ARTI CLE TRANSPORT FACI LITY BACKGROUND OF THE | NVENTI ON Thi s invention

‘relates to an article transport facility, and - nore 5 particularly to an

article transport facility including an article carrier novable along a
.track extending by way of an article transfer |ocation corresponding to a
storage rack. Such an article transport facility includes a plurality of
article tr ' g.along the track. The article carrier
noves al od@iﬁ@tpriﬁgﬁ%agg’rﬁgggﬁ t articles between the stations.
Article racks are provided to store tenporarily articles to be transported
to the stat} [ ' ually located in a retracted

posi tion Z‘%\é@@%ﬁiﬁﬁ@%#&@kﬁ Illjm\?)\%Ncﬁpﬁerfere wi th novenent of the article
carrier. The ar m}ﬁé einfvagkions rehitéd e falhorﬂrhbh‘e [te4 i sHolr e dfaR Syt | S t Rosd
extendgd 15 E L}ggog #ﬁ@% t owar,d tl e traﬁk when an]leartlcle IS igored
on t hePar HEPEUAT Anspart dReilidy sRdidile Ok ardrlel carBer g
transport eﬂoﬁg'l ariehclosxtendn@Nby twWigy &f 4 GlrficleStrhhgfes I®at R ddrr&dpohddie the
article rac A conyentional article transport facility has a guide rail
serving ad {REAS] Y installed on the ceiling. A link nechanismis

connected at anSupR&m &ftstle Z&ﬁs@@ﬂeﬁfaw@m@ﬁﬁi@@ d PlurBBtf 6F hitide tParkifer
rockabl e about a horlzgntal axi s r supporting each article rack to_be

shi f t abl e SFREMRLArIANEed aleng d ;%%q i &heaﬁaﬂdpéaarlaer sepvsssilongthe Arack
hydralQ)i c t6 Ytd et Astidles BOSRbPaioRaRiohle ceiling and the |ink mechani sm
for shifting thg.rlgflde rack between_the extended position _and retracted
position (see JPTH eagachs pBe BRAAfe) to ostore temparrrily aatidess tor diesport
facility, ttiRpaitddilotheatkfionRy B&ch artiaRdadk hagkudy P&%'secﬁfﬁ ﬁcr@ﬂfacﬂa@]e
another in thée shifting direction of the article racks, or the art e
racks andP8sifen awayceempyie beacks mef dedinterfare mlth snevemonthef the aztiele
shifting thﬁ&xt | oM Dhrtidl6 raEk a&gﬁBﬁeﬂcﬁam Eifwfetrm@d g gfﬁo?ﬂ {@Sigg%eﬁﬂﬁ‘&e for
e in

t he airé]lceracs i S reqU|re e as. sm
shift apsiten; prpiegting éoward ¢he traelkavh elmanhaertm\we gtaredain she jagtiele

transport »fachk iiNen i&‘i’i""ﬁi‘“‘?&le sthieo dﬁ%'a aftidlé Ghek | Q‘% aﬁs}o?‘ﬂécf ﬁ&elﬁ%ﬂ"een
the extended position and retracte osition by nK mechani sm
in the shilhennthejartele ila)tra@sfetrn@dmor Bom ﬂae:artadaaackt he. hori zont al axis,
a large space r L: r.ock in
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track installed on the ceiling. A link mechamsm is connected at an upper end

20  thereof connected to the ceiling to be rockable about a horizontal axis for
supporting each article rack to be shiftable between the extended position and
retracted position. A hydraulic cylinder is disposed between the ceiling and
the link mechanism for shifting the article rack between the extended position
and retracted position (see JP 10-45213, for example).

25 In the above article transport facility, the article racks may be
arranged back to back adjacent one another in the shifting direction of the
article racks, or the article racks and other devices may be arrange-d adjacent
one another in the shifting direction of the article racks. Thus, the
installation space for the article racks is required to be as small as possible in

30 the shifting direction of the article racks.

In the conventional article transport facility, however, since each
article rack is shifted between the extended position and retracted position by
rocking the link mechanism in the shifting direction of the article rack about
the horizontal axis, a large space must be secured for allowing the link

35 mechanism to rock in the shifting direction of the article rack. This results in
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“1_a large installation space of conponents for shifting the article rack
sinits shifting direction. Thus, the conventional article transport
facility tends to require a large installation space for the article racks:
in the shifting direction of the article racks. 5 It is conceivabl e that

t he conponents for shifting the article rack include a fixed guide for

supportin nd guiding,.the articgle rack to be shpftable in.the shifting

i Poot i on 2 deteectstellftin wion d GrbiSnond B it dhe e daeR &b 1t Rave
a suffici esifting difeetionl | @hiusg thé@oavéntidealr @etkclé arsigort Hatieerenddeo
Fequi o a PaRYE 1 HOBRPSHLBH Cpus i Phe SEHER AR P erepians ARG i ci e
rack. SUMYRRY athiclEHRckBNVENTI ON The object of this invention is to provide
an i nprovenent .the prio t noted above. 13 An gyticle transport

faci 11y accor dihgst RrIans dhat (e compprens: Tor,fbifingcHie aPeibralbyabl e
al ong a tnacldeanfiréd galde forekpporFtang afdghadiggsSttiethritichs Kaclsw b shifiadlle rack
having a .fixed frame, and a novabl e frane supporteq to _be novable relative
fo sad finxEtr Fhaene diiceman QW eFRRo ATy 4B CBTF (Heg-olhe EERerlofids d%i d
track and raquid@dt6tHaet£euffRsdit She fo! ARGHRIE PN rtidloFaslats shiff®kiwesai d
article carrier being configured to stop.i.n an _article transfer |ocation
for said dheieterded Rosiken: shdgpiroetedapbsifioncl &hys, gh‘ﬁjﬁ_?‘é e onds 9 ol o
from $@i d ragtirelaclaige Kné’h'ﬁﬁﬂtiéﬁisgae@i&ﬁﬂh@sﬁﬂfﬁﬁg difectidnSFtHe ¥tieRARLK.

position, a novabl e guide for shiftably supporting and guiding said novabl e
25 frame to be novable relative thereto in a shifting direction, and a

fixed gui GgyNmMIARSIOPTEHR INVENeEIOKane for supporting and guiding said

- novabl e guide tg be novabl e relative thereto in said shifting direction.
Wien the novabl éberodiectpidhis tnvemtion ishie providg aBINPYVeEAt 08 threP1e% ended
posi tion, ghpRotBAVaYve. guide will nove relative to the fixed guide in 30
the shifting direction of the novable frane toward the extended position,
and $e novabl Anfariigle franspaphiaciHyy acreusing te fhisipyentien gomapsises t he

shifting direckjontiefe 5£§iegqﬂ@¢glﬁefaq(ﬁf%aa -d the extended position. Wen

%
the novable frame retracts fromthe extended position to the retracted

position, the aBwambicte reekarmngednaloag: saidttraek.t spidhartiabe aptlke hyvieg 8 n t he

shifting fixed frame, and a movable frame supported to be movable relative to said
fixed frame between an extended position projecting toward said track and a
20  retracted position retracted away from said track;
said article carrier being configured to stop in an article transfer
location for said article rack and to deliver an article to and receive an article
from said article rack when said movable frame is in said extended position;
a movable guide for shiftably supporting and guiding said movable
25  frame to be movable relative thereto in a shifting direction; and
a fixed guide mounted on said fixed frame for supporting and guiding
said movable guide to be movable relative thereto in said shifting direction.
When the movable frame projects from the retracted position to the
extended position, the movable guide will move relative to the fixed guide in
30 the shifting direction of the movable frame toward the extended position, and
the movable frame will move relative to the movable guide in the shifting
direction of the movable frame toward the extended position. When the
movable frame retracts from the extended position to the retracted position,
the movable frame will move relative to the movable guide in the shifting

35  direction of the movable frame toward the retracted position, and the movable
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35 direction of the novable frame toward the retracted position, and the
-nmovable -2 guide will nove relative to the fixed guide in the shifting
direction of the novable frame toward the retracted position. Thus, when
the novable frane is shifted between the extended position and retracted
position, the novable guide noves in the shifting direction of the novable

frame rel theflx efl i d an b duce 'n size
by a corridlggdwﬁjg ﬁl%ﬁ’e éﬁj%i‘ﬁ)?e{a] Q;#’,] %‘@‘an Hﬁre‘r‘?g]\?élbf) *‘?ama.
Mbr eover, mbealﬂefmingtmmrdmhe ren'aatmldq:»(mmdm nﬁ‘hubﬁwhaﬁrthapmdabl@ fidime
shifting diregc f th frane abl. IS iR the
retracted 15(?& ’Att?(gg)e Wﬁe’? ‘?‘?F'gpa?lFl@& %ﬂ I ratCHD g’ﬂ ﬁf“? mvabgﬁl y an
i nstall at |gmde izﬂ)v&panethb(shlfth% direetibrgof the mwyabk fame mdlataﬁe toithe ﬁxed

i nst al kation f.or one %ﬁ)r h|ft|n t he nnvabl(ffrarre

Lo ar P cligeDAERe ed, ERTRBE S rofieed il dinf ity AcolRsRa Fink ibunf i
space of tthe shifting dmemlonl asf tHPBmcﬁzialbId lfxmgn@ll rmﬁce@nr?fthé E*lﬁzedogmf ﬂbﬁuﬁd agg

I n an enbodi e arti tr efera urt

conpri ses Iﬁoﬁq‘?tg‘l}aﬁtmﬁp’ \ﬂVSEI% tlé‘d g‘ét}“élgaﬁflieﬂl@ncoir‘ih @%ﬁ

shifti ngdfmlﬂe vﬁKBtﬁﬂiei‘nfolvaBBa ﬁ@hm%lﬁnﬁshéd'eﬁ'&bﬁmﬂpﬁhlﬁ@ﬁl tion anfl sai d f
retracte p05|t said artic arrier,js.in said article ansf er

| ocation. The a ]Pl evmﬁ}ﬁﬁgp‘g’r‘"?cq%l "?’3‘? mevah eeﬁ%’a? , aB1Bsks: 1&?5
furthtd ocpapsifeesthedizvil qnadat emyehenesduredckabha @tli)s”tullaﬁoﬁl ypéceaxbﬁ to
switch between a d artiicle carrier in said

article t FﬁW?PB?nTgr OXI%ﬁﬁe’éﬁqc@ﬁt vk gL? ’?%r}l& 2 husrothe artifles ranspert ¢l e

carrier i Hagiitylpasiitled %ahrmnﬁbﬁ&e the GAétaliationadrhcs Hffthe Gabicleotacltem fige has
an operatlg el enent nnvg% from 25 said article carrier to switch
sai d oper SMEHRE GEestion ¢ es‘QPH d3Mbte position to said remote

position, and npyalH entlisdimlepvatkl Sa@t@leéltﬁdﬂéb@rtc@édih@j preferdBily, ChiréRé,d
fe position tq_.said proxj i tion; and

oper d elenent fr sai d remo te S
aro ngcvmmzlssﬁé%wepw gﬁﬁ@@tl’é‘éﬂfff@déﬁi %mé@@ﬁl&lee@raeé gtmg sapgl
rockabl e infovadid fﬁhhfatbéiﬂvééhr @&le exteftied B sbifIBN aBAE shi®TRtARRIL pBsiiRiki NY

axis such that ,said able frane is in said retracted p05|t|on when said
oper at ed whiedrmsid artic erpag54eg ip i spidertdicle transkr, logaldorai d novabl e frame is
in said The article transport facility in an embodiment, preferably, further
comprises:
20 an operated element rockable about a pivot axis to switch between a

proximate position close to said article carrier in said article transfer location
and a remote position remote from said article carrier in said article transfer
location;
said shift control device has an operating element movable away from
25 said article carrier to switch said operated element from said proximate
position to said remote position, and movable back toward said article carrier
to switch said operated element from said remote position to said proximate
position; and
a rocking link operatively connected to said operated element and
30 rockable in said shifting direction of said movable frame about a rocking axis
such that said movable frame is in said retracted position when said operated
element is in said proximate position, and said movable frame is in said
extended position when said operated element is in said remote position;
said rocking link having an engaging portion in slidable engagement
35 with an engaged portion formed in said article rack and extending in a
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ext ended position when said operated elenment is in said renpte position;
-said rocking link having an engagi ng portion in slidable engagement 35

wi th an engaged portion formed in said article rack and extending in a -3
direction perpendicular to said shifting direction. In the article
transport facility in an enbodi nent, preferably, said article carrier is

novabl e al png said tragk di spose bove said.article racks, and includes
an articl éﬁﬁ%ﬁt{?@rp‘?}@??ﬁ@éﬁﬁfmgtﬁé&% %P&\‘/‘é‘? an article to and 5
][ec_e: ve an arti dﬁgt}ge_r apticki dram][spbfﬂbiﬁdiﬁqk:ixél :Jihtd’iﬁb?dihiéﬂ_tg preRasplT tsaéd oh
acility in_ap enbodi nent, ef erabl y,. said ,.nova ui de,i s enga Wi
a sli deymﬂﬂ%@re Emﬂcise@qvagg%?ﬁ%%ﬂltéack rdé?ﬁé’,segr%og@ %’%ﬁl&rﬁlﬁ&’gﬁ &sgui de
and sai d sniddindreddeanhavicls haldeecrssiedlly Sa6valle, toadslividearPbiigéle oo Sad d
rmvablg gui de _and sg&v\fl i de 1 nt%er1 ha(‘éil ng a 10 projecting section. BRI EF
DESCRI PTI GRCGES PR rﬂ&s‘f"—*ﬁ&? ¢ 82 pl an view of an article transport
facility; Fig. ZInithedasticle Wa@wpoft tdiliNRUl erEhodihRndNgrafesdlillyl @aid 15
Fig. 3 is a side vi.ﬁw.of t he trani{jort "Xehl cl % Fig. 4 is a front vi TW in
vertical JBRYaklp giders ensagsdortthy anplife, mepbgr aghngcted o spishapvable
pe{ _splect i \f@%(mb,ewh@fofasm@:mgﬁmer?ﬁ&é aﬁicg safil i;ﬁ_d@ Iﬁéﬁa%l@?q{e{v;f&‘g\éﬂ ?é%e@‘ée(% hteh
article rack.in a retfracted position; i g. IS a perspective view o e
Brticlo r26RIPH S Ghe é’ﬁ’él%’dog‘é%lﬂt mgHable gy @ndasa@p%ll%pm@n%beév&l@flngrﬁe

articl@ ragbjectinkRectighracted position; Fig. 9 is a plan view of the
article rack in the extended position; Fig. 10 is a viewin vertical

section of the article rack seen in a direction of access; Fig. 11 is a

plan vi ewBHIEF PESCRPPTTIOR OForHE DRAGVACGISc! e rack; 25 Fig. 12 is a plan
view of a principal portion of the article rack; and Fig. 13 is a plan

view of a princFphilisc plasnhview efran article teansport faqiitiyAl LED DESCRI PTI ON OF
PREFERRED EMBODRMENTS BidIibw!oF ol traRSiat ehftgd hhﬂy%%%hgi ng to this
i gs 18 %and 2. B Siets Shle viwo8 Sbe Eremzpprs YSiEle | udes & gul e rail 2 |
gs. an : udes a guide rai
installed as a mRUkeXEBREVREY BY v¥RYcakeltitth BF id ftnRpodWehEdls; Processing
Fig. 5 is an exploded perspective view of an article rack;
Fig. 6 is a perspective view of the article rack in a retracted position;
Fig. 7 is a perspective view of the article rack in an extended position;
20 Fig. 8 is a plan view of the article rack in the retracted position;
Fig. 9 is a plan view of the article rack in the extended position;
Fig. 10 is a view in vertical section of the article rack seen in a direction
of access; '
Fig. 11 is a plan view of a principal portion of the article rack;
25 Fig. 12 is a plan view of a principal portion of the article rack; and

Fig. 13 is a plan view of a principal portion of the article rack.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
An article transport facility according to this invention will be
30  described with reference to the drawings.

As shown in Figs. 1 and 2, the article transport facility includes a guide
rail 2 installed as a track extending by way of a plurality of article processing
units 1, and a transport vehicle 3 acting as an article carrier movable along the
guide rail 2. The transport vehicle 3 transports containers 5 acting as articles

35  storing semiconductor substrates between the plurality of article processing
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units 1, and a transport vehicle 3 acting as an article carrier novable
-along the guide rail 2. The transport vehicle 3 transports containers 5
acting as articles 35 storing sem conductor substrates between the
plurality of article processing -4 units 1. Each article processing units
"1 perforns a predeterm ned process for partly finished goods in the course

of manufacturing sem conduct or substrates, or exa The .transpo
vehi cl e 3‘1%’&&52 v@?‘ﬁlé‘éw RroGetsiag ypitscl e Ptlﬁéérprgﬁﬁf‘rrm@e Adraress frar

cont ai ner p@rﬂs} foniShe® gostRAinSthdt @ur¥¥ bhmla@ifidtapsRocimi¢6hi 64Or aub§ﬂrawél ng
still, %lg [§r4 I's vertically novable, by wnding and unwinding wres
6, bet weert %EB position adjacent the transport vehicle 3, and a | ower

position for artihel @ahEgnefRihitle Ahdsld Q@tﬁééllychﬁ)vhbwlﬁfﬁéle%ﬁﬁﬂ)&né far

di sposgd w the transport, vehicle shows the grip be| ng
| ower € Ewhﬁ? Ngea GOREAINSEST iNoR YUSPER ed|~°6weer a&tlt tlam ta@ntmw&gw

and the grstfimﬁhg‘lstﬁﬁlﬁlﬁ g@b5&d4fis QR bRy %wabl@qgi wlﬁ@ufgoaﬁ@%tﬁaatn
position at. the | ower side. Each station.7 is in the formof a suppor

tabl e for Y84@HEr theﬁ‘gee%m YPREF Positiomadigesnt dhe Argesrerd Yehielecdi gad a
cont ai ner §owed IRBUANE bf NSRY ttradstol &dl §ha BobPlarficly %F'&ﬁs%f“s@&ﬁoﬂé ocess

by the artjcle Eroce53|n unit 1, or to deliver containers 5 having
undergonedtlf’ffé)sﬁ bglavethe speyiceaduclgy3.t he article processing unit 1 to

the ty@nsport Vthl@ $hotws THheeRbpbt @rbefn fovpéx‘éﬂ'ﬁj@rﬂ tfh@ru];ﬁ%(i*g)osﬁﬁoﬁﬂ?tl‘?er ticle

processing units The transport vehl ¢ noves al on urde rarl 2,
with the dWepResiton2d theamperiside, WélthJwegnpb@t 4 being wuswi tﬁmn thetesper t

vehicle 3, %%1@%% | L?ppé’i*éf?)@ﬁ&&gap%é idvidr GQ&responding to a station 7

étrrdng the' p uralltg lons 7/, a container 5 is transferred to or from
this station 7 Bpchestatioal [Ty isrowi the t foem @fi ppewpporbetabdenforhsuppréng

posi tion @c?&?t |5’Wef‘hé)?§elﬁdrg'7 seﬁessﬂp olvd drﬁﬁtrée% ﬁﬁ'ﬁﬂgﬁle tratr{é Bomul de

rail 2 is to a ceiling ral rac e transport~vehicle
3 ndiﬁ:deyehwlmﬁpf@rr egtvrreiréetelemmecbpb@ws by tiwtaeticlnenpmeasmngrurspdc@roﬁo the

gui de rai ljoRye At RidePUB" a‘@?ﬂ%‘ﬁh? P%)%é té]% aﬁljeﬁg trﬁﬂné'«?ﬂ%cetsgggg%g‘%m 2,

whi ch are connected tog et connec
The upper pyasiessing Wt} t9 thastr@nqﬂowtmﬂymlﬁoiﬂ | The dta;pms%ds vrodded fut ea@h

opposite {pia éﬁ%gbrﬁsgﬁ%ﬁ% hn the inner space of the guide rail 2. The
The transport vehicle 3 moves along the guide rail 2, with the gripper 4
20 placed in the upper position. With the transport vehicle 3 stopped in a
stopping position corresponding to a station 7 among the plurality of stations 7,
a container 5 is transferred to or from this station 7 by vertically moving the
gripper 4 between the upper position and the lower position.
As shown in Figs. 2 through 4, the guide rail 2 is fixed to a ceiling by
25  guide rail brackets 8. The transport vehicle 3 includes an upper vehicle body
9 located in an inner space of the guide rail 2, and a lower vehicle body 12
located under the guide rail 2, which are connected together by fore and aft
connecting rods 10 and 11.
The upper vehicle body 9 has a primary coil 14 disposed close and
30 opposite to a magnet 13 mounted in the inner space of the guide rail 2. The
upper vehicle body 9 is the linear motor type propelled by a linear motor
formed of the magnet 13 and primary coil 14. The transport vehicle 3 is
movable along the guide rail 2 by this propelling force.
In the inner space of the guide rail 2, running guideways 16 are formed

35 for guiding running wheels 15 of the upper vehicle body 9, and anti-swing
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upper vehicle body 9 is the linear notor type propelled by a |linear notor
-formed of the magnet 13 and primary coil 14. The transport vehicle 3 is
nmovabl e along the guide rail 2 by this propelling force. In the inner space
of the guide rail 2, running guideways 16 are fornmed 35 for guiding
‘runni ng wheel s 15 of the upper vehicle body 9, and anti-swing -5 gui deways

18 for quidi, anti-sw ng. wheel s, 17, of p vehicl e y The gui de
rail 2 haHeewars 1B desediding aaty %‘@1%Y5£?g]§glﬁi i tbewrgfe%ag ¢ bedevi ng
ﬁﬁ' ! f, 20. Thtehf qlﬂéegmklb%ﬂ 29151%%?8&%1’31111@% b, f&d@ﬁ@%@k@ vmgtugayts{] h&é gs

i ch cause the receivi oi]s 0 generate po uire e
transport KPEHVEnE:cails : 280 Tﬁﬁoéﬁéiien %l%agﬁ saplied BibAQ genatate FHAEDSHH ¢ hi s
enbodi nentﬁelabewmlecéwe thd YeqGvindecdiRP20 t¥inek£rbpeeP rbﬁulrEBGO}J thear
not or Lype t hat obtalgh%Fr elllng force frqma |inear notor,

Al ter gt i VERgSPOEpVehic 4B, ROVERY 18 UPRbieE AN o EORtash ingRde- f or rot ati ng

the running m@ﬁ'thlslémb@ﬂﬂnbﬁﬁ ﬂmp&rodgqm Ak RiRO e UPPRY RMidE D6 PYs
rotating the .10 running whee]s 15 with the eiectric notor._ The | ower

vehi cl e bd89 lipeardnefgsstyper shat aﬁb@aﬁﬁt proneting 1foxsq dkemng linear HaoWr e and
aft directdlpsyltivele fbf @ﬂéﬁ%‘lé a&%lé‘ckﬁc $notdP %é’y B@'prroei‘dehrfaﬁtro@%ﬁlgr a5

vertical frames 22 éxtendi ng downward froma forward a rearward {

end of th&unsirg whgeks 15, fandnihe yapertrehiclg hedy Pamay|he <b@ﬁ§/n ]pz rptating the

channgh- S%Hﬁ%é%@bl&%@@‘[ﬂi"%@el’e@tﬁd A%ty ew, with the gri pper 4 disposed
at the mddle in the fore and direction. The g tgper Is attached to

alift rrenber 23 9é9prehg¢lerer<bbil31n¢lédaq peretand hﬁt pmer2lextesingiady 9.

The |ift t trol
Fechant smiBg Rk fy GHRRON! dithl A Moo PVERER S dPY Yl Colliod did k00 1 ©
nmechani smventieadsirames 24 eé‘v;emlmglﬂmkudw om ar forwneird ert and 2 reaxveardbl e by
a drum d“iﬁﬂ”%ﬁ”ﬂ?é’rf&é aEHeAb f(r trey W Wl 24nf % &?yotf? is

rotatlng grum orward and tOWI unW|n ur WII’GS 6
si mul t2aneshanyel-shanedopeming dg wmmndumtsmlmm@r mshabemlmw 4odigposserd;

mai nt ai ni @ﬁe thadld § élttMg na3aft ﬁn@cﬁb’ﬂSt antially horizontal positi on
t

Al t hough IS e nent e exanple of winding the wires 6
The gripper 4 is attached to a lift member 23 vertically movable

relative to the upper vehicle body 9. The lift member 23 is supported to be
vertically movable by a lift control mechanism 24 attached to the fore and aft
20  frame 21.

The lift control mechanism 24 has four wires 6 wound around a
rotating drum 26 rotatable by a drum driving motor 25. The lift control
mechanism 24 rotates the rotating drum 26 forward and backward to wind and
unwind the four wires 6 simultaneously, thereby moving the lift member 23 up

25 and down while maintaining the lift member 23 in a substantially horizontal
position.

Although this embodiment shows the example of winding the wires 6
around the rotating drum 26, the lift member 23 may be vertically moved, for
example, by belts wound around the rotating drum 26. Thus, the wires 6 may

30  be replaced with belts. The wires and belts are called flexible elements.

The gripper 4 includes a pair of gripping elements 4a for gripping a
flange 5a of each container 5. The pair of gripping elements 4a are switchable,
with forward and backward rotations of a gripping motor 27, between a
gripping position for gripping the flange 5a by the gripping elements 4a

35 rocking toward each other (solid lines in Fig. 3) and a release position for
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around the rotating drum 26, the lift nenber 23 nmay be vertically noved,
-for exanple, by belts wound around the rotating drum 26. Thus, the wires 6
may 30 be replaced with belts. The wires and belts are called flexible
elenments. The gripper 4 includes a pair of gripping elenments 4a for
gripping a flange 5a of each container 5. The pair of gripping elements 4a

are svm'tcha r d backwar d, rot f a to

27" bet weddtersing Hhe RacBerBt By e, EEBEHE Slehtroth o Toshing s¥ras) BORE <GFY ppi ng
el ements 4thdb(dottdd liged nndBigl Bach ot her (solid Ilnes in Fig. 3) and a

rel ease positiop,for. -6 ele n flan e Ienents
4a rocking avvayri‘fhrecﬁﬁ%et}'h he?dd%{ ﬁla‘}dh Iﬁ‘é@% Qéltﬁ% &W%ﬂ’g? Bt 4 is
attached twvertibsl axikt Thobgh nZB sh@wlne asswivel mbker Rogvelided foersiiicelingxhes .
Though not _shown, a swivel notor is provided for swiveling the 5 gripper

~In BrderIRRST eep tenporarily the containers 5 transported to the
statlons 7, as $howtilerntd-ikpeplter@pptdtilyl thy dhtaihkrs! s tmﬁégﬁ)ree%i frortleg ticl e

storage are.arranged adjacent and at Rhoth side t u ai|l 2. These
article r‘%&%‘i&%ﬂ%g % gh 3‘5& g “’Eaﬁ@ydlflad' feaWCkﬁrb%l%r glc 40P r acks
28 will berdesehhbed aﬂ%@hmaéﬂ@@tvbdth sidberognte fwidei fhil 25 THego dlitikls Each

of the artlcle acks 28 | hlft ble(gqﬂvxﬁgn an extended position (see
Figs. 7 af@cks %%‘Fé@ﬁq{? fBg dhe BYIYfFHe4rai | 2 for receiving a container

5 frpgn and demh\é%frh'éﬂa Packe Uy iIe be Aekibd R HihRREF witlPtefeRhcktBITERON t
vehicl e 35@ ﬂlgg stopped in an article transfer |ocation correspondi ng
t her et o, rgugietract ed position (see Figs. 6 and 8). The extended

position of theEachiofltBe A¢#le 2RKEDSs ShiFtH1€ bBREEN an@MBRHEd HosARN30 of
the article rack 28 is.in an . extendﬁd position, as, described herejnafter.

The r et r aéteedti88sT angr?) grrolestingomaz dhe guiderpihe pr receiting @ cambrmer e

novabl e f FRjxg, ﬁd%hb@ﬁ ?ré b&ﬁt%lﬁé’xclﬂ t8 St gHppbP 45 { Rk 25hEbrR A2hidl3
Thus, %he shifting directfion of the articlé rack 28 corresponds to_the

shi ft19g SV stappse mqénnwa@reetrﬁ%ﬁ% lgeatiomy gorrgspondi@sathergia, eand @n of
the trans Eefrhcﬁéamdéit%é(s%%%gs rtgaﬁa 'skl The b%nd%atﬁoeitfoﬂ 60 kil OfRl On

wi Il hereinafter "be cal Ie fore and direction”, and t

di r ect i on280WaRES #nstaiaayh weom mnéablpaﬂaigwr g0 \p&ﬁh@ atwlogagk 2%iny @tm | | in
the arti cb@idd@lSh&ditibACES | RRcHbIR! Nereldittdl. " ePhd QR ActAL FR8Rion of the

article rack 28 means a state where the movable frame 30 of the article rack 28
20  is in a retracted position. Thus, the shifting direction of the article rack 28
corresponds to the shifting direction of the movable frame 30.

The fore and aft direction of the transport vehicle 3 standing still in the
article transfer location will hereinafter be called simply "the fore and aft
direction", and the direction toward and away from the transport vehicle 3

25  standing still in the article transfer location simply "the direction of access".

The article transfer location is determined as corresponding to each of
the article racks 28. 1In the fore and aft direction, the article rack 28 is formed
to have a width smaller than a distance between the pair of front and rear
vertical frames 22 of the transport vehicle 3. Thus, when the transport

30 vehicle 3 stops in the article transfer location, the article rack 28 is movable
into and out of the space between the pair of front and rear vertical frames 22
of the transport vehicle 3.

The retracted position is set to a side of and adjacent the guide rail 2,

but away from the guide rail 2 in the direction of access, such that the article
35  rack 28, when in the retracted position, will not itself, or the container 5 placed

.7.




The article transfer location is determ ned as corresponding to each of
-the article racks 28. In the fore and aft direction, the article rack 28 is
formed to have a width smaller than a distance between the pair of front
and rear vertical franmes 22 of the transport vehicle 3. Thus, when the
'transport 30 vehicle 3 stops in the article transfer location, the article

rack 28 | m)vable o,and out of th ce, between t r of front and
oo vor t thareeRy wAl A OB oPement P ORS thisbert RIS krivsrtsall ¢ Ton
is set tomox&lmi@torffthecgrﬁﬁbmm the guide rail 2, but away fromthe guide

il 2 i t he dj t h that.th t 35 28. wh
o he otr ot omhe bRl pRSERINs SH0 4 potiston miiediTRg ronnrd 3 gBlte 15"

t hereon wirkil 90dnd a}fwtmalny syRippitg athet Beipheans périhev ehingpert3 vehiclerd i cal
novenent o Il er ext e OSItI nis set to a.posit

e oo notage SHIPE bhe aetitleAnsiondocaram | o SRt e arrbR ek R oper
I4 of t the tg ﬁﬂﬁt@éi’ceﬁ&t&% pbeltlt?on léceheeriﬂeﬂg c&hlﬂd tr?ﬁsfehﬁedab%cb\fjéeﬁ tﬂll'e?mﬂ‘cw
ocati on. e artl e is in nae OSITILon

cont ai ner rg&@iﬁa&i he-g1IpReY 4 docgte ﬁﬁ ResiLion; ecerﬁégﬁ ErP&SHf&lgﬁ. pper
4 LOC?t egth? tidgﬁpbﬂs‘t’él}ﬂ@lé @Qﬁa&ﬁi@ﬂé stlﬂQnUéﬁBQ{rt%éwtrlhhﬁfer%caﬂd}ﬁ transport
veni Ccl e san|n93| | rapsrter oC n (0]

Figs. 5 through®¥, shogy, i, 1rg?,l g t%é% é?%’ |eﬁ‘€£u%r&c %r?&%gg “f@?‘i ﬁg’%{]

i nst a () ed finé B9 1ﬁ§liaﬂ1|eﬂg)1§t}£eece@§n§ SideofP@rsbspontnd hethetdtasdted pRSitidnl, ONn,
and the novable fra 3 orted to_be rmvablg in the di rectlot%n of access

rel ative 2Bdithe mpx erirams 30 suppertpi tebd Favebleo Eh ditegtions AR of

side franpelaeRBebthe $kedatro@atoed in the direction of access. The fixed
frame 29 is sus ended fromthe 15 ceiling thro:ég ieuspeny on pports 31
& mbe

ext endi ng upwar 40¢ rizFad famei%9 & fonmed of Awaie Fpme TREMDSTS 298 si de

frame menpRm$a PR ARbAAGPBNECLES DNe BixBH Wahb BY 1@%u§ﬁéﬂed‘3{98ﬁeﬂfe0r s 32
spaced. from each other in the direction of access. frame connectors 32

i ncl udes geingdhroyghauseansien swomrhs 3&@5&@@1}%@%@7%@1 fffwe thegeair of sigle, i n
the direchiafe ﬁIen%é&%Szﬁga t@rﬁéﬂﬁafrrcﬁ@&@ffan?&m@ﬁ%&lsezgﬁ éﬁ@ﬁﬂéf&nﬁbéﬁeh in

the article transfer |ocation, second frane connect or
i nt er connBE @ Myraliy ef fé:emer@wetorﬁ ﬁztswecelri from pa¢h othezdndke, dlmcémn afhe

eTSEor iR, I8 SHAR Consiibl i SHEYAGHL ke e gl
interconnecting the sides close in the direction of access, to the transport
20 vehicle 3 standing still in the article transfer location, and a second frame
connector 32b interconnecting the sides remote, in the direction of access, from
the transport vehicle 3 standing still in the article transfer location.

Each of the fixed frames 39 of the plurality of article racks 28 is
individually supported as suspended from the ceiling, which allows each article

25 rack 28 to be attached or detached. The article racks 28 may be added or
deducted with ease.

The movable frame 30 includes a pair of right and left support arms 33
formed in a shape to extend in the direction of access, and connecting frames
34 spaced from each other in the direction of access and interconnecting the

30  pair of right and left support arms 33.

The connecting frames 34 support a plurality of positioning pins 35
projecting therefrom for engaging engageable portions formed in the bottom of
each container 5. The connecting frames 34 support the container 5 as
positioned by the positioning pins 35. The connecting frames 34 have an

35 upstanding wall portion 36 extending toward the transport vehicle 3 standing
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I-ndi.vi dual |y supported as suspended fromthe ceiling, which allows each
-article 25 rack 28 to be attached or detached. The article racks 28 may be
added or deducted with ease. The novable frane 30 includes a pair of right
‘and left support arns 33 fornmed in a shape to extend in the direction of
access, and connecting frames 34 spaced fromeach other in the direction

of access erco ct| he 30 ir of .ri S ort arns

33, 2he: cohilbin fidARian Betasit donsviod i hhrardr , e iatandiobralt Brods

pr 0j ect i n@a dwzves It@mzsftelrct mtg;@mm ﬁn@ag@abémep@rﬁolmd tﬁl@LﬂﬂEﬂsﬂdit tvbRidd®t t om
each cont ai,ner ctin 2Es 34 support the container 5 as

p05|t|one53%§' égl Rﬁﬂ ﬁngtﬁén qﬁ& %%%nnecting franes 34 have an 35

upst andi ng vval I 'm@r buppord bamns emiuﬁgldd@wwvdeﬂ berﬁlmmsamr bxde@ldiwg ein3the

st andi ?1|II in the artigle tra sfer rd,. The

and
upst andi néhWéf onfAccRss, Ifgrug 1P€§t313k’ ?1’6 ‘Fﬁw%lfda{\lagl thmendsher 5
toward t heftthankmadrt pyehdr 33a3re'iﬁa1@dfmg1 ghel frahBpéitevatiibleC B ahdanpper

| ocation. The support ar ncl.ude | o orti.ons 33a extendjng.l.n the

5 directi @ﬁrfd?n%%%@ﬁtem gﬂ%@éreﬁHPPm@r%‘BQ%ﬁé% éﬁe.weapﬁﬂéisagff R t he

ends of ﬁﬁ@rhmﬂegtemmoggggma renote fromthe transport vehicle 3, and
om t.he upper

upper portions 33&@ ><Jéend| ng in the direction of access f
ends of the in 5 ave PTONSATE3ROTIAL IH?’aI agra SAtaigteygatid in,
and ar@ anmﬁdmlaugrofaﬂse lo?v&bﬂ ﬁdl@iohléUBS@bh& iffernid®@aleOp@itioRrdgHoasthla and

i nternedi ate portion of the ort ar 33. These bores contribute
to IlghteﬁPHBg]@far%g%up hete bateg cantriue todightening fiihe sHAPPEFITIA%IBBor t

arns 33 are i Nt PheqRRLeE @@h@%dommu@?r& h@nfo83 ass hﬂ@r&dxﬁf&ﬁe@ﬂobaﬁlyal so
by ‘a pl ur y of coupling franes coupling franmes 37 includé a

first cou V. @CPFaﬂ@I@EFaMﬂSé’r"cb%@]ép .ba{ga phwalifyet onpdma famesddr gt i ons
33a of thgouplahs fensed 8f lneiﬂcﬂ?é)ﬁrﬂrsﬁrcﬂﬁpﬁﬁg FoARS 875 1RTErESEhectind 3RU I ds

tanding still he article transfer | ocation, a second

h 3
\égu:oﬂi g Pi? el ogvm naytieps &ﬁﬁé&’tthﬁ giahteandhledt serport armerid3 mmotedows thene
ri ght andtlla‘%fsbofﬁJQQchle & gﬁarﬁﬁn afiel] ant ﬂier Qrﬁ@lépfﬂa@@férr Rﬁﬁtﬁﬁc a second

i nt erconnect i ng légg OI’tIOﬂS 33c of the rg ht and support ar ne
33. 20 A &Y enggﬁnad%e hﬁ?ﬁrgmlwtm theointaugediste popions Bag Otf ke gighibl e

fr ane 30 hfd hefSido?b hEmb B, g ddh tBEd HuinAReERS 376 iffekdhreBtihBGHb! Xed
upper portions 33c of the right and left support arms 33.

20 A slide guide mechanism 38 is provided for supporting the movable
frame 30 to be shiftable in the direction of access relative to the fixed frame 29
between the retracted position (see Figs. 6 and 8) and extended position (Figs.
7 and 9).

The slide guide mechanism 38 includes rails 47 formed on the fixed

25 frame 29, and a plurality of guide rollers 48 arranged on the support arms 35.
The rails 47 are formed on the pair of side frame members 29a. The guide

‘rollers 48 are arranged on the upper portions 35c¢ of the support arms 35.
With the rails 47 supporting and guiding the guide rollers 48, the slide guide
mechanism 46 supports the movable frame 30 to be slidable relative to the

30 fixed frame 29 between the retracted position and extended position.

The slide guide mechanism 38 includes fixed guides 39 formed on the
fixed frame 29 to correspond to the retracted position of the article rack 28, and
movable guides 40 arranged on the movable frame 30 to be guided by the fixed
guides 39 to move in the shifting direction. The movable frame 30 is

35 supported and guided by the movable guides 40 to be shiftable in the shifting

-9-
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bet ween the retracted position (see Figs. 6 and 8) and extended position
-(Figs. 7 and 9). The slide guide nmechanism 38 includes rails 47 fornmed on
the fixed 25 frame 29, and a plurality of guide rollers 48 arranged on the
Support arns 35. The rails 47 are forned on the pair of side frane nenbers
‘29a. The guide rollers 48 are arranged on the upper portions 35c of the

support ar 47 supporting and gui di ng the guide
rollers 48ﬁgééi94ﬂ$QE§ anlsn146 supports the movable frame 30 to
be slidable rel &’thevﬁxéd)ghid%s Mé foetheldr direhe Pahesiasht hhe 16R @€ FiRdne
position and The slide U|de chani sm 38 inclu es fixed

te osl {.1 an.
gui des 39 I’F%‘Pﬁéﬁs %gat kesPegtiy @ﬁaﬁ?é'reﬁ@of‘é RSP éged'ﬁarchera Rasitiony gkt
posi tion efrticheradk I28| em@cﬁxé@gum 3%\@%& g;wbtegufbgbw E@&H@dslﬁﬂlﬁé‘e

novabl g fr rre30t e ui ded X uides 39 to rmvelnt
sh:/ftlﬁg g 8§ofrén¥er§§e tsieiﬁ%o%s s dippuangad sadtha @%Eﬁ/ t he

novabl e glﬁ'zﬁﬁé ﬂ@ tbObéJq«oﬁdtabreaabsut fho‘irft%n%ﬂ' hkédg The9 gﬁla@%u@fs afl hRe
article rack Theflx gui.des 39 are fornmed o he pair of right and

8.
left side 2ftached thamov ld? SYPREYHRG rﬁgam%ézceém@agﬁa.th@ fovp apd aft
retracted dﬂ%tibh%t%eh mﬁe paixt ofGHEhT A6k 1@@ suﬁﬁ@rtfarmsdsz?u' PHe og%hé lgaaﬂa,r t, to

be novable jn the shifting .5 direction of novab] , gu
rol l ers 4toleysshbate arrangedndyapaced frommachpther b tho dineative of BGFES, s

hori zpmt akagi &t og;h% iUbAGs, " Bl tRE Sfofld AIE af@fdliﬁeeﬁ@ﬁ b? tRe"RWIAbR mgui&ée

supporting frane xtending in the fore and aft direction betwden the
pair of rPEAPOEHRE frame d%4pport arms 33. Two of the guide rollers 41 are

arranged, as SpEREUnbvAHIE egﬁﬁ@e&&bq{a\ﬂe”a hvé E@c%{dn%n far@%?ﬁh’edgﬁ& %—Q each

of opp03|te ends, in the fore an aft direction, e novabl e
suppor t i n§aviekie eagde sHEDpERD feanya| %f%»s Hle rmq‘ealde cgjhd@S( 49eard enrangedar e

attac hed H%htt h&d l%vﬁﬁldem%&'&% lg@lﬁﬁ\{/cvgérlgﬂle%é ﬁggn‘kﬁe Jhea IFE?XPLtﬁlge&fUrpes 40

are anged ht ’and gui e rollers
8

fore Hhd aft di Thusi the mogakieguid e reppovtang drajue di2 kappler gide falkere 442 has

h d | o4
;u?dgwr of?ggsﬁggébn%ﬂﬁgg{lh@o{y@l xecfm'Ih es gg\ﬁlfﬁ %ﬁﬁgh ﬂ@?ﬁﬁ&% ély\:]%(g:lY]&%n of
t he novabthe ﬁia@deggmleStiﬁ% in rlﬁmab]lllé'tlggl dizsctign Hf thepwavhbler éiaaune 3, tthet he
fixed gui dgg B8R LRidebecs iid MoRablFfdaaibas @k A& E&%Q | {f @l{reesﬁ&tmg

direction of the movable frame 30.

20 As shown in Fig. 10, the third coupling frame 37c interconnecting the
upper portions 33c of the right and left support arms 33 has concave sliders 45
opening downward and slidably supported and guided by the convex movable
guides 40. Since the movable guides 40 are provided in the right and left pair,
the sliders 45 also are provided in the right and left pair. In stead of such a

25  structure, the movable guides 40 may be shaped concave, and the sliders 45
shaped convex to correspond thereto.

With the sliders 45 slidable relative to the movable guides 40, the right
and left support arms 33 are supported and guided by the movable guides 40 to
be shiftable in the shifting direction of the movable frame 30. The movable

30 frame 30 is supported and guided by the movable guides 40 to be shiftable in
the shifting direction.

The movable guide supporting frame 42 has a first extended position
side stopper 43 for restricting movement of the slider 45 toward the extended
position relative to the movable guides 40, and a first retracted position side

35 stopper 44 for restricting movement of the slider 45 toward the retracted
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20 As shown in Fig. 10, the third coupling framne 37c interconnecting the
-upper portions 33c of the right and |left support arms 33 has concave
sliders 45 opening downward and slidably supported and gui ded by the
convex novabl e guides 40. Since the novabl e guides 40 are provided in the
right and left pair, the sliders 45 also are provided in the right and

left pair. In.stead of such a 25 ructure, the novabl e guyi des 40 nay_be
shaped corﬂfﬁ’lté?nd'ﬁgatﬁf’e tQ| thgemova fe §H&%‘éd4eon the qt P¥ Lei%d?hlehéhlééo.
Wth the sougdihg Aansd i3Rbhasr #habitdRde® PRetidRVERE ecdithelepofont 6 fol-ght

and left support arns_ 33 are supported and gui ded by the novabl e guides 40
to be shi®PiEpftLng the ﬁésts?ﬁtfa’fla‘%fgpewﬁwfflgﬁ BAPRORASrPAA Eomagied BBItTh o

movabl e 3Qsidlé ab®ta3P ﬂoStiéﬂpﬂofoﬁ'%n%&ixggl{itﬂ@(ﬁrgb’réﬁﬁcﬂ%ﬁ 8o\ diestpPet 0 be
shifta Ie4 the shifting direction. The novabl e gui de supporting Tranme 42

has a First*extended position side stopper 43 for restricting novenent of

the slider 45 tquas fxéderaié @0REs SO bRni8H Posusort RidStoPPYALEE Hi des
40, and a fi rst_retractgtgr,posmlon side 35 stopper 44 for_resirict |ar]:)ge
movenent SPNEAEINg a pajr afrightand lefl sontacted pertions 60 fusmed om the mavapde t o

the movablyigsi dgfotfingOfde 80N6S f28Rdt Lhevdllbad ofc P! dGabalRidc has

an extended positign si contact portion 46 for contacting t

extended FYBPPFERE drajae dedoprardahe exiended posidionerelpiae to she fixedeguides act
porti pp 439 ahdcRebRE %ﬁﬁcéefagpésﬁﬁéﬁ S %tgagbefh B2 %t é&ﬁagﬂggg b gggf}fcfané 44.

The fixed frame 29 has second extende I'tion side st or
cont act i ndeft pemtactsd rpaykiongn§0| éet revmichcmwyepenti ofstle0 movalld gnidane

movable  QuprtiipROihé 09 (AR e tkerdct hhEtioTNHIEN 1£ihd BReARARLE

gui de supporting frane 42 towar he exte position re
fixed gui @9 10 39, and second retracted position side stoppers 62 for

contacting the myghty@nfhan &bl ﬁ%ﬁcﬁeﬁé&géﬁ%éﬂeﬂgateﬁ%n&gﬁ g@{)éé}%d BgTEnt

of the_novabl e _guide supporting towar ( et ed position
rel ati®e movalhde in ieeidiyertien of accesFihetwesma HrozimeatzopisitibudBigsah aoped)at ed

o STt SSAMERHE gt viRAD G, LI L A0SR Kpabgheen 2
st andi ng endld remotetrwsation (Figst ¥ andfPravwaye foothe tradsporterebieeSosi t i on
(Figs. 7 and 9)1audyetdt8Heidifehl @é‘ﬁBQ%tlo}{ERhﬁhFau%r intermediate part thereof
pivotally connected to a base 49 provided on an upper part of one of the side
20 frame members 29a, to be rockable about a first pivot axis P1 extending
through the position of connection. The operated element 48 includes a first
operated portion 48a extending from the first pivot axis P1 toward the
transport vehicle 3, when in the proximate position, and a second operated
portion 48b extending from the first pivot axis P1 away from the transport
25  vehicle 3, which portions 48a and 48b are formed integral together, with a level
difference therebetween.
By rocking about the first pivot axis P1, the operated element 48
switches between the proximate position and remote position. In the
proximate position (Figs. 6 and 8), the first operated portion 48a acting as a
30 forward portion assumes a position closer than the first pivot axis P1 to the
transport vehicle 3 standing still in the article transfer location. The first
operated portion 48a of operated element 48 has a groove 50 formed therein to
extend in a direction crossing the direction of access toward the first pivot axis
P1 when the operated element 48 is located in the proximate position. The

35  groove 50 is shaped to have an open forward end opposed to the transport
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The operated el enment 48 has a longitudinally internedi ate part thereof
‘pivotally connected to a base 49 provided on an upper part of one of the
side 20 frane nenbers 29a, to be rockable about a first pivot axis Pl
extendi ng through the position of connection. The operated el ement 48
includes a first operated portion 48a extendi ng fromthe first pivot axis

P1 toward the, tyansgort veghicle 3 ' oxmate position, and a
second ope‘Feg’rl(ela g%&Pﬁ?%S‘ﬂﬁﬁn@&?@ﬁHF#}rﬁ%ﬁrﬁ nrst pi vot axis Pl away
fromthe transpay thrﬂEageEInhcfdhenﬁsmV\bl ab pﬂfmdlédlfoﬂgmlah@ ﬂﬁheﬁfe@lt{(@ﬂ IﬂH@'b t
I nt egral eth ev rence rebet I ng, abou
t he ?i rst Q&%\%‘i e§n‘|31 ‘gpté’rag SfE Wgﬁheg‘ﬁ}t/}
pr oxi mat ehqqxeﬁaﬁeIdOéieﬁmﬂltUHBIm Bcptsl iridgfe pi‘(ﬁklhﬂﬁe p@éﬁigiﬂlf&isesmd fih (Ft'lgé F(B gs. 6
and 8) - t t oper ortjon 48a acti as a or.war rtion
assurrze adﬂia%gt ?}ben @Z’i‘? %Eéﬁ%?l Whis ora glgei retragted1PitioRe %%Elb%rt
vehicl e 3 @temsédru;e@bnt l48|1mdcaee<iam tK‘el @Iﬁét@qﬁi‘sﬁﬁoﬂ Qo inMPiRysf 7a8id 9,
operated ?lrtlo 41 8 ted nt 48 has a. groove 50 forned t her ei n

exteng £ moyah ?g‘"& % df qx&t gxterded deskiothccess toward the first
pl V_ot ‘axis Pl W@l@nhﬁ]a@g@gﬁcﬁhﬁfbn@%gn?ﬁl%&e% A Soélﬁﬁgtlﬁgg 52 E%\ﬁnggﬂé'éfgis gd o
osition r i s o hav open forward, end q
'Ito he t ransﬁg‘rs?a <§ t Itga:seétveﬁg ithg @PV?ﬁe?Fﬁmﬁe?Oa‘Pﬂ the %rt!ql‘éﬁg‘fl‘EE
| ocati@n. shd tww@emﬁ@d bS] diiel) BFiO¥EdB checkdd) b rtﬁe”@é’s%”@@taﬂd d he

at of the novable frane 30. when t he

operated el enent 4
oBer at ed é:pgm{ngagmisg?r §enRdIngan Hatesmesdinkg EO%B‘QPtqf(ﬂile roskmgolinkia? Fi gs.

6 5 and 8anidhg di@t‘é@télrﬁl bf B séDnldSo dﬂ&%@é@%okﬁoﬁ higar 6t 55 BRIhEA©LAg, When
the operﬁéld el.ene 48 i s located in the renote ﬁOSItIOI’l as shown In

Fi gs. egrocktlﬂg kap? dsf oparatiyelsi sopgeeteddta ihe repesatash edemewnisidS on.
The |i nkagRrdtReheny ééﬂx%k:tix&ﬁhﬂﬁ% aarfdogkfd&ablen&?&?t A¥bdMH p%tgﬁg 5 podi St a'

end) er eqf, eg e nova rane he article r
and the ofueh gnﬁ)ﬁd‘,@ilﬁﬁﬁl@&@?sﬁﬁ%ﬂ%lth? shiffingdtizestion qfwbemgélmckand a

connect i nggl | ThoShifPRHRELLE Srtle! CHIBRLARECRAS tht QfbiRt: difioheaideng: || Nk

52 and a distal end of the second operated port operate el enent

48. The FoRKigh andiritsunpertpams3svzas an elamgate greayetiefospmedaheteisl tonent
48t hr ougfyviehgs Ceeﬁ@ﬁghgéw Jorfibn SteABthd $n 'tRGKARL %ﬂdg% dg’rte%ﬁsﬂ“dm&evot

axi s P2 15 which defines a“connectl nﬂ position, 1n I'ng direction
of the arreckieg lind52 has an engaging roller 54 attached to a distal end thereof and

20 engaging the elongate groove 55.

' The transport vehicle 3 includes a shift control device S for shifting the
movable frame 30 of the article rack 28 between the retracted position and
extended position.

The shift control device S has a base 56 fixed to the transport vehicle 3

25 and elongated in the direction of access, an elongate control member 57
movable in the direction of access relative to the base 56, and an engaging
roller 58 acting as a control element attached to a lower surface at a forward
end of the control member 57. The shift control device S has an actuator, not
shown, operable to project and retract the control member 57 relative to the

30  base 56, thereby carrying out a projecting operation and a retracting operation
to move the engaging and controlling roller 58 in the direction of éccess.

The transport vehicle 3 includes such shift control device S for acting
on the article racks 28 arranged on the right-hand side in the direction of
movement of the transport vehicle 3, and a further shift control device S for

35  acting on the article racks 28 arranged on the left-hand side.
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28. .The third coupling frame 37c interconnecting the upper portions 33c of
‘the right and left support arns 33 has an el ongate groove 55 formed therein
to serve as an engaged portion extending in the fore and aft direction.
‘The rocking link 52 has an engaging roller 54 attached to a distal end
t hereof and 20 engaging the el ongate groove 55. The transport vehicle 3
i ncl udes a shif ont rol. devi,ce | the,. novable fra 30,0of the
article rack ZS%tW?%gnﬂectopgwﬁﬂgﬁ@ #%ﬂaﬁﬁudlagﬁtgﬁﬁ%rd"e maat‘?%ﬁo The
shi ft contaroémdBet dmxSthasvﬂthaﬁ‘ethEEgrbowedOtoﬁf thba)ﬁelratéibélretnetﬁhﬁl&im tBe 25
and el on ed | e.directi ccess, ongagt.e contr
novabl e |g Of%gnglq[gé}t"fe&ﬁlo& § ?eqnﬁ% f'gﬁ‘?rhg B§§@g§§eggﬁd”§(ﬁ T agl ng
rol | er 58 diséngugeablea femmnt thé ghmvenﬁOabf atheedpbpatadl ehanesturdaahratgla

er 57. The shift control device S has an

f or war end of the gont.rol .manf)
act uat Br, FEYCIERththe %’ﬁ?%tﬂ)‘f% ?CEPGj ect and retract the control nember 57
rel ati ve to theTh@ élﬁﬁuecdiﬁrolt cﬂn@i&bﬁ 1@&foh¥tﬁmgtddlth@pnébjpﬁﬂl tyie apdr gidtpn and

a retracti.n eratji.on to nove.,the engagin ontr rol |l 8in
Fhe al ¢ oc RO BFoRHRE opb RISy ik SRR e SNSo i irdlet Sde ReaskAripto
control devigagefehorwight {Heggravvet b@ tar puisH €hé &Sﬁ@iaé’e&l alenaéireds Ao ehe
right-hand side in the di r%ﬁtlon of rmvemenh the transport vehicle 3,
and a fur HEFINL3ferROSIEOR £ the agmoge Bogigion, g5 dE‘tqhﬁgr%WW% perator: thgpks 28

arrang@d emghpimgd Afllerhs®ds &éﬁﬁned 33 e ceneadi withathk sRidlved( ke @ullother 58
has a di aneter, gorres on% 8 or smaller, than the width of the gropve 50
of the opOPSTAGdIemeRt W¥strpp £l remgiepasitions o the RERIBIte PRgEIOND,

engagi ng théledifte?&hb SngA I&Mf(sml%}%ag@dm&ﬂ@%@b@vé s@m the groove 50
of ~t he oper at edx‘ﬁllerrent thrg@g ngverrent in the d| rection of access.
The shift contr %F]P%éh‘iﬁl‘?@n &eﬁ’iﬁ.@t dueyRs HhesRpeated olemmentidh famx . in

the proj eghé NBrERMYadS | ?Gsﬂ:ibﬂe t6NERYI AnHRd poSftidiP! Withd thel kRbasigl Spved
into ngagene t Wltﬂ ve 50 tq push the operated el enent 48 from
t he ]p’?oxic%‘ir@ B ireHen %mh er@ﬁ@@@tlaﬁsqnewaﬁonaﬁhel oparpted element f$

oper at i onjodali&d ﬂ@tl@é‘ﬁ@ﬁbﬂgpéﬁhbﬁrwﬁﬁrés%ltrﬂ ﬁie“&(hdlé‘ r88029 SABRLJ thidhghhe
operated el enent 49 fromthe renote position to the

50 1
8: SQYﬁat et b%?&mga% m%ham%me‘}]e@r therextpadedi gasgitieg. r dThuss thyarticlgiraeh @8ged
fromthe g goaRdFPom\WheTetARt&NhbLitiOANHHAL LM IR PORYES WRnOR HHifd

el ement 48 from
control device S moves the operated element 48 from the remote position to the

20 proximate position with the engaging and controlling roller 58 in the retracting
operation, the operated element 48 located in the proximate position results in
the article rack 28 shifted through the linkage mechanism 51 to the retracted
position. Thus, the article rack 28 is shifted from the extended position to the
retracted position.

25 Movements taking place when the article rack 28 is shifted between the
retracted position and extended position will be described.

When the operated element 48 is located in the proximate position as
shown in Figs. 6 and 8, the opening of the groove 50 opens in the direction of
access. The control device S executes the projecting operation to move the

30  engaging and controlling roller 58 in the direction of access to project from the

| transport vehicle 3, and through the opening of the groove 50 into the groove
50 to engage the latter. As the engaging and controlling roller 58 engaging
the groove 50 is further moved in the direction of access to project from the
transport vehicle 3, the engaging roller 58, while pressing a side wall of the
35  groove 50, moves through the groove 50 to push the operated element 48 from
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t-he .proxi mate position to the renote position with the engaging and 15
controlling roller 58 in the projecting operation, the operated el enent 48
located in the renpte position will result in the article rack 28 shifted
~through the linkage nmechanism 51 to the extended position. Thus, the
article rack 28 is shifted fromthe retracted position to the extended

osi tion. e g ift...control device S.nmpves,t operat e | ement,, 48
1I‘Orom t he rt\éy(l’ eog%%&{]#)g%lt%ogl ?‘%’@BEOT B}O(%?(ipr?ﬁ{téorbosé? chlﬁ etr#e[dﬁ%l%&e g%%g and
control | i ngpckolftoen the proxirhate positioni togtheapaiatei mositibhethepeockingl limkeh2nt d48
| ocat ed i . ' . I tion sults;in 4t rtigle rack 28 shi.fte
i ougn t HSURY P LK LITRE R R Rdo BB iRl Phele LB BleodcBEE pibt ik
articl e rakwile theshigagig folben 5hef tha mreltag hakidd poshes 4 kide wali ﬁﬁc]heg _

ositign. 25 venent s Kin l,ace when,the. artigle rack, 28 |s ifLe
Potveeh i KSRt REEPS b YEnHtgP e SR BaGeRht P e aRfifte ok ThEG.
When t he apekimigeaf thleamekinglBnk 52 pnﬁteedlﬂeﬁhﬁhbc@[pﬁdxgrﬁrtaeneﬁegdé towardshe spown
in Figs. 6_and the o i ng_of. th opve 50 ens in t irecti.on o
hocose. TR nieGal B EhE8eGute Atk 30 Bous 1BF sy Al e HOBE TR 1 he
30 engagi g thadi}mdrguidrb]d; Blﬁg:owrﬂagle@gtéﬁddmﬁositibﬁaiﬂth@ a;r]fcich;:fee:&szs,cazm 8] ect
fromthe transport ,vehicl.e,3, and,throu t he .opening of t raove
into the d?%‘(ﬁ/gge gb‘D’Mo”éﬁ&ﬁ&eW‘?‘%”F ST ggﬁ@??wéé@ﬂ i%vﬁﬂg g‘b‘ﬁ@? o‘ijsi ng
rol | et058 tewgadithg extéﬂﬂeﬁrmmozﬁ of thse émc%@ E?Ckrggﬁdlhéreby bﬁifﬁhg&hte:afiﬂicIB;B
access to project fromt transport vehicle 3, the engaging roller ,
whil e pre§5F’ﬁZ§§°§L88%‘ﬁdo?° ﬂ%‘g‘)’sS groove 50, moves through the groove 50
to.push the opefThtafdordaornbf ¢k mboable-ghiddéd 20 pelxivEadoehe Faickdi @idéH3dhe
remnot e position. As the o rat.&gi el nt 48 rocks rcim,the r oxi mag}eﬂ

posi tion @Sdtq%@ W%Yﬁf’fl%ntp%@' i 13ROt 3 ﬁe&&%ﬂwwtwm@' re ?‘H(YR%OF}FP?Wé(a fting
di rect i on gafiddshs0, awilli Isd &e@@ﬂi@d&&rﬂ{b‘wt the second pivot axis P2 while the

engagy roller 54 of the_ rocking |ink 52 pushes a. side Il of the 5
el gngja g gr ooveA§E§hPW\Ha‘P§F ¥ lie%’?’éﬁc?ga aﬁ%‘%ﬂ‘ia@ﬁ Q(?flstslﬁﬁaféﬁgpéh%r?téékteﬂ& The
rocki ng obpokitRn, @E&ichddd tdllerd 2 1M IRBatedOr Firh6teCHoRIdRUnf tha B rettiont étar d

the extended pqgsjtion_of the article rack 28, to nove the novabl e, gui des
40 rel at | 96°sp O the ﬁP‘PQé:’dué;‘Eﬁ gesa ﬂ%mﬁ?wt%a@kogﬁe%h%&mpt%ﬁ»pr&or{%e

article ragkhd%oreadid afPdReétion F §hé ndfVAblebhiRUPAP! LARTRE tAde @lcakitste tO
t he novabl e gui ges 40 10.toward the extended position of the article rack
e

28, t her ebStrarfiefli RAFitIOMSich slapper Hpautagsttheteirasted pestiozosiie centact
20 portion 47, and the second retracted position side stoppers 62 contact the
contacted portions 60. This restricts movement of the movable guides 40
relative to the fixed guides 39 toward the extended position, and movement,
relative to the movable guides 40 toward the extended position, of the third

coupling frame 37c¢ interconnecting the right and left support arms 33.

25 When the third coupling frame 37c is pressed by rocking of the rocking
link 52 toward the extended position of the article rack 28, the sliders 45 slide
along the movable guides 40 toward the proximate position in the direction of
access. As shown in Fig. 12, the first extended position side stopper 43
contacts the extended position side contact portion 46 to restrict movement of

30 the third coupling frame 37c relative to the movable guides 40 toward the
extended position. Thereafter the third coupling frame 37¢ and movable
guides 40 move together, with the guide rollers 41 supported and guided by the
fixed guides 39, whereby the third coupling frame 37c continues moving
toward the extended position. In this way, the movable guides 40 move

35  relative to the fixed guides 39 toward the extended position in the shifting
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The .novenent of the novabl e 'guides 40 relative to the fixed guides 39, and
“the novenent of the right and left support arns 33 relative to the novable
gui des 40, will be described further. 15 As shown in Fig. 11, when the
~article rack 28 is located in the retracted position, the guide rollers 41
are located on renote portions in the direction of access of the fixed

gui des 39, h liders 45 arg, | 0 ed on.re ortiogns ig,the fore

and aft dldrlgégzg 1|01(-I)1n§fo G ﬁﬁtl‘ﬁﬁ\fgﬁ?eﬁg l?ingigéh%&gﬂhanﬁtegt EPH%?R'[?-F&D% E-F}Stpove

retracted rphasmtel tonths dmvabbpgmided40cimmtaadt1$1etdx¢emﬁd posicidnniastiHel shifténgle

cont act 20 cond retragt siti.o S 62

contact t h Htog f‘&&rgl&fet 0. “FHiedUrH r?%ggo‘m}\}&%ﬁt Tg’faﬁ?@%ﬁi‘%abl e

gui des 40 raclk|28t nsvproyelztédhé'rdm%hd retitadesd §6si1tmwatdithdﬁext§>nﬂﬁd(iﬁx§1tm§| tAon,

and noye t relati etoth vabl.e quides 40 t rd the exten

poSi t i §nm%§ S fime. tﬁ\ }érStc%tﬁ Rosiffien %’i%:e isﬁﬁpé)reéoﬁge??%és ttﬁ% extepieding

| ef t suppqxomtmdaaon%ty)betnoﬁ l46 ahd the sectpid dxgehd@dPpositioni ﬁdepsifbpp@fb by
52

rocki ng of..the ro K e ext ended positi n of the ,article
ook 58, 81 bERAE hE horth tid Por i Shhebhatabice v HOeTh o RareEhE
pr oxi nat e guoddst 40 rrelettnteh@o dhe eﬁbtdd)guﬂfes 3¢ eeward Abeshawndéd Bbﬂlonl%,nd he

first extended S e st e ontacts the exten dpSIt
si de cont &Y ;%43]} %t# r@é‘?ﬁ?‘gté telativgdor the mova ec% frarre

37c rEDat |tmai<bthé1exﬂmviaalp©sgmlﬁes 40 toward the extended p03|t|on
Thereafter the fra 37c _and novapl e . gui des .40 np

rd cou | n
together, with m@%m%& ?%wﬁ eXREYbeE Ehe éﬁﬁaﬁﬂpgéﬁ’eﬁ%n?%em i theg
gﬁ: des 39op§\flﬁédﬂé¥embﬁt Iuall?@htéauﬁlthwefxfowq)ogzilfoxp@@tshw%%nnpi\glsng axfdoslwa{ d
tthe exten osi.tion n S e nopvabl e g S nove rel ative
Lot e £1KBtieRgrEBg sl ¢auarlinge s bTHLLP AR Fe Vi T3 e EviroeRide 5. 14
--------- while engaging tHer@66veB0Of Th %r@btghﬁé 8nd %ﬁtx%@hné@gllélh% rm&%ts and
| ef t po. Lﬂn@SS m)ve5>0n Lalplvetot e(govaﬁ des 40tovvard he
ext ended b%"squtg 6 grooxe Ahwitle Ryesspget 1dsnwa eagriopm &0y gtpuﬂathe
Consequenbhdratéd efdiAvht 4B frbfl- thb3rerhHtR $Editi6h o th@%‘ro%ﬁnh& ?mtﬁﬁt edgf rom
the retracted p03|t|§]g to the extended £03|t| on. the first

ext ended PRioPeEHed; alemand,Ad rrogls daomathe r@ﬁ@t@mwa@@ topﬂ!ﬁ ProRmatee

cont act pgééltlaﬁ A roelihg N8k F2HRRRs ﬁﬁlﬁ‘@ﬂ?ﬂtﬁ?%ﬁéa%nw%e al-Qeeghek 281
contact the contacted portions 60, to restrict novenent of the_ novable

gui des 40ap@utathe secppd ot axis P4whiledhseneggnairalley @pﬁﬂmcgw lipkn, and
20 52 pushes a side wall of the elongate groove 55 toward the retracted position of

the article rack 28. The rocking of the rocking link 52 pushes the third

coupling frame 37c toward the retracted position of the article rack 28, to move

the movable guides 40 relative to the fixed guides 39 toward the retracted

position of the article rack 28, and move the right and left support arms 33

25 relative to the movable guides 40 toward the retracted position of the article

rack 28, thereby shifting the article rack 28 to the retracted position. When

the operated element 48 is located in the proximate position as shown in Figs.

6 and 8, the opening of the groove 50 opens in the direction of access. Thus,

the engaging and controlling roller 58 moving toward the transport vehicle 3

30 will become disengaged from the groove 50 and retract to the transport vehicle
3.

Movement of the movable guides 40 relative to the fixed guides 39 and

movement of the right and left support arms 33 relative to the movable guides

40 taking place when shifting the article rack 28 from the extended position to

35 the retracted position, are the reverse of the movements taking place when
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novenent of the third coupling frame 37c relative to the novabl e gui des 40
10 toward the extended position. Wien the control device S executes the
retracting operation, with the operated elenent 48 located in the renote
~position as shown in Figs. 7 and 9, the engaging and controlling roller 58
will nove toward the transport vehicle 3 while engaging the groove 50. The

' | | 58 5t hrquah. the gr.oowe.50 while
sk G e Cu TR R S P
from the reevbwdl potbe descrilied.he proxi mate position. As the operated
ookt ng | nk 52 TH5cRERIROR ek e, BRatisERet Erbief <PRUCIF fof Sopliofiag' "°
about t he opecaiich pf viod timtispoft2vathiclee3 t hBasedyagicommahde frond acdugddreising ki ng
link 20 52 i d |1 of.th I t . 55 t r.d, t he
ot r acted BOMERO Ry CoErS gpe i P SRR A IR Rrmpar? YR dBilony 11
52 pushes diebection informatiph firogn Vasives 3énsdevandideden e trahepontashides, of
Ui des. 30 PeVAFIaERoPBIdTY oIS IRETGACBY of HEC drenarat aiielsgs. Lfiindove
t he right operhtied of ieppappernd Bpeddtidh ofehatgripping nidter 20y ahll @ peratias of0

toward the, retracted si.tign of the article rack 28, thereby shifting the
article ri%%séﬁ@‘irﬂgg?‘@%gct ed position. Wien the operated el ement 48 is

I ]gcathHDI in theBW0 leodd, médre mﬁiﬁlgpmms_@b@v?sing Eﬂ'og@uTtﬁﬁ gilvdsﬁa tensppENI ngd
otegroove opens,.in the direction o cess. .Thus,, . t enga ng an
cont 1ol 11 ot PREEng aridapsnert gteming rad ESRnaten cetions Za e tHioc ome
ﬁl/ib Sengageg%dxiagnytdf%tﬁi@wg %@d Qﬂi@trﬁ@(}iﬁ?_@ﬁl @I?rhfigntt]p _&Bélg@’dr_t \gedm Biéﬁlergi

venen va e ] de r al.l ve (0] e | Xe ul, aes
movenent SO fge § %{ngaﬁ%%w&r? t%%b%ﬁ@%‘ﬂaﬁﬂen@éaﬁlw T the CRFIRSRCORvaMTe
gui des  4QoktablsheRhEl6R offRe titispbit e HibR Rtd tédetrd HekcodBaie@D frbf #het ended

position to 35 the retracted position, are the reverse of the novements
t aki rﬂg5° pl SEFtgeftations o il d6lEvam ghen ontaraes Scfo Bhe flosHmakin, SaHRE: bd

position Thetdmtelednshed cBRpitePPer nNgrekhbwiOlandehaes Bak@®dre BhEh as
transport icle 3 jncludes a carriage controller for_controllin
oper at | onci%e[? , HEBCMOEIeS G coRpm BpisaBoNpEEERS, nkh Aagrt B s iﬂﬁograslag)efqri si ng
S5 conput epetfiAhik@id flrtRR8 dREEAPe@in thR Petificgtidht i ¢l e transport
facility, and on_detection information fromyvarious sensors provided on the
transport vehi cV&en receiving the container 5 from the starting station 7, Phe carriage:
20  controller first controls movement of the transport vehicle 3 to stop the
transport vehicle 3 in a stopping position corresponding to the starting station
7. Next, with the transport vehicle 3 standing still in the stopping position
corresponding to the starting station 7, the carriage controller performs lift
control of the gripper 4 to lower the gripper 4 from the upper position to the
25 lower position. When the gripper 4 is located in the lower position, the
carriage controller operates the gripping motor 27 to switch the pair of
gripping elements 4a to the gripping position, whereby the gripping elements
4a grip the flange 5a of the container 5. The container 5 is received in this
way. Subsequently, the carriage controller performs lift control of the gripper
30 4 to raise the gripper 4 from the lower position to the upper position. Then,
the carriage controller controls movement of the transport vehicle 3 to stop the
transport vehicle 3 in a stopping position corresponding to the destination
station 7.
When the transport vehicle 3 has stopped in the stopping position
35  corresponding to the destination station 7, the carriage controller delivers the
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the.carriage controller controls novenent of the transport vehicle 3,
‘lifting operation of the gripper 4, operation of the gripping notor 27,
and operation of the shift control device S. 10 Wien, for exanple, the
_supervising conputer gives a transport command indicating a transport
starting and destination stations 7 anong the plurality of stations 7, and

I nstructin n oIr ta the startin
station 7 (t%g%gﬁ?%??eg tﬁ8t4egﬁl 'afi]ftqﬁ{?tlf)n ﬁ%’i@?ﬁ?ﬁ%@l ofRPeT dotid o) s
oper ati on cqferahenbfa]msgmppnvgamoztbe23 hoperorneé vilen mixanga;he&ohmﬁef he 15
startlng%]tlo st |ver the container 5 to the destination station
The co f St 3 n@(? tﬂ?%r per se are known, and have hardware such as

CiDUs mam)r i es &ﬂré mxpmmm@tmmpucexr eyt give amioﬁimdmimmd(md@@ftmbné or
en, recei vi ng

erfor I b thlssecn‘lcatlon
Phe. coftt attciesh S AE SFE Aot el pBH SRR AR Gty WhAteed or
first Contd)nte&naf)\ﬁeﬂﬁrththdﬁdiﬁed reoporhcly @8l CSticB 4 @asd awllt be debéabsdor t
vehicle 3,in a stopping position corresponding to the starting station 7.
Next, witHARInsport vehicle 3 standing still in the stopping position
correspondi ng t Theharshge tbﬂ@oﬂbﬁﬁh@tﬂcohtrdlb en G d 180 thetraRsddet v@EIcIéDF s

lift cont of t pe ovver t he 4 fromthe up

posi tion too OEWé’V9§H? 5&%‘?&%@ Vf’h’(‘} \ﬂﬂé’ﬂl ﬁ%clgrtr%gg{ﬂ lf)cﬁglopd@é%’eegd’op 1-“’cghe

I owerlh(Do?]ltb ith® artitle racR 28] f@ﬁeraﬁmﬂéxf ?IN%& ?@ﬁ{ ﬁi@ﬁah@ﬁoﬁr\}d}ﬂél@?} §Mhaing? 7 LO
switch the r ments 4a to the gripping pqsition er eby
the grippi® ﬁ'gla éﬁ%rﬂrgmiepg“’d%f f(??é tionaeRyEespe gﬁ% tg‘@n%’&ﬂca%rrasﬁ zl‘?h%]

cont ai ner tpansfer, @heicundagdcittrslleMedunseSHRE RHIE b0l HEECEH 10 é&@uﬁé)ﬂier ol | er

perfornms lift control of t i pper 30 4 to raise. th I pper fromthe
| ower posPEPISAIRS OPﬁ’éatEFHbePIenp%Eﬁ PYQIpcting, gperationeoicthie %ee%'m lrdgviger S,

control s gBYea@itle @hck NES tig aglﬁﬁ@ﬂtfrtsﬁh ithb ere%réc@e&tpzﬂlﬁ&@ tol flReR&Hderehi cl e
tion corres estination statlon 7. \When

3in stoppln 0] ing.to
the t ng{tlogaeﬁrAéJFPé penformme, ge‘?;?ni rpltcrféﬁxgtﬁmwg‘l podeWenHhe gBipper 4
corres ponﬁ*dm thé upper ?6§11tioﬂaﬁd Q%Oﬁtﬁﬁi Sjadent! (R £31d1é 206k QB”EH@J:AI‘i"{age

delivers the -16 container 5 to the destination station 7 b ft control
of the grcopapllor opgratgsetha isaPRIRgt MOtRR i2TpiteSWikeh rthey paits Oﬁeglflmlﬁlﬁd when

recei Vi ngelehfetiaMadton®e refoalst YAt %hé‘felb'yrlﬂalﬁ;e?fﬂgoﬂhe TcontARie? BPEREM! thend

conputer may give a_storage comand indicating one
P gr1¥>pgr 4 to the article rack 28 located in the gxtended position. Then, after

20 performing lift control of the gripper 4 to raise the gripper 4 to the upper
position, the carriage controller causes the shift control devise S to execute the
retracting operation. In the retracting operation of the shift control device S,
the article rack 28 is shifted from the extended position to the retracted
position.

25 The supervising computer may give a fetch command indicating one of
the plurality of article racks 28, and instructing an operation to fetch a
container 5 from the indicated article rack 28. Such a case will be described
hereinafter.

The carriage controller controls movement of the transport vehicle 3, as

30  in the case of the storage command, to stop the transport vehicle 8 in an article
transfer location corresponding to the article rack 28 for transfer. Then, the
carriage controller causes the shift control devise S to execute the projecting
operation, thereby shifting the article rack 28 from the retracted position to the

' extended position. After performing lift control of the gripper 4 to lower the

35  gripper 4 from the upper position to a position adjacent the article rack 28, the
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5 of the plurality of article racks 28, and instructing an operation to
store a container 5 on the indicated article rack 28. Such a case will be
described hereinafter. The carriage controller first controls novenent of
the transport vehicle 3 to nove the transport vehicle 3 to an article
transfer |ocation correspondi ng 10 to the article rack 28 for transfer.
Next , vm'ththetran st andi.n t he g?hl | e trangfer

til
| ocation CBFHE&ROFH E@ieir Opﬁ%a%ﬁ‘?tq | gr]rpé)&ﬁgzéo#(gr anF%nsé’Yl ePeYr Pt age
controll ergrqmmg&elézhentmcid to timr‘gmpﬂ)mng'sftmtnﬁ ﬂl@rébyemt bivih$ eh% ptblﬁjael@éli é”ﬂg
t e s con evi ce
arth ol e r b she gt FRkAT  ORRE R rEtng ot £rio] o RS AR 15
posi tion. rAigeethqogmqu»emmgo lthé tuppent padition, tie cgfmﬁgxe codtrbllet @uased llﬂ@e y
osition a e rac

grlppe position to a cen e arti

o it Eopbtg HRAST SDR°brdedll e S Ring D SO AGE i e Aikadtife e
pal r of groppmun@a ofltheshifs céatiod dehtrer 8] tas articleitackR8 ihehi€ied et vies i ng
t he contain to the article rack 28 located in the

.th [
ext ended 5%?4% O%QH?OQE%IEé)&g%teé&qSW?ﬁng lift control of the gripper 4

to raise the gr[(pﬂﬁgr E}m&)@dhh@numper position, the carriage controller
causes the shif

vise S e te t retractlng gperation. In
the retracting {}Bane ’ﬁ%e%th‘iiefslcr%@a%}%?mg’@\ﬁr@e the shiff,eontrel dqvice 4k
28 is1@hi fSl%dnf)ﬁﬁdet hetkextendportpaditle®@) tRdstdl, tRé 6Bt e6htrbP&étit®may2d The
super Vi su% fr gl ve a fg%ch command i ndi cat i ng one of the
plurality gf rg}% @r?ﬁ%g tiolg ragk 48; nstructing an operation to fetch a
gont ali Bea 5 from)tpltextméﬁl%&ﬂn@ﬁﬂ d@éc@we{__aCHf?xl.%ﬁlbe%FePtﬁe ¢As8giMd 1lotﬂé@f54t ]
nt.o e
tr anspor t abdfpcieca), o ofgbei reking Babebsis R HAGREBEAMERd. Wb Geop t he
transport elodipagé egI%ov@ 55 f&rxﬁé@hﬁ tﬁé aeﬁﬁfdercoﬁﬁﬁﬁg | PAMEOBYESPRNdbAY, F& the
carriage controller causes_the

k
2” :‘ ti 5 0 L?;Cc%m%iwﬁé éitlr@%ﬁ] en&@é the éo(il%g yméq emaype piyetalli ennnectsk e

shifting Hlil@d@b{lbﬁhgffa’:}ﬁg 3g8 fromthe retracted position to the extended
position. After,performng lift control of the gripper 4 to |lower the 35

gripper 4 from e lapherebedimant dascribpddierpibesarpaeach artide apek @8dnr ack
28, the tﬂge%hﬂbé%sﬂzﬂfﬁ s firs %pé%ﬁﬁaﬁﬁarté‘ﬁ) #hd Mnﬁ‘gh@g}ff)beﬁzl IBE’ab%W' teh

the pair of gripping elenents 4a to th c’f pl ng positi ereb
recei vi nglq APosHiamelase tosthe upper position. he vertlcal position for transferrmg

20 a container between the article rack 28 in the extended position and the
gripper 4 is not limited to a position close to the upper position or the upper
position. This position may be lower by a set height than the upper position.
In this case, a container 5 may be transferred between the article rack 28 and
gripper 4 by lowering the gripper 4 by the set height from the upper position in

25  the state of the article rack 28 being located in the extended position.

(4) In the embodiment described hereinbefore, a plurality of article
racks 28 are arranged along the guide rail 2. The number of article racks 28
may be varied as appropriate. While the article racks 28 are installed at both
sides of the guide rail 2, they may be installed only at one side of the guide rail

30 2.

(5) In the embodiment described hereinbefore, the transport vehicle 3
has two shift control devices S, i.e. the shift control device S for shifting the
article racks 28 arranged at the right-hand side in the direction of movement of
the transport vehicle 3, and the shift control device S for shifting the article

35 racks 28 arranged at the left-hand side in the direction of movement of the
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fromthe article rack 28. Then, after performng lift control of the
gripper 4 to raise the gripper 4 to the upper position, the carriage
controller causes the 5 shift control devise S to execute the retracting
_operation. In the retracting operation of the shift control device S, the
article rack 28 is shifted fromthe extended position to the retracted

ition. i hn t nhodi t .d i.bed h i f ,
Phe snifi GONHER Ta0fee Tor estbntd IheCHRERP o TR AR S aAY By Gre o ' ©
| nst ead, tchetrohidévicedhidi thteemgazingyandemradlingadlléob8thevableitolpzojeatk 28.

(2) In the, 1en Cla erei nbefore, .t,hg engaging roller 54 at
t he di st aﬁléﬁg%%fl atlhateleg%i%dﬁggﬁ %ﬁnﬁgoﬁ n ezlf(il?igbl e engagenent with the
el ongat e groove(®5 hothedmboditent dasdribed dhérainefare tBEcartichs ttemtspofor 15

exanmpl e, the,.distal end of the,rocki | in 2.may be piyotall onnect ed
Co theS ¢ Akt StfterRety Pamtiids Soafprtd Y 0GR S RinEdiBLE: pipgRans:

her ei nbef dihe, aritds anhspbdted atdy B8 vaniedtdweapeopridesl position transfers a
container 5 to and fromthe gripper 4 located in a position close to the
upper position. The vertical position for transferring 20 a contai ner
between the article rack 28 in the extended position and the gripper 4 is
not limted to a position close to the upper position or the upper Sk
position. This position may be | ower by a set height than the upper
position. In this case, a container 5 nay be transferred between the
article rack 28 and gripper 4 by lowering the gripper 4 by the set height
fromthe upper position in 25 the state of the article rack 28 being

| ocated in the extended position. (4) In the enbodi nent described

herei nbefore, a plurality of article racks 28 are arranged al ong the guide
rail 2. The nunber of article racks 28 nay be varied as appropriate. Wile
the article racks 28 are installed at both sides of the guide rail 2, they

may be installed only at one side of the guide rail 30 2. (5) In the
enbodi ment descri bed herei nbefore, the transport vehicle 3 has two shift
control devices S, i.e. the shift control device S for shifting the

article racks 28 arranged at the right-hand side in the direction of
novenent of the transport vehicle 3, and the shift control device S for
shifting the article 35 racks 28 arranged at the left-hand side in the
direction of novenent of the
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18 transport vehicle 3. For exanple, the transport vehicle 3 nmay have one
shift control device S wth the engaging and controlling roller 58 novabl e
to project rightward and |leftward fromthe transport vehicle 3. (6) In the
enbodi nment described her ei nbefore, the article transport 5 facility '
transport anticles, containers 5 storing sem conductor substrates.

The articl'é8? FH%%BB??BH may be varied as appropriate. -19 Wat is clained
is: 1. An article transport facility conprising: an article carrier novable

alongatrac 5 an article k arranged along said track, said article
rack havi 2“‘ ﬁtﬁ%?é’rtgﬁ?g‘yac OMPEYERS e frane supported to be novable

relative to sai gn a&n&%;{w@m@ﬁm@gﬁb@aemﬁ;ded position pr 0j ecting
toward.said track and.a retracte |t|0 act sai d track;
sai d g’?t icle caffidtidRragk %?ﬁ?%ﬁ%r Blone, fagrfﬁlm@g ack HAHBE 410
l'ocation médseadeara&rdcbanba@meaﬂdnieosdplbmed tanb@rmwdtﬂe trelative t@cseud/e an

article fromgsaid.article rac n sai.d novable frane.is xt ended
posi ti on; fixed framae etwean pp éx’f%‘:ag | ROSHIPR PTPISCLITG] Wﬂﬁ%ﬁgﬁ%&t 4nd

gui di ng saétda@ﬂéqusmoﬁr@ﬁacﬂea abﬁaﬁ%&bbeldrﬁhak; ve to said novabl e QUI de In

a shifting direction; aind 15 a fixed g gunted on said fri%e\d;

supportl ng and tpifdatiicle searaiero ﬁlﬁgec t9eStopy HbIaR AL Bngie eto

in sqigl shjchtibh%osshRCAH e rdck %Ehdatl’ot aai@rtar@am@ret tof @kd rédeyvergndatided in
urther. co r|S|ng a shi evj ce .nounted on said article

I 1,
ga?'r |mer fépmsrsalfitarﬁ a1k Yhorsaid {novzgﬂir ﬁraw en,padl %Arfﬁgeé&%ﬁa e’

position and sadlguhgge&.%'gqg, position when said article carrier is in said

article transfer location. 3. An_article transport facility as defiped in
claim 2, furthet mevahle guide fon s%pﬁﬁaéf §UBPEHng 3 I%‘b‘é‘ga%tmé)vﬁg ~

axis 10 swihph t@%b\rﬁ&rabre reréi.\prt%araaﬁevmélgturdmncé Qﬁﬁrnb%r%@!r&h arld cl e
in said article transfer |ocation nd a renote p05|t|on renote

? ?{) :’nllgal d arti @ Bxeshguige maumntedhpg sardtﬁ@néramefryfsepportp@a?tnri(wdlsar d shift
control  deyli§& NaBIUIGRES BL hilaBleERiive TRYRR f L8 ¥nhifInY Birection.

2. An article transport facility as defined in claim 1, further comprising a
shift control device mounted on said article carrier for shifting said movable
20 frame between said extended position and said retracted position when said

article carrier is in said article transfer location.

8. An article transport facility as defined in claim 2, further comprising®
an operated element rockable about a pivot axis to switch between a
25 proximate position close to said article carrier in said article transfer location
" and a remote position remote from said article carrier in said article transfer’
location; | '
said shift control device has an operating element movable away from
said article carrier to switch said operated element from said proximate
30 position to said remote position, and movable back toward said article carrier
to switch said operated element from said remote position to said proximate
position; and
a rocking link operatively connected to said operated element and
rockable in said shifting direction of said movable frame about a rocking axis

35 such that said movable frame is in said retracted position when said operated
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said article carrier to switch said operated elenent fromsaid proximte
:30 position to said renpte position, and novabl e back toward said article
carrier to switch said operated el enent fromsaid renote position to said
_proximate position; and a rocking link operatively connected to said
operated el enent and rockable in said shifting direction of said novable
frame abouétlelg1 35 such t sa

i [ S -.hat id movabl e hr i S.1n sai.

retracted posF{I?gg {A}ﬁg%ﬁsé)lramgb%treap(%%}%o%@néfgﬁ*a%tm?vsabllﬁafg%%? bgr o%i et e
posi tion, extendal posttivabikerd saitoriesatal dantbntax v sdedrgnostetpositioien sai d
operated el enent _is_iRQ.saidremote position: said racking,.link having, an
engagi ng porti oﬁa}(ﬁr%chﬁlagt}f%k Z%’é{&’e n‘?ng&ﬁl{’% pé’ﬁggﬂglgg‘ﬂﬂ%%‘? t@pgﬁg@l&eﬂgd in
sai d arti ovighr ankemgukedx pertdomdformed irb said exttiode aek pandi extbadingo isaiad
shiftigg dd'irec tion. 4. .An ar%icl.g ﬁi%gg)%rt facility as defined in one of
cl ai ns°1 -dEECtion perpepdicular tq shids T ¢ carrier is movabl e al ong
said track di sposed above said article racks, and includes an article
hol der vertically.nmovabl e to.del.iver a 0 arti 1o and regceiye .an
article fr‘fom@éﬁﬁt@g#@?@)q@é ‘?lhb.’ aﬁﬂeﬁwéépgnﬁ@ﬁi%% j?‘f' gcicﬁ?ﬁf\{%@z%fi ned
in one of inlthatssald -aricle karhet ¢4 nZ@hblé mlém@tsaihitehokodizbbsedubdee isaid
engaged wi tg 2 s| i,de nbe onnect g.d tg id novable fr@me, g of said
movabl e g@FHERaFRASs AR dociar A arols, Raliies vesticale ctetahle &b deliveR AR« he
ot her10f satidlentovatl cecgivedgn avticledremaidiartielsherk. havi ng a projecting
section. _21

5. An article transport facility as defined in one of claims 1 - 3, characterized

in that said movable guide is engaged with a slide member connected to said

movable frame, one of said movable guide and said slide member having a

15  recessed section, and the other of said movable guide and said slide member

having a projecting section.
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