controlling the vertical movement operation of the grip portion 7 and the attitude
switching op@Qﬁ of the gripper 20 to receive a container W from the 15 station la of transport origin.
The carriage side coriifhier tHen cantioigethsi deveduiiroldeartiseeiessportvensers eosamantto travel

to the cgntaipgr storaaeiseelion 4 afithe sresifier drapsRepodesingiion hagewnietheiatitnisda
information from various sensors. 20&00 701(1 W%%Ql éh% %I’tlé)ées t;[{gna%%rt ¥$hl%l%§igr éveﬁdaé[ the
container tr&0 SRR IR @S e SpE M théon AhePStorage section 4 ¢ the rans%ort,
destination, thatratimyensithelsditeotpe xsnom i theproiideriganrr st aekielo gharomboligperating
means 50 aghuelasdhetlisasnsyitohing -peY Hintishobthe aiipneitfravith toethetisjestifiesbort
vehicle 3 stopped, tq, projegt the operating means 50 to pu G ntainer
Storage sectlRP ROl et Bio N G AR e ot SR AP T Bl SatTone !

contai8r sUERIEIeIES SHchas M IPBSHHIAEAYESHIRE (it AEEAL PP SORHI L AOTERSR B D38 the
container Wipa the siontainasfstizporh 38p éwidodikine aadiagsesiser dontdelectiong thdbispareting

means 50 to be tetiagied 1o pullilg ansaied e betiR b dRconialeai b mumaasine dim the
spaced apaﬁ position to the proximate position to move the,cont?%sgﬁsort E)%se loc tﬁg in the

transfer poskibed FRILRE 4 praitisal IBIHRBSPALRRE AH G RREBP o f8S the®
container suptidrtds ésoitchiegstprageipnsiichdgthipreariidiopesiive, armonteiastehidror e and

Ehe feFﬁ%Ze(%g%?{Hﬁm%Bfﬂ{!}@ﬁ@%ﬁiﬂ%{#ﬂgﬁ@w%&wbﬁa@?cafﬁﬂ@nypetmr&émmch@ther
see Fig.

, Which causes.the moving sjde portion, 62 to move away from the fixe .portion 61
of the gas sﬁﬁﬁ’ﬁﬂfbpaée66ﬁ]é:zﬁlﬁwgﬁﬂ raé re Zlé%i@g% e Cotin e%‘iig(r)l %Ié \Yv%]e%lotﬁfle] iggﬁg%%gp{;ortion
61 of the gastsupgty sretins B0cfrihtheneaifiag stamppeabiiestination basedier thmdssecteticle 3

moves the CRAIREI SR ITRsLL 9 J19sutheliamsder position to the storage position, the movable nozzle
63a and the recessed portion 63b which define the connecting member 63 become connected to each

other (see Fig. 8 10 (a)), which causes the moving side portion 62 and the fixed side portion 61 of the
gas sugiply %18 60 to be connected to each other, resulting in establishing communication between
the fixed side gas flow\pash Ehtharfiked sideppsiiowEiicedtrarmsdray shie gasdovepathnsite
moving SiCIe1 o i?orhGgOrresponding to the container storage section 4 of the transport
destination, the carriage side controller controls the projecting and retracting
operation of the operating means 50 as well as the attitude switching operation
25 of the gripper 20, with the article transport vehicle 3 stopped, to project the
operating means 50 to push the operated member 43 of the container storage
section 4 from the proximate position to the spaced apart position and thus to
move the container support 28 located in the storage position to the transfer
position, and then to place the container W on the container support 28. And
30 the carriage side controller causes the operating means 50 to be retracted to
pull the operated member 43 in the container storage section 4 from the spaced
apart position to the proximate position to move the container support base 28

located in the transfer position to the storage position.

35 [0088]
As the article transport vehicle 3 moves the container support 28 from
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15 [00891 A relay circuit 55 that functions as inert gas supply control means is provided in the
container support 28 (see Fig. 9). The relay circuit 55 causes the electromagnetic valve 54 to be
opened when relay circuit 55 receives a 20 detection signal that shows that the container W is
received and supported by the container support 28 from both the first seat sensor 25a and the second
seat sensor 25b, and a storage position signal that shows that the container support 28 is located in
the storage position from the storage position detection sensor 24. In the container storage section 4 in
which no costaingoVide siosetdoR e theuttathdfestqageiposition signablelnedent Sommédebtorage

position det%%‘ii%&%ﬁﬂg%&&ﬁéﬁﬁ @INgLSHERAY 2845406 SIPrReMBESEEM b fisst gogi sansor

25a and the second seat sensor 25p will s no detection signals; thus, the .electroma i valve 54
in the contaiﬁ@%tﬁ?&&e@@@ﬁo&%s éo@%. beﬂ‘fhiﬁé‘g%n&lﬁ/éﬂqy{ﬂg ﬁ’@ﬁ B srkfﬂ%&lopath in
the fixed siden80epaviay fidmrithéhBxnd sty gidetyas 6bnf thih gassapdyimgeside portesdlinage in
fr‘]’mm“%i%a%”éfll" ?Ql@?&é‘t thﬁ{éj%sﬁltih%%ttmcg_?ﬂ%i@@ﬁ Sﬂli%ao@fi‘ﬁ‘(@& %&C@tﬁ?ftﬁﬂfﬁﬁw@ﬁl@ @%iti?in,%
ere will be no flow of nitrogen gas;.thus, no nitrogen gas will.he released,from npzzle ca .
(00901 AlthdiHiw eﬁ?@ﬂ‘ﬁgs‘&cﬁgaoﬁ‘&f ?H%Vﬁéﬁﬁf‘c‘%%&‘?’%é"i% é%.ée“a& %agr}%ebaerf%’n @gﬁ%‘&p%’?
example, byvedrinkectihgriovesritietrertaigrosappennhfesre theotrpasirsnpasitipBetRdibss the
in[put to] CO”%%fﬁg@B@Qiﬁi@ﬂnﬁl@%@G#ﬂ@ﬂﬁdﬁ\léefssupﬂwliﬂ%t&éb@sélﬁitp@m&m*ﬁﬁbvalhﬁzﬁ-
5[0091 Thus, the relay circuit 55 allows pirogen gas. to ie t ans 60
when the co agll Rér Es?he 68% ﬁlsnl%crgt%lg?l)r? ?h@gs?ogr%:%f ep(g(s)l |0§C§§(g%eg(%§te%%§§\%%%%¥ 'orged by

the cohfhinetadlippbichecatses Bretmactana ridsrperviatobZandhbeifired side eyt Shekecond
seat sensor g 25hantifitystarraaposondldiectiamaecsat b anthrevehs thesiliigen gas from

being suppli he . oRtalneL: Support @81 I storage
position or w%%%ﬁﬁ%%g‘%fﬁé?ﬁlv%‘%%ﬁiﬁg’%ﬂ%%ﬁ%ﬁ%@tﬁﬁ%sgug ép%?tw; . 15%5{%%2?%5\8Mth the

configuratiofideseArdemBd\andibs LARRgBrNEaTHA%BALY 15 HeeBINLRE! @8Prion 4
by the articl&sgansport vehicle 3, nitrogen gas can be supplied to the container W to fill the inside of
Contaiper W with the nitrogen gas at a predetermined pressure while storing the 20 container W in the
container s%e iection 4. Further, the relay circuit 55 controls the opening and closing of the
electromag Yalve 54 based on the detected information from the first seat sensor 25a, the second
seat sensor 25b, andAheekgrairewdsitiotludtiéuncticanssr enhaes Bay erreialgaetBselfitrogen

gas can be pruanH i H08R tainer support 28 (see Fig. 9). The relay circuit 55 causes
the electromagnetic valve 54 to be opened when relay circuit 55 receives a

20 detection signal that shows that the container W is received and supported by
the container support 28 from both the first seat sensor 25a and the second

seat sensor 25b, and a storage position signal that shows that the container
support 28 is located in the storage position from the storage position detection
sensor 24. In the container storage section 4 in which no container W is stored,

25 although the storage position signal will be sent from the storage position
detection sensor 24 if the container support 28 is the storage position, the first

seat sensor 25a and the second seat sensor 25b will send no detection signals;
thus, the electromagnetic valve 54 in the container storage section 4 stays
closed. For this reason, even if the fixed side gas flow path in the fixed side

30 portion 61 and the moving side gas flow path in the moving side portion 62 are
in communication with each other because the container support 28 is located

in the storage position, there will be no flow of nitrogen gas; thus, no nitrogen

gas will be released from the nozzle cap 71.

35 [0090]
Although detailed description of the relay circuit 55 is omitted, it can
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[Alternative Embodiments] While the present invention is specifically described based on the
embodiments of the invention, the present invention is not limited to the 30 above-described
embodiments, to which various changes can be made without deviating from the spirit of the invention.
The alternate embodiments of the present invention are described next. [0094] 35(1) In the
embodiment described above, although the movable nozzle is described as having an internal flow
path that is defined as a straight flow path that extends through the interior of the movable nozzle in
the directioryig vdhisizthredofsaineiapdpotyiscornvedting interriéfalvrpatinadasheutputhie nokzle may

have various, Go @f%%r%@%%f?{o%a@ﬁ, Qﬁn%ﬁ?"\é{% indgihdeiEsAsk S vheah 8dima ha

configured to Include a straight first flow path 5 pqrtion 84a that extends from the projected side end- in
the directiorCliRSREALHRE PR SURIB SS9 RDE Yf%'fl?ﬁél?i%igé’ %%Rown at X in Fig. 10) - of
the movable nozzle 63a to a location just before the retrieved side end, and a second flow path portion
84b Whgzh C icates the first flow path portion 84a with the exterior of the movable nozzle 63a in

the radial direction of {he 10 movaple nozzls a at a location on the retyieved sjde,qf vable
nozzle 63a. [0095] In I%’ik‘% ,fﬁgﬁ&éﬁ%ﬂ%og%%ﬂf&%R%ﬁ%%%ﬁ%ép%rﬁgnsgggjﬁ ?holéyl S ap%rt
moving direstigply prefersbl§Gevhen phsitiopndainathsurpostodd #vviosatedomotheasteraips with
the Ehysicallﬁs%ﬁ%ﬂfatﬁg Eﬁ@@bﬁtﬁ%@pwﬁg@ﬁmgog@w flazelm bamis loapira R & sdlinit mlsiticl)(n
on the projected side. Wjth this copfigugation,,blogking an ' e ocking
the second i%%ﬁcﬁ%dtibr}?gf%avg 0(% nfﬁ%)én cglrll?a%res rt S Sgtns%p@?ﬁg;@ 10@55(?%%% %%%r%%é%%gsition

(positidA sh@bh.iranily thy, atnragedpesitignrdeteeting MERSoAHR bortish BIAY GiHsH e RURERRB
support 28 igiecaetabisia stemggsiiedsibon tiposiien sioply imEign©)6Anme ernglshapataimarg 87
which consisis ol ap slaslic Maleal PHE S HSIIE S SRIMMT L e banag agiiowoigrcollar 79

to improve sse%l]ﬂﬁg effect when the secon w pat portion 84b is blocked. [00961 As the
container sUPPRPCPERR PiRAIPBEAIRE SRR b d&tion to the transfer position, the recessed portion

63b is moved away from the movable
15 [0092]
With the configuration described above, when a container W is
transported to the container storage section 4 by the article transport vehicle 3,
nitrogen gas can be supplied to the container W to fill the inside of Container
W with the nitrogen gas at a predetermined pressure while storing the
920 container W in the container storage section 4. Further, the relay circuit 55
controls the opening and closing of the electromagnetic valve 54 based on the
detected information from the first seat sensor 25a, the second seat sensor 25b,
and the storage position detection sensor 24; thus, useless discharge of the
nitrogen gas can be prevented.
25
[0093]
[Alternative Embodiments]
While the present invention is specifically described based on the
embodiments of the invention, the present invention is not limited to the
30 above-described embodiments, to which various changes can be made without
deviating from the spirit of the invention. The alternate embodiments of the

present invention are described next.

[0094]
35 (1) In the embodiment described above, although the movable nozzle

is described as having an internal flow path that is defined as a straight flow
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30 nozzle 63a along the support moving direction, and the movable nozzle 63a which is urged toward
the projected side by the coiled spring 77 is moved to the projected side along the support moving
direction. Thus, by virtue of the fact that the C-shaped retaining ring 83 provided in the retrieved
position side end of the movable nozzle 63a abuts against the 0-ring 87 provided to the collar 79, 35
the movement to the projected side of the movable nozzle 63a is restricted and the second flow path
portion 84b and the interior space of the housing 76 can be isolated and sealed from each other.
[0097] In adgiign thdeextum@s g igh phievidestitrebidationovhisie seeohdib theydadetionivh 84b in
the support PRYIASAILCCHRR.MIRY el RN AN thedide Rk stk E R hADtBIBYsical
extent of the linear bush 80 in the support moving direction when the movable nozzI%BSbais ﬁ)cated at
the limit POSHRAEIH I RS Ee RATings ﬁ‘?‘ﬁﬁg%'éagé?ﬂ‘?e ‘fﬁiﬁﬁ?ﬁ&%’ﬁrﬁaggvg&ﬁ%nslega g Ehaped
0-ring. Thusiavafigatefiothe bihcRihgrend lpeninfeloedetmancbude costraighthBrtifiamgnaty 83 and

the O-rirg 8 ] rovidi i i S
prevent%e%, %{ﬁégﬁ 84a tHAMS RO FEIRG HedHopdnm andopeaingniBanE rexifAahaiicrh be

exte ' ' [
portion of th&ﬁ&%@%@%ﬁé&%ﬁ%@%ﬁ %QL&S%O%%%[ %%Oﬁé??gbl%ﬁ%ﬂ%gg? tgé:i?ign to
the transfer tositoovabiamsierle Gamamammggg]@@(gyfwm&wéﬂw@ﬁt sideceBed bk,
although the;gepRINGSWYAREE portion 84b which communicates the first flow path portion
84a with the exterior of the movable nozzle 63a in the radial direction of the
10 movable nozzle 63a at a location on the retrieved side of the movable nozzle

63a.

[0095]
In this case, the position of the second flow path portion 84b in the
15 support moving direction is preferably set at a position at which the second
flow path portion 84b overlaps with the physical extent of the linear bush 80
when the movable nozzle 63a is located at the limit position on the projected
side. With this configuration, blocking and opening means can be formed for
blocking the second flow path portion 84b when the container support 28 is
20 located at the transfer position (position shown in Fig. 7), and for opening the
second flow path portion 84b when the container support 28 is located at the
storage position (position shown in Fig. 6). And a ring-shaped O ring 87 which
consists of an elastic material, such as urethane, is provided in the flange
portion of the collar 79 to improve sealing effect when the second flow path
25  portion 84b is blocked.

[0096]
As the container support 28 is moved from the storage position to the
transfer position, the recessed portion 63b is moved away from the movable
30 nozzle 63a along the support moving direction, and the movable nozzle 63a
which is urged toward the projected side by the coiled spring 77 is moved to the
projected side along the support moving direction. Thus, by virtue of the fact
that the C-shaped retaining ring 83 provided in the retrieved position side end
of the movable nozzle 63a abuts against the O-ring 87 provided to the collar 79,
35 the movement to the projected side of the movable nozzle 63a is restricted and
the second flow path portion 84b and the interior space of the housing 76 can
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section 4 is provided to one lateral side of the travel rails 2 as an example, it is also possible to install
the container storage sections 4 to both lateral sides of the travel rails 2. And, although a plurality of
container storage sections 4 are provided to be arranged in a row along the travel rails 2, the number
of the 25 installed container supports 28 can be appropriately changed. [ono] When the container
storage sections 4 are installed to both lateral sides of the travel rails 2, the article transport vehicle 3
may have two 30 operating means 50 including one operating means 50 for performing the change
operation ofghggepatainghdunRidP i iecaigehiotdiee. side with respect to the travel direction, and the
other operating means 50 for performing the change operation of the container support 28 located to
the other side with respect to the travel direction of the article transport vehicle 3. 35In addition, the
article trans;ﬁ@@Wéhicle 3 may have only one operating means by providing the operating means 50
with an engaging rollén thdd donper heajertte arioh gefTesepirtov e, rigitet knod tisfhwiittre seeontd the
wavel diectign.ofsheagisie;aNeROhYRBEIS iSO thaGE i dbrembedimoredlaseshatl ahpue,

although the contajner storage sections 4 are proyided on the ceiling side, as.an example, th
invention is HOV ARTh&RG I BtHe K %?%?&’rﬁifie f;g’élgo‘i?fﬁiﬁ %ngeexg%%ﬁé)r@rﬁergéne e P\%%Ied on
the floor surBén The sapppottmyviegrkitectunimitehdily wavableisiozrin §brivdprated a8
illustrated aga0 eXAMPIR R IBSIERE PrRyde-anide davisrdibakis eRpfiguredilostiangreatapntainer

that holds substrates and to trapsfer the containgy to and from a coptainer r A the
transfer posfifSAPiIOA ﬁ%}gﬁaﬁ% embodimen (sés%?%% i eoVeafﬁe:‘_) ilgré#;fggrgs%z&gseg Is{grégon
includd$, asmeanampildinensiel aftha eetipbrngiting $iamchithedaieg étween the proximate
position and the spaced apart position by the operating means which is provided to the vehicle as
transporting s, and the support means for container support which is operatively connected to the
operated 20 member wherein the container support is moved between the storage position and the
transfer position as thEhaise YRy podieiths, Iﬁé‘&‘% 20floPSRIng Hb"e?‘ﬁﬁnﬁ’f%%ﬁ’r?j Gtthe*enicle.
However, inbtepe veaitedictoaiirgexrartsfossitdeinfrdne enteaingr theporeriay dicbeokideing the
containgr StoRYe PN FRUNRLING PUBASKHRGIRAM S PAOBSIR G W hineotshislerstopped

in 25 the container transfer ocatlo(il, 0 move the container sup%org b%{\l/ve%n th slgor% tletf())%sittign and
the transfer PBBRRJH, 28 1s moved iro © the transier p
transfer a container W.

m the storage positio

[0099]

20 (2) In the embodiment described above, although the container storage
section 4 is provided to one lateral side of the travel rails 2 as an example, it is
also possible to install the container storage sections 4 to both lateral sides of
the travel rails 2. And, although a plurality of container storage sections 4 are
provided to be arranged in a row along the travel rails 2, the number of the

95 installed container supports 28 can be appropriately changed.

[0100]
When the container storage sections 4 are installed to both lateral
sides of the travel rails 2, the article transport vehicle 3 may have two
30 operating means 50 including one operating means 50 for performing the
change operation of the container support 28 located to one side with respect to
the travel direction, and the other operating means 50 for performing the
change operation of the container support 28 located to the other side with
respect to the travel direction of the article transport vehicle 3.
35 In addition, the article transport vehicle 3 may have only one operating
means by providing the operating means 50 with an engaging roller that can
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Claims 1. A container storage facility comprising: transporting means for transporting a
container for holding at least 5 one substrate; a container storage section for storing the container
transported by the transporting means; characterized in that the container storage section includes a
fixed frame member fixedly 10 provided and a container support provided to be movable with respect
to the fixed frame member between a storage position for storing the container and a transfer position
for transferring the container to or from the transporting means, in that gas supply means for supplying
inert gas, thughldaesd upRrly diteidoeth thebothtainditsapfoledtl yttherespeainto sieporaiadated at

the storage Hg)rseiggn is o?rt%gdaelqié’l@%ﬁﬁ%g&\g%ﬁé@y line includes a fixed side portion provided to
[ e

the fixed frame Menmber and a moving Side portion provided to the container support so as to be
movable in unison with the container support, and in that 20there is provided a connecting member for
connecting a1 61éd side portion and the moving side portion to each other as the container support is

moved ffom the transfgy ROBIHIOBLIML R AINRYE RLHIAN, BOFIfiHIs s aHb . SaRAREliaTdRaReen the

fixed side portion and the movmt%& e poytion to, allow the moving side gorti?n.to moye away fgom the
f

fixed side pSRIFAPES th@ERRNERARE L PR AL MBVEESH &R festarag epgsﬁi%)%vt%nt%gx}résns er
position. 2. Amihedirter shosaghridcilior sexdatipked ithelataniainetesianagrisiagiantofageayobition
detecgon m?ﬂé‘@aﬁ%cﬂ@%ﬁﬁg@mgﬁtéﬁﬁﬁ@ﬂt@ﬂ@ft§§ﬁ§ﬁ&i§ﬂ%¢ﬁi@%@ i@hg@mmeemﬂmom support
state detection means for detecting,thgt the, container is supparte the: G iner rt; inert gas
Suppy con O E BT R LA BN el o R hon e AL Bl A e bl
and thtOsupgdeiseatbafeie qoaigiuagsto transport a container that holds substrates and to

transfer the container to and from a container support located in the transfer

position.

[0102]

15 (4) In the embodiment described above, the container storage section
includes, as an example, the operated member which is pushed and pulled
between the proximate position and the spaced apart position by the operating
means which is provided to the vehicle as transporting means, and the support
means for container support which is operatively connected to the operated

90 member wherein the container support is moved between the storage position
and the transfer position as the operating portion is pushed and pulled by the
operating means of the vehicle. However, instead, move actuating means for
moving the container support may be provided to the container storage section
so that the move actuating means can be operated, with the vehicle stopped in

95 the container transfer location, to move the container support between the

storage position and the transfer position.
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allowing the inert gas to be supplied by the gas supply line when the container 35 support is located in
the storage position and the container is supported by the container support, and for preventing the
inert gas to be supplied by the gas supply line when the container support is not located in the
storage position or when the container is not supported by the container support. 3. A container
storage facility as defined in claim 1 or 2, characterized in that 5the connecting member includes:
a movable nozzle which is provided to one of the fixed side portion and the moving side portion, and
which is capelpie§ being projected and retracted along a direction in which the container support is
moved between the storage position and the transfer position wherein the movable nozzle is urged
toward 10 a projected side by urging means; a recessed portion which is provided to the other of
the fixed sidgp"eﬁ%@ﬁﬂﬁg SHERAMPEIEMBWhich the movable nozzle can be inserted into
or moved out of, whergimsgia-tilgyahteanszfide itrprepdetdngtla aitremet ffow balfiftg edneastbicating
a fixed %ide gas QWSEﬁPeiﬁ the fixed 15 side portion with a moving side gas flow path in the moving
side portion to allow the inert gas to flow along the direction in which the container S%B%Cgt ialrgoved
m

when the movable nd£B RIS aEH R IR A S PR FoH LAYt AT LEARSP RS &Y 167 Sealing

any gap bettuearspoetiegeassthportion and the movable nozzles when the movable nozzle is inserted
into the recessed 20.paktiRerizéll thadginer storage facility as defined in claim 3, characterized in

that the internal flow path comprjses a straight flow path extending through an mieri e
movable nozzle in tH %i@&%@ﬁqﬁ%ﬁ%ﬁaﬁ%% Srﬂdi%%ﬁléﬁgp%rﬁéer%ofég . n%% I%éo‘%ntﬁa%(ng(glrfgtorage

facilityldks defiresdidediaind 3, chatatrerzeannartaprovided ittchsameyablamidirsect g dhefirst
flow path pofigrythahaxtendabanbetrieiectestsidge pdsitichddiracitngrt e théneariaider
transfer position for transferring the container to or from the transporting
means, in that
gas supply means for supplying inert gas, through a gas supply line, to
15 the container supported by the container support located at the storage
position is provided, wherein the gas supply line includes a fixed side portion
provided to the fixed frame member and a moving side portion provided to the
container support so as to be movable in unison with the container support,
and in that
20 there is provided a connecting member for connecting the fixed side
portion and the moving side portion to each other as the container support 1s
moved from the transfer position to the storage position, and for releasing the
connection between the fixed side portion and the moving side portion to allow
the moving side portion to move away from the fixed side portion as the
25 container support is moved from the storage position to the transfer position.

9. A container storage facility as defined in claim 1 further comprising:
a storage position detection means for detecting that the container
support is located at the storage position;
30 a support state detection means for detecting that the container is
supported by the container support;
inert gas supply control means for, based on detected information from
the storage position detection means and the support state detection means,
allowing the inert gas to be supplied by the gas supply line when the container
35 support is located in the storage position and the container is supported by the
container support, and for preventing the inert gas to be supplied by the gas
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30 support moved - of the movable nozzle to a location just before a retrieved side end, and a second
flow path portion which communicates the first flow path portion with an exterior of the movable nozzle
in a radial direction of the movable nozzle at a location on a retrieved side of the movable nozzle, and
in that 35blocking and opening means is provided for blocking the second flow path portion when the
container support is located at the transfer position and for opening the second flow path portion when
the container support is located at the storage position. 6. A container storage facility as defined in
claim 1 or 2 selppyRelenigechisrthiht T thediaespaitipgrinzanstdooyiddes shaxickaganspoting aehicle

which is movaple %?Q% o%ﬂ?%%ﬁ%t%g%&fﬁﬁ?ﬁ%?ﬂ%ﬁ%&ﬁﬁwgwﬁﬁéﬁmfer location associated

with the container storage section, an olding portion for holding the container, in that
the storage position is set to be at a location away from the travel path, 10 and the transfer position is
set to be at 3 |gcatintatinaestiortye facidityails thefimied stadagm dositidncharhgtenizednmidiatstorage
facility fgrther compriges:onnectiRgARs fohSHARARIAGthe container support such that the position of

the container support can be changed between the star positiop and.the A5. transfer. itign; and
an operated membef VAN PGS RIS ERY %‘gfﬁgﬂ %%838{1:8?} ér“{\)/% icle ?/vﬁ%ﬁll(ggs%)%%ed at

the containeteansieingcsiderpamtiens paubavhpeht isospab fefbeinsy wiratat ARAERITAMERIN the
?hpaetr?hted m?ﬂ_gﬁ\é is Q%{?}W@m%dlmﬂ&%ﬁ%t@ﬁﬁ@a@iﬁ%ﬁm S pperiiddhtteveentslestumpgert such
e container.support is caused.to be at.the storage pasiti I I$ at the
proximato pSBI AR i GoATer SO SAria e Bt A A L TN
operatbd mmw@d@m@a@@wﬁm, and in that the vehicle includes push-pull type
operating means fOF_aO@&Méﬁepﬁﬁpﬁrmmembpfdv@d@ﬂﬂeqo@émﬂeeposﬁiohdoﬁheds@ded apart
position by 3,roieing FOKEMEIL A, B ABE HEeles PRLIA elingdbenpeiBipA mermbes rom
the spaced apart position to sition by a retracting movement towaafl?gue vehicle. 30 7.

i he proximate
A container ¥seIieddatie iR e aﬁmlb%raaarah?eﬂk%"& HAVAHE HAPROTA Hﬁlﬁ}eaﬁ]xed

frame membieteragrdisep ik cedingnimiwating a fixed side gas flow path in the fixed
15 side portion with a moving side gas flow path in the moving side portion to
allow the inert gas to flow along the direction in which the container support is

moved when the movable nozzle is inserted into the recessed portion; and
a sealing member for sealing any gap between the recessed portion and
the movable nozzles when the movable nozzle is inserted into the recessed

20  portion.

4. A container storage facility as defined in claim 3, characterized in that
the internal flow path comprises a straight flow path extending
through an interior of the movable nozzle in the direction in which the

25  container support is moved.

5. A container storage facility as defined in claim 3, characterized in that
the internal flow path includes a straight first flow path portion that
extends from a projected side end - in the direction in which the container
30 support moved - of the movable nozzle to a location just before a retrieved side
end, and a second flow path portion which communicates the first flow path
portion with an exterior of the movable nozzle in a radial direction of the
movable nozzle at a location on a retrieved side of the movable nozzle, and in
that
35 blocking and opening means is provided for blocking the second flow
path portion when the container support is located at the transfer position and
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the means for supporting the container support is configured to be a slide guiding mechanism for
sgs_pending and supporting an upper end of the 35 container support to the fixed frame member for
sliding movement, in that the container support is configured to receive and support the container and
to be movable with a central portion thereof in a right and left direction as seen along a direction of its
movement being suspended and supported by the slide guiding mechanism, in that the fixed frame
member.has a dimension, in the right and left direction 5 as seen in the direction in which the container
supportis ”I@}‘Qﬂ)éﬁﬁlé&ﬁ&@&%ﬁdﬁhmlﬂ[ fhaniaiwlensitheofdhtatoatasnppsuppolorathd right
and left dlreggé)t?éefltn&that Osgrg{aogperated member is located on one side of the fixed frame member

) ) storage : A .
in the right an Fecton as seen in the direction in which the container 10 support is moved, in that

the c_onnecting me_mber of the gas supply line is located on the other side of the fixed frame member in
the right andg|eft diraatinmestseareifatitivirestimfimedhicickuencd emidecsuasterigedovethaind in that

the moying side porfign gfthe gasisuRRbAIRCWgrated on theietberdispisiainghe ks arddalt
direction of the fixec,‘J ram(f:]-1 mgg?%ber%s sge in th%qgﬁ ctign in tvhicht eﬁc%ﬁ%aiger sll?gé%rﬁﬁemoved,

such that thaSrRoFRPSdRIPBRiaN T Na]RBH bk ol AIRSa, 10 8 containet

location associated with the container storage section, and which has a holding
portion for holding the container, in that
the storage position is set to be at a location away from the travel path,
10 and the transfer position is set to be at a location closer to the travel path than
the storage position, in that
the container storage facility further comprises:
means for supporting the container support such that the position of
the container support can be changed between the storage position and the
15  transfer position; and
an operated member movable between a proximate position close to the
vehicle which is stopped at the container transfer location and a spaced apart
position farther away from the vehicle,
wherein the operated member is operatively connected to the means for
20 supporting the container support such that the container support is caused to
be at the storage position when the operated member is at the proximate
position, and the container support is caused to be at the transfer position
when the operated member is at the spaced apart position, and in that
the vehicle includes push-pull type operating means for pushing the
25 operated member from the proximate position to the spaced apart position by a
projecting movement away from the vehicle, and for pulling the operated
member from the spaced apart position to the proximate position by a

retracting movement toward the vehicle.

30 7. A container storage facility as defined in claim 6, characterized in that
the travel path and the fixed frame member are provided to the ceiling,
in that
the means for supporting the container support is configured to be a
slide guiding mechanism for suspending and supporting an upper end of the
35 container support to the fixed frame member for sliding movement, in that
the container support is configured to receive and support the container
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and to be movable with a central portion thereof in a right and left direction as
seen along a direction of its movement being suspended and supported by the
slide guiding mechanism, in that

the fixed frame member has a dimension, in the right and left direction
as seen in the direction in which the container support is moved, that is formed
to be smaller than a dimension of the container support in the right and left
direction, in that

the operated member is located on one side of the fixed frame member
in the right and left direction as seen in the direction in which the container
support is moved, in that

the connecting member of the gas supply line is located on the other
side of the fixed frame member in the right and left direction as seen in the
direction in which the container support is moved, and in that

the moving side portion of the gas supply line is located on the other
side in the right and left direction of the fixed frame member as seen in the
direction in which the container support is moved, such that the moving side

portion is adjacent to the container support.
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