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ARTICLE TRANSPORT FACILITY BACKGROUND OF THE INVENTION
This invention relates to an article transport facility, and more particularly
to an article transport facility including a mobile body movable along a
path and having an article holder. Such an article transport facility includes
a plurality of article transfer stations arranged along the path. The mobile
body moves along the pathto  transport articles between the stations,

ABUCOEBE IRAcEHIRN RA e from a 10 station or delivering an article to

a station. Article supports for article 'storage are provided to keep

temporarily articles to be transported to the stations. The article supports
%&E@I&N@a@ﬁ REPBABORERGF KA e storage such as at a side of and
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transfer ?OSItIOH only when art] les are tra rom the arti

alopgfepat hadABBERR epaelfdmifsith the mobile body stopped at an
articlsSuahsier dacatfiorrthepotitifasilfyorh eldjdeent tharefitis shifteit fsotransfer

st AUElE Sipage RASian (B Ak artile: AL ASIYOMIBUAARIEEAhe path to
article between the article support 20 andﬂtﬂli?e hol[l%zr of the mobile o,d¥. o
tra@ﬁB%E;&éﬁ%?j?‘fh e&‘?‘fr“c‘?éls%’;?p%%‘%oﬁ%% o (e LHERIE IR At rticle from a
stapigsition delivernilenstorage positidatiohereby the article is stored on the
artiC'%Eﬂé@@%@ﬁﬂfbﬁ%sﬁﬁd &E‘tﬁﬁlﬂﬁ%@&@é@ Séﬂépﬂ%tﬁ&@ﬁ_ W@@P%ﬁorarﬂy
gopeptionslaricle wransnort acilty has 2 guide ral sepving as,the 25, 1 cuay
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locates! ratanai ity necter ming dlsr doppaetiviicihaariclesidppbrnd slospittabhe path,
notesvieesribeartitla sterage aastibrhanshshikichisapsieThosiitial@rdPorts are
shi?ééq{aﬁﬂé%ac inder, 8!%03?&&% 8&1&6%‘3%“%[ and;the Q@&ﬂ?ﬁ‘ih%%g@}on only
or shi ung the article support etween the artic e storage pOSItIOI’l na .
whapiaetydesmdrposhisrcdde 9p Fromsthes axdid al%ﬁgci@f fif thgerygbile body.
Spetifiicedlsh arittiethuppoiiibetwelndtuparitletstarageipbsitiomafed dskelton, the

artHAOSIRpPOSHIQH; dPeRANIG SAMEBlipRBhAHIGE El?é‘%%{él@%iwi‘a{g&‘%%ﬁmn to
arranged at a side of.and close to the path, the%ygraullc cylinder iqr
r

an vl fTaBFHRIRGHI0R R tFRBR A& SIE 5 ERSithe article support
and the holder of the mobile body. Subsequently, the article support is shifted

from the article transfer position to the article storage position, whereby the
article is stored on the article support or is passed from the article support to
the mobile body.

A conventional article transport facility has a guide rail serving as the
path installed on the ceiling, a link mechanism pivotable about a horizontal
axis relative to the ceiling for supporting the article support to be shiftable
between the article storage position and article transfer position, and a
hydraulic cylinder disposed between the ceiling and the link mechanism for
shifting the article support between the article storage position and article
transfer position (see JP 10-45218, for example).

In order to shift each article support between the article storage
position and article transfer position, the above conventional article transport
facility requires, arranged at a side of and close to the path, the hydraulic
cylinder for shifting the article support between the article storage position
and article transfer position, in addition to the link mechanism which supports
the article support to be shiftable between the article storage position and
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35 and article transfer position, in addition to the link mechanism which
supports the article support to be shiftable between the article storage
position and article transfer position. Consequently, an increased number
of components are arranged alongside the path, thereby enlarging an
installation space as well as complicating the construction. 5 SUMMARY
OF THE INVENTION This invention has been made having regard to

athgistaie REthe prknated abeyRegud g whiectivioayidaAbastisfecomponents

transport facility whic CQ{; shiftPgn rtic %suggf)rt between.antatﬁicjce
arsetoarﬁgaen&? tidP AR S YMicR trans eerr;%oginon %ﬁﬁrel%e%lﬁzllﬂa éas?mlgﬁfigaace as
welrsstroenan i cadineaic ieoraiapdietacility according to this invention

comprises: an article transporting mobile body configured to move

t j igle-holder; an article support for storing
Sm@eﬁm\%&%’m@% configured to be moved between an
article Haissiavpnsiasniar reeerimpds Bpaindcrasmdntontbsistabyyt the art
n@abdingwsijlbinditadigectransieptoctdionadiatieit tramstiole Sappost aidch can

sHRASSIRY ma@igspég&lp@ Ritigleolder. g an %M&f&%@@ﬁ&? l‘iif?i” an article

operating means videéé,on the mobile pody for shifting the article
trapssr PRSHHBBTHRE A F A RS B RARAP 7R BHEVSHICR: transfer
positiohn 20-thdeoprenasipg trfear sthadogr dimgper dlirgimembien trenprises:
operating MMERANS EXRRYING A PIRISEHRINIS A AlRPIes 8B along a path
‘fﬂo rating member frgm Hje_moblle body in a direction of access to the
a &8 cﬁ;’s{[’ﬁﬁ’tﬂﬁ}?ﬂ K’ the article transfer location, and a retracting
operation fotideastingahe Bpestoningcatbarticlee Mhsbitabolsy pmort being
coflfigetion aloaBeessy il BBewRer afin th 26 e fHaes R SLAMOTTEE receiving an
iqvat%%e l![rl! %}g.oren]a%qlgftbdd§Ct|SQZgI? tIqe maﬁlel bogﬁf %[Iaﬁgjngﬁglrllls?etlhqlocatmn
arar‘flgle r%nsferﬁoca ion: n_operated element supporte ?q e movable
adigeratiifer fetieieatserarbeab A IMG T As Rlsite thaiptisiedielder, and an
articliletbadyestesitivastill in the article transfer location and a remote
positi fro, i noliagi Sty icle 4 .
Iocati%%,gt%%a@c{g1 er%teé%q S%er?gﬁﬁ%%?éé% ggéﬁable, iiﬁ%fpﬁ@?%}%ﬁ%gt‘g% a.rt‘l cle
Sui@ﬁi%c@%‘@%%‘i’icﬁ@%ﬁﬁﬂﬁ}‘?iﬁ%@%?ti%%g%ﬂéé&% oI iﬂf%{@ BX Resiien,
theempte posgiomdanpiabe viegartioleqerpding thembiete il starepesitign;means
exBiking JIPIAFRIERRS ok Abishng, therapeiatina mesRen iliPedersRtrom the
@}‘t 35, direction to,a r%{éer Oﬁ%&tlve @osfg ion reft vebtg the 0 f&?tedstill in the
DQRHR ARG thEERErh G ASSRE IR e TR ‘rt?ole&?’nﬁ Seratfors:
article transfer location, and a retracting operation for retracting the operating
member to the mobile body in the direction of access, and the operating

member being supported movable in a fore and aft direction of the mobile body

standing still in the article transfer location;

an operated element supported to be movable in the direction of access
between a proximate position adjacent the mobile body standing still in the
article transfer location and a remote position away from the mobile body
standing still in the article transfer location, the operated element being
operable, in the proximate position, to place the article support in the article
storage position, and in the remote position, to place the article support in the
article transfer position; and

guide means for guiding the operating member in the fore and aft
direction to a proper operative position relative to the operated element when
the operating means executes the projecting operation;
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- wherein the operating means is constructed to execute, when the
mobile body stands still in the article transfer location, the projecting
operation for causing the operating member to move the operated
element from the proximate position to the remote position, and the
retracting operation for causing the operating member to move the
operated element from the remote position to the proximate position.

Thus, dheapierating GiransipPVided:en thedprbilebrdy tanesBiftife when the

rticle support betwean th artic{e tqrage posjtion and grticle transfer i
m o B Rt SR PO Rl ROaRE TRemb b, e mrecesperation

for; GrEEiRE tiB90 BRI FRE % 1R pie b 81 95¢ sHiRirmp ave tedicedesnppbrirom the
prdtimesalizesiairducethaurebestel poripnenis:ihsihdetkalabgisidedheration for
pplHi ructi Eurt ey, nt eratin
R M SR T D VISLE RS oo
Pogikinnbe erREprimate RABEAR-aft direction, 15 the guide means guides
the of&ratinghmevpbes tnthenprope pepeidideoposhiom oblikerdadihean shift the

arﬁeﬂagﬁgﬁn?mlg%merpr@ﬂsr'xm&s_tg&pggéa&%&&%meahﬁowaae transfer

roximate position to the remote pos%i[n, nd properly shift the article
t

POt fronffie Ertitte g¥plRft A8 etensRthoditichesper for
swBRINEFEDESCR RO N@SEITFHE BRAVINGS Fig. shistingatheiesvatln support.
ThtiER HAOSROYRGHY; FithBds 3sidsMRNai @ asenuvelislesad ghe path,

anatgtiscirﬁ,l Fi e3di%oe}1 s'@%c\éiew of the transport vehicle; 25Fig. 4 is a front
Vidwih Yerncal SEEBh ot the transport vehicle; Fig. 5 is a perspective view

of an Bwdleesuppont whem the arramangigenben isxhikniedqsefapective proper
opatiew feitelesdupRertasldiyperiigsdeslement in the fore and aft direction,

the guide means guides the operating member to the proper operative position,
whereby the operating member can properly move the operated element from
the proximate position to the remote position, and properly shift the article
support from the article storage position to the article transfer position.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1is a plan view of an article transport facility;
Fig. 2 is a side view of a transport vehicle and a station,
Fig. 3 is a side view of the transport vehicle;
Fig. 4 is a front view in vertical section of the transport vehicle;
Fig. 5 is a perspective view of an article support and a fixed frame;
Fig. 6 is an exploded perspective view of the article support and fixed

frame;
Fig. 7 is a perspective view of the article support and fixed frame in an

article storage position;
Fig. 8 is a perspective view of the article support and fixed frame in an

article transfer position;
Fig. 9 is a plan view of the article support and fixed frame in the article

storage position;
Fig. 10 is a plan view of the article support and fixed frame in the

article transfer position;
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Fig. 7 is a perspective view of the article support and fixed frame in an 30
article storage position; Fig. 8 is a perspective view of the article
support and fixed frame in an article transfer position; Fig. 9 is a plan
view of the article support and fixed frame in the article storage position;
35Fig. 10 is a plan view of the article support and fixed frame in the article
transfer position; Fig. 11 is a perspective view of an operating device; Fig.

12is %gernrgeéiIy&\ép%ﬁ@élWlﬂqﬁ%@éﬁ%gﬂ@{&c@;pport Fig. 13

isav wm roI unit guiding states of e deyi is.a
view SE;W %& a "% ?fr?gpstlalllt o iIél gfl\%gl\e/;v afil tlcfle support,
the Ioéﬁ‘é&le%@ i mwmb@mggmétrol tmgt aeifinesbateaeh a gulde devme,
longitadinally 1f gwideraiis®itesalticiedumnothantb fikessfaegs; and

oo TS B SR o LR LA T AR e
pREF‘%gRlaﬁj%w@Dm@N eyeitudingtehepise eriltief the sudistpisurport
anfifi tovefrdonewilide described with reference to the drawings. While a

pluralipyef pmiogienss. aes,dpacsibert erpnafighel isdpheoRistond: guide

that any combination of the 15 features of one embodiment and those of

degiSiB RS PACRHPRA S Blope of this invention. [First Embodiment]

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Article transport facilities according to this invention will be described
with reference to the drawings. While a plurality of embodiments are
described hereinafter, it is to be understood that any combination of the
features of one embodiment and those of another also falls within the scope of
this invention.

[First Embodiment]

As shown in Figs. 1 and 2, an article transport facility includes a guide
rail 2 installed as a path extending by way of a plurality of article processing
units 1, and a transport vehicle 3 (a mobile body or wheeled vehicle) movable
along the guide rail 2 for transporting articles. The transport vehicle 3
transports containers 5 (one example of articles) storing semiconductor
substrates between the plurality of article processing units 1. Each article
processing units 1 performs a predetermined process for partly finished goods
in the course of manufacturing semiconductor substrates, for example.

The transport vehicle 3 has a vertically movable gripper 4 for gripping
a container 5 in a suspended state. The gripper 4 acts as a holder for holding
a container 5.

With the transport vehicle 3 standing still, the gripper 4 is vertically
movable, by winding and unwinding wires 6, between an upper position
adjacent the transport vehicle 3, and a lower position for article transfer to and
from an article transfer station 7 disposed below the transport vehicle 3.

Fig. 2 shows the gripper 4 being lowered from the upper position to the
lower position at the right-hand side, and the gripper 4 being raised from the
lower position to the upper position at the left-hand side.

The station 7 is in the form of a support table for supporting containers
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As shown in Figs. 1 and 2, an article transport facility includes a guide rail
2 installed as a path extending by way of a plurality of article processing
20 units 1, and a transport vehicle 3 (a mobile body or wheeled vehicle)
movable along the guide rail 2 for transporting articles. The transport
vehicle 3 transports containers 5 (one example of articles) storing
semiconductor substrates between the plurality of article processing units

CM{; PIRESSSING Mnits, L esﬁfe.{mm Bredetermingd RipsessdRicle 3 for

ods 25 In the course of manufacturing semiconductor

finis
T ooz e chursc Shmanuieciuing semEDeLCl v
contavadte dfiphevihpruripmigore cointaipesdete msnspe uedatatdyThbe article

r&&%@?ﬁ%@ﬁ% 3 adrdes fpbptdig Rieantamge At WHELIE rBRSPRId for each
hicle standlng still, the% per 4 is vertically 30 movable, by winding

of 1 SHIRIsARIS S SE Waitickn an upper position adjacent the transport
vehiclElB; Manow@q&uslﬂo%mmiabmﬁbﬁegm%wb% witthrtlefegripper 4
pléhE%HSfﬁ{ &mogﬁpeif%%q@i&}elowv#ﬁﬂrﬂ@@pﬁﬁﬂ@m $eh|1015@ %wp@@a in a
the er 4 being lowered.from the er itian to the OWGI' thﬂ
RN SR Gl 8 Bt ki B ahatic
of peitetd, tﬁéqpb@msésﬁtp@rﬁmméemma%ersfaenmélgwaﬁmsﬂhméemcaﬂy

mdoifipaha supnest tablettos suppertipg«aoptainiss andTite dtation positives
to reCR'V E&Q@'ﬂ?r ir%ﬁ%@{ﬁp%e gﬂ'ﬂ% AR R ?ﬂ&@%'ﬁ%ﬂmg by

pI’OCGSS y the article rocessing unit e ontainers 5 ha
guidfisrgbhéatiebctiet hﬁﬁéalﬁaegsgﬂvffke%ma@éﬁ@caesw%ﬁﬁegle body
9 Iteteahspoahyahinte 3piibe sfathm Fuslprowidict) fanéarH Gneitivelatleldody 12

1ocl%%ea§iaexumg Fuide THS LANGROLHL VERICKS BB s ApBthEie1BH iR dalind aft
with the gri %% ﬁpla fbm the upper position. With the transport
tul?fé]r%l%oélgf‘gt?ﬁ% } ing location corresponding to a station 7 for

transfBhearmeperthve hiolalibpdy staticyss & nrisoaryinemb ib4rdiresast edose and

opfmit;é% ata}ﬁﬁglﬁel@ymeﬁsl@taﬁxé@mm@gﬂhexgéis;w éfbﬁ{wgeﬁi@q-mrmr The
oSsItion al e, Iowelr ITI (0) N Fl t
up éﬁll‘dgerg to xé/d i th oﬂ%y gulagscroal ?s%g%&)?% h ar motor

formﬁrfdd@fstimméglaﬁ? Slp%el w%mér@@éayombééted??han%@a ceedpicle 3 is
mdebielidh failtheand dd awitry/bhicld Dpeypt Ringatadainder the guide rail
2, WW@WQ@G@%@%&J&QJ%@%Héegﬂag%slﬁadﬂﬁﬁﬁntgwﬂewaygqf@@r&%rmed

for gu1d1ng running wheels 15 of the upper vehicle body 9, and anti-swing
guideways 18 for guiding anti-swing wheels 17 of the upper vehicle body 9.

The guide rail 2 has feeder lines 19, and the upper vehicle body ¢ has
receiving coils 20. The feeder lines 19 supplied with AC generate magnetic
fields, which cause the receiving coils 20 to generate power required by the
transport vehicle 3. Thus, power is supplied in a non-contact mode.

In this embodiment, the mode for driving the upper vehicle body 9 is
the linear motor type that obtains propelling force from a linear motor.
Alternatively, for example, an electric motor may be provided for rotating the
running wheels 15, and the upper vehicle body 9 may be driven by rotating the
running wheels 15 with the electric motor.

The lower vehicle body 12 includes a fore and aft frame 21 extending in
the fore and aft direction of the transport vehicle 3, and a pair of front and rear
vertical frames 22 extending downward from a forward end and a rearward
end of the fore and aft frames 21. The lower vehicle body 12 is
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The upper vehicle body 9 has a primary coil 14 disposed close and
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 20 movable along the guide rail 2 by this propelling force. In the
inner space of the guide rail 2, running guideways 16 are formed for

cHY '&gsﬂmﬁgaﬁ@ﬁﬂé L whiRe HPRECNRNSIRD YD t BB AR W Bisposed at

gU| eways 1 or guiding anti- W|n wheels 17 of the upper vehicle body
hg middieigeths ?Wa%‘f ‘f 1‘33}1 and the upper vehicle body 9 has
25 recBhenguipite 204 Tise débaidrdihe® 19 duffplieenvitr ALS geertisadly movable

re?%ﬁﬂﬂeeg& Eﬁ@ﬁp‘f!@i‘?bé}ﬂ&ﬁ HF%&EQT‘?:VTEeCﬁ'fﬁ afbtﬁwgm% RAWBbrted to be
u nspo enicie u ower,
e PR R o BB 8 SRR o pppnd ot

fra_mﬂ(ﬂfl body 9 is the linear motor type that obtains propelling force from a
linear I&ié011f60cﬁﬂefaﬁti\t@&’hfﬁh§ifﬁmnleh@@ @dﬁ@triwm@éonsmmb@d around a

I‘OQB.% Idzg for ro%tln aafaﬁi[ggbpg Wh(]?% S %éNghB% hlGi%EOH}lt control

rlven ) I’Ot Ing unning W ee C'[I‘IC motor.

mevheiser %mtaqsac}tdqzqﬁ%taag%w@%ﬁwmflaﬁ%@ healkegAdh thipityind and
urtheidrehand aftwliresti®sioh theatianspby; tlericty Inavchg paér bftfmaehane 23 up

&%%%VWH@@' ”}ﬁaﬁaﬁ tanding dawnwardiam 2 fanpars-ends ?”Ho@izontal

rearward en the fore an aft frames 21. The lower vehicle body 12 is
PogHAARel-shaped opening downward in side view, with the gripper 4
dispogediatitpk btk kenibduderforetashbalt dihecemanipie gfipperdirig the wires 6

ar@ﬁﬂ@ﬁget%"f}d Q:IPQE{ 23 verticatly avakle 7elatiye thedRReTy moved, for
A R T e s el el B o
cables may be replaced with belts. The wires, belts and cables are called
flexible members.

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
rocking toward each other (solid lines in Fig. 3) and a release position for
releasing the flange 5a by the gripping elements 4a rocking away from each

other (dotted lines in Fig. 3).
The gripper 4 is attached to the lift member 23 to be swivelable about a

vertical axis. Though not shown, a swivel motor is provided for swiveling the
gripper 4.

In order to keep temporarily the containers 5 transported to the
stations 7, as shown in Fig. 1, a plurality of article supports 29 for article
storage are arranged at both sides of the guide rail 2. These article supports
29 are arranged along the guide rail 2.

The article supports 29 will be described hereinafter with reference to
Fig. 5 through 10.

Each of the article supports 29 is shiftable between an article transfer
position (shown in Figs. 8 and 10) for receiving a container 5 from, and
delivering a container 5 to, the gripper 4 of the transport vehicle 3 having



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 10
unwind the four wires 6 simultaneously, thereby moving the lift member 23
up 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 verfigaliudnaved. {eridie exartpleloby el WalHE BrUNRIHS retaling article
drum 29J s the W gs6.0 (?% ady e replaced with belts. The

wires, 8belit O ltél S g?‘éncl \embers. The gripper 4
e e s s la% SIRERG LG S0 U BB each of
contalﬂ@rc’gtfch@m?pttﬁ@Qpplhgtb‘ﬁeﬁﬁém%@#f&i@@méw&@é tpengRent vehicle 3
foswakd-adingackivartheaiaticiasrahsafgrippitgrmntie s Aiclbetypan 20 is formed to
9rippiRgROSIUGRACTHINRINGHEE ﬁaag%aﬁéebuekbg%&mﬁmsa&lemq%ﬁéand rear
rockln‘%tgwaﬁr%each @er (ﬁﬁ)llc{ Ilnes Jn F| g eleasehgost for

ransport
ange ab t eleme aroc m aw P

i0
releasi lf‘
each 6?!&@#?@0%*&? Hﬁéé‘%ﬁ’iffﬁlestfaﬁ f%ﬁ%ﬁ%b.the §ré1‘f£‘?c‘ﬁ@c9‘ﬂ}/ &%lﬁfemvable
membeto28itbobe divhectable hbortea vhetivdl akioThoud kenvrstigwhirames 22
wivesgiaris spavidsd derswiveling the gripper 4. In order to keep
temporarily “i*ﬁe%@faws{&égmﬁmqg {0 De SRR 44 AR hOWR! g&& rail

1 It f agticle t 30
poth S AP G @@Wi@ﬁﬁﬁ%%&ﬁ% oA S5ty iy Gamoport
along'thécluipying stoppedrie Bitidetislipprsrsion nmn ‘Héldé‘é@hfﬁ}é‘& the article

hereimafierrtni$h réfencinod¢aftigleSsthragrgboibiok awillofahesatfickethe container
$41PPEriR Z3dstabillak e et esanaiicledtansiebBehrogHinn (shoukidR 3 or
Figs. ‘%R{L%]Igz‘jgy?%]&y%g %%Jé&agwer 5 from, and delivering a container
5 to, the gripper e tra t vehicle 3 having, stopped in the article
transfer Iocgﬁﬂf‘h ﬁ’g RASHNB, 1S7§tal &1 E"EE&%@’@ ‘n}? &g vertical
(showesitiEigs, t})gg:mg)er 4 of the transport vehicle 3 standing still in the article
transfer location. Thus, when the article support 29 is in the article transfer
20 position, a container 5 can be transferred between the article support 29 and
the gripper 4 located in the position adjacent the upper position of the
transport vehicle 3 standing still in the article transfer location.
As shown in Figs. 5 and 6, each article support 29 is supported to be
movable relative to a fixed frame 35 installed as corresponding to the article
25  storage position, toward and away from the transport vehicle 3 standing still in
the article transfer location.
The fixed frame 35 is formed of a pair of side frame members 35a
arranged at opposite sides of the article support 29 in the fore and aft direction,
. and elongated in the direction toward and away from, i.e. in the direction of
30 access to, the transport vehicle 3. The pair of side frame members 35a are
interconnected by a first frame connector 37a disposed adjacent the transport
vehicle 3 standing still in the article transfer location, and a second frame
connector 37b spaced from the first frame connector 27a away from the
transport vehicle 3 standing still in the article transfer location.
35 The fixed frame 35 is suspended, with a plurality of mounting
extensions 38 extending upward from the pair of side frame members 35a and
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The article transfer location is determined as corresponding to each of the
article supports 29. in the fore and aft direction of the transport vehicle 3 5
standing still in the. article transfer location, the article support 29 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 vehicle 8 stops in the article transfer location, the article support
29 is movable into and out of the space between the pair of front and rear
vériicalgrappes i Ao dHe transponipehidlets.to twhleaatticlepgiartadd®. The
pﬁ%{ﬂ?@ ISpiekie fuside é?fs@@ﬁlc@@sﬂf‘oiﬁ the euidesrateu ik AR SIOMbEIE: 40

%JO I%Wlt r%?]oa?; tPf”’? c}()jls%eipeqcet lo th% &rgnsgﬁrﬁvehlcle having

stopp theearti cation, such that tﬁe article support 29,

when in Eﬁléuar&%rgfa% RFeob LR SHRPRES kLR RRTDRisRTEr gegreased

phated tddviesn wildeleshobstrifet rmoveriaat efttrsivanspbrio/BhicletBeoframe

veritigalr-te @¢e MEhé ettt giippertd. 29 méhdatddedtitankienpeditiathis et

to Substafﬂésmm%l&%@m%&m MEQ%% gémer éls%ﬂa@&g%ﬁpa{tthe
cl.l% rﬁkas ’g,’ g&" n tﬁ? article Efta”%f % 1 gy, when th so. The

artl cle sup IS |n fél%ransfer OSI 10N, a container

b‘éut?ﬁﬁgféﬁ@iﬁaﬁétw%ﬁw aﬁrﬂae %65%@1293%8 ﬂféﬁ?ﬁ?ﬁe‘r‘“ﬂl}%éfé&ﬁﬂ"“
tiehickitiost el e stithin ipp @ pokitioanefah b tetieperil Vehizi B3l stemetingnd
diképttbg audicle transfer location. As shown in Figs. 5 and 6, each
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and aft direction and the direction of access, and has restrictors 34 arranged at
opposite ends thereof in the direction of access for contacting side surfaces of a
container 5 to restrict movement of the container 5 in the direction of access.

A slide guide mechanism 36 is provided for supporting the article
support 29 to be shiftable between the article storage position and article
transfer position. The slide guide mechanism 36 supports the article support
29 to be slidable in the direction of access relative to the fixed frame 35.

The slide guide mechanism 36 includes rails 41 formed on the fixed
frame 35, and a plurality of guide rollers 42 arranged on the suspension



10

15

20

25

30

35

The fore and aft direction of the transport vehicle 3 standing still in the
article transfer location will hereinafter be called the first direction also The
direction toward and away from, or the direction of access to, the transport
10vehicle 3 standing still in the article transfer location will be called the
second direction also. The article support 29 has a pair of suspension

supports 30 _exte g upward, a bottom plate 31 dispgesed.betwe
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transfer pRgitipihated element 43 has a longitudinally intermediate part thereof
pivotally connected to a plate-like base 48 provided on an upper part of one of
the side frame members 35a, to be pivotable about a first pivot axis P1
extending through the position of connection. The operated element 43
includes a first operated portion 43a extending from the first pivot axis P1
toward the transport vehicle 3, when in the proximate position, and a second
operated portion 43b extending from the first pivot axis P1 away from the
transport vehicle 8, which portions 43a and 43b are formed integral together,
with a level difference therebetween.

By rocking about the first pivot axis P1, the operated element 43
switches between the proximate position and remote position. In the
proximate position (Figs. 7 and 9), the first operated portion 43a acting as a
forward portion assumes a position closer than the first pivot axis P1 to the



The rails 41. are .formed on the pair of side frame members 35a. The
guide rollers 42 are arranged on the upper portions 30c of the suspension
supports H. The guide rollers 42 include three types of rollers, i.e. first
guide rollers 42a guided by upper surfer/es of the rails 41, second guide
rollers 42h guided by lower surfaces of the rails 41, and third guide rollers
42c guided by 10 side surfaces of the rails 41. The upper portion 30e of
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eactﬁa(ﬂﬂ) %ggﬁggﬁé *I}:ﬁi Sﬁgs I%F%%WO éce{COLn%nSUI’dePJI?O ers 40@6 e
a|ssz§§ae@dmaﬁ%é§ﬁ ﬁﬁé??ﬁ%%‘é&%ﬁ%‘l‘%é&@%@ﬂr@?ﬁlﬁﬁé erein to
rollexse4damndlizecom guisintiessitettioninfaserieally oppdscdrss paeh axis
othen agressthediaitdibdasldrbynt 1sthirtbsatter 9 Zheajnospatediidtivn.  The

5ea§&w5mh§@£{r9§9mgf§%%%he fo}_%@(@ﬂdfr 838 RCldes @kport
operziue&i (—\éeme t43 B[]o&le E’ Irection of access

5o
betweenaproxm epos lon ( gce/ a‘(‘f r aclgnt he transport

vehicle .3 AtdHiAgestharPausRidd ﬁ%r‘i@f’éﬁ‘% f?&n & REBeREiGE. the
8 anmredydvelyrfeot 4Heaménﬁp@frtqfethelemctﬁ@m@we?e&ed%ewma the
is lipkedtwdtblthesatticle: sippasd2% stehpthainhecopeitied eteshewtndd, Figs. 7
10 Whgﬁu'@ tlﬂﬁep&%m%a@%tt@@ m%@&@é&%ﬁ%él'&i%l@l@lémg@&@twﬁ When
art le trans{% fgsgl(t)# S d \Ii(\; S% 'J‘ﬁ@%hrefnﬁlt&&’ %8 on, opg E%t&ﬁrmﬁ F1§ 8

& artic rage positjo ede ement 4

aI’tIC e u oper ﬁ

&g @%ﬁf&fﬁﬁﬂ M A G

plate-like BhgdinBagovmeshaniEmd4ipeidsartiore dtnbf apmside fiafiest link

memhets 35actobdiplyatablécabodibalinst pivotamistiPl Sttefidiiditikough 45
15 th%&@%ﬂ@@m GRRETIPR- T4 ORRTAteR €leineny 43dNsUgiRS RJHSH operated
oﬂt%d 29 “9 gg% geaaﬁ'e%emt&? Q{M{x%ﬁ&seﬁ& {%@5@& nnected

transp en in th OXIm te posi n and on The
opté’rﬁe II%FH ﬁgﬁ é’i‘i‘é%ﬁﬁ'g Wieitsthi ﬁx‘fgﬁ rom%ﬁe
aawtlvéh@@?ﬁ&ﬁeﬁ%ﬂﬁ&n@a@&fmoAWaﬁ@W%htﬂﬁé se 48, and
totjethetharitnd tevetadifferemocecthérgbetaend. of tiBytiookihglaboo e The
20 firghRiyolickis:Rh teiereipies Blensa b sichambeiognatiie phgxispatated
p%ﬁiﬂ&@% E?Q&%S 9&%@0&4&%‘5&%@&%@'9@49% 7and 9), the
first ope 3#1 ortion 4 aclie Ig orward ort sum % 1&‘[‘1 the
closer th afﬁé{’?ﬁ%,é{?ﬁ}& 185 (?I‘élcf P
inaféckartiaieneah Se ripEsersm. t’l‘ﬁeaﬂ%i]?)ﬁé?ﬁiéﬂ 9@%?{14%%%%{@6’18 er
elpositinid 3 Kashograucfsg fllnébdlvpeeatingaldeind tlmdiractogaging roller
25 COpsinpthe-diteBiomefaneassdanprs dbediishpivol dpRljvdeiig firation

@ﬁéaetgg %ﬁ%‘?%[gpﬁ!lsl g%ﬂggg'gt ﬁlé’ HIRAe ROP LRI Em %@Qi@n%gort

has a a at thé forw osed ta the t ftnsg rt vehic ¢
BRI S e R AR B TB LR TLE SoER R LR L S o
pﬁbeudwnh kipbitfo ve mERE ofERLRR ZRT cldnistht 28 aﬁoat?ﬁ&’c I riport
astele tingpaemerT hThevhenste topeiaie B dlethelet 4848 lopatdilig dewice S

30 PIOXRalERAsHAN afg SHANPIRFOS 4.10a0d InthReAF e BURRAdESiS the

'%é‘te Eljon tr}en%‘&%k%e%?%‘?%ﬁéoﬂ%@gwp‘%r'&&ﬁ?eo@e@é&dae fBF %%é?anng

e remote position, as wn | ticl

s%‘ﬁaﬁsz@rsaﬁb%&@al e Bl PR P ATAHEA oo e sde.

mechaniBhe anerafingedeniredlinkladesalbase Fitsitrk arfheBaasuebrghicle,

liplaadredenaned dhj dditleadipeéfion b€ dtrsisink alided53 movable by rotation
35 of a ball screw 57 mounted in the base 52 to project in the direction of access

from the tramsport vehicle 3 and refract to the transport vehicle 3, and an

.IO.



10

15

20

25

30

35

15 has one end thereof pivotally connected to one end of the second

operated portion 43b of the operated element 43, and the other end

pivotally connected to a longitudinally intermediate position of the second.

link arm 46. The second link arm 46 has one end thereof pivotally

connected to the base 48, and the other end pivotally connected to one

end of the third link arm 47. The 20 third. link arm 47 has the other end
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With the transport vehicle 3 standing still in the article transfer 30 location,
the operating device S carries out a projecting operation for causing the
engaging roller 51 to move the operated element 43 from the proximate
position (Figs. 7 and 9) to the remote position (Figs. 8 and 10), and a
retracting operation for causing the engaging roller 51 to move the
operated element 43 from the remote position (Figs. 8 and 10) to the

thsowiraetie qfosiionLhigs Banst 359) oﬁa@a@@aaai@ﬂlé@tteaéllha% fore and aft
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arpuhtlmame&dtpomthmartlcle support 29 located to the article storage

pOS'“WhEH%é%@fHHﬁéW&E239 iﬁéd@é‘%ﬂér%fﬁ%e@té‘ﬂﬁﬁ@{’éﬁ% ﬁrom the
|t|on to the article storage position. Movements taking place when t
ro BT T L AN BIANeBRS SR S0 ASo g BUSHBRIER D) in the
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of HMBREOXIMELe MSIHOMIP device S executes the projecting operation to move
the engaging roller 51 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 roller 51 engaging the groove 50 is further
moved in the direction of access to project from the transport vehicle 3, the
engaging roller 51, while pressing a side wall of the groove 50, moves through
the groove 50 to push the operated element 43 from the proximate position to
the remote position. As the operated element 43 rocks from the proximate
position to the remote position, the first link arm 45, second link arm 46 and
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35 the remote position. As the operated element 43 rocks from the
proximate position to the remote position, the first link arm 45, second link
arm 46 and third link arm 47 of the linkage mechanism 44 rock
successively, to move the linking operated element 49 toward the
transport vehicle 3. The movement of the linking operated element 49
toward the transport vehicle 3, with the slide guide mechanism 36 slidably
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50a8f 'fherym)aepﬁﬁslpdmy thathib 30 ctfiatatédetamenThAl sahoibeaging roller

51 mﬁg%ﬁ@m%ﬁmv%tﬂéﬁe SemaieRAslian s MR from the
erg sition is se&tbﬁ osition w e he center of enga roller
groggr% 8@21%1’3% f8r Hﬂ‘é‘bﬁ& ﬁthe center of the groove 50
of opélated élemeneBiogatedicethd mmrmﬂaate pbeitiomjectihgt tperation for
cad%@ﬂggt'l‘ﬁ r@tt%raéin%a@cﬁnﬁaeq the gieeyethd E%Bﬁt@t?%}%'ﬁ{@ﬁﬂtﬁ from the

prox1md‘.s owr in and 13, a guide device e member) is
€

rovited ¥6r gu?é1 ng the EnLETRE rdIRFED h th aﬁa%{?go‘?r%cf%]r]r% 51 is
dlsméwfbr@p@i%ﬁemﬂvd pebidecaRniVeom thd vpren R EidiNe Motdtierelative
to tihe W@ﬂﬂlg é&l@ﬁi@@i§4@<@§d ” YHs ﬁh@ié’@l&?ﬁﬁgzg@%i@%ﬂeﬂ_ e %&%ot be able
dey cludes roller cting as Qui ements arran
toe @(%s%ltghs% Soft ?%j ?0 eerrc&)lpeeraa1 goi%’ltlc%n in tﬁe fore ar?asa?ﬁ e‘éa%ﬁt the
opefsttg l@@ﬁ@%ﬁ&a@#@ml opbrtbgepaﬁw%@n@ﬁsmorrr@ the
renglt@@ﬁ@ilﬁtﬁﬁZ @&We@byamel@ogﬁﬂ@ﬁ SURREEE] b ieiaebige the
e for ft direction Q
cen B S IR U1 MO S ARG the
cent%ﬁﬁr %’éﬁ’%r@WB%?&&%%@@L%&%Q%&%@B@&@&?W&W position,
so that the engaging roller 51 can engage the groove 50 of operated element 43.
As shown in Figs. 12 and 13, a guide device F (guide member) is

provided for guiding the engaging roller 51 in the fore and aft direction to the
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10 received and supported by a receiving support 71, and a distal end

bifurcated in the fore and aft direction. The guide roller support 63 is

connected to the receiving support 71 by connecting elements G such as

bolts and nuts 71. The guide rollers 62 are arranged on the respective

forks at the distal end of the guide roller support 63. The receiving support

71 is fixed to a shaft 71a 15 having the first pivot axis P1 of the operated
prejesmenpéBative Thegitiice rlars 62 guiddthepperatthginemhéer 88 ivien the
oplS¥5:3hd AL AliECHOB R HRRAIRAINONIRELII SRR AL R LOMNAR Bebice F
.. of operating member 56. Wijth the two guiderollers 62 guiding the |
ingldsn R HEHHL S H 2 HB8 BERRSRTS R RRERGIRG FBRaPHE fdes of

thguitie ¢ thequaipes J0opErativa pdsitidere anthefuiizedéivive floiisguiding the
orBRRSHYGIETdP Suidertne pogagipgenliay s hinthsdirection of access

continuously, while the engaging roller 51 Is located .in the proper
operz?tilt\?ézgés}\ggnr?n%es %%keggﬁas 5K %‘frret&(lhzhy a?t&uég?dlrr?é?ﬁ%eséﬁ%a?éﬁg 3 to be
rotafiabbi abth propdedlp s d poritsslthard, aggioggidingtthe Jore and aft
di@g@i@ﬁwmmxﬁﬁg@md@aﬁigcgﬁw@betm : é@ﬁbﬁl\fl&ﬁ@?tfﬁﬁel@ated in
onfinue fo r elnc ct witi the oslie ces of the._ .
g B S T JUIAC FPRA RIBREE B . Eimal end
reghigefontyt sEERSrted bphg BRRGIIRE TURROR4BInASE Lﬁdél%%ﬁkaﬁz& bifyreated
in ftliméeradiactafthkireptiomng SDhcoftidgtobie 30 ipoguieinGg thennected to the

re&NOBANGLONGE 7119 N6 RIQREL0ANEIMMEP QRO D A GWHS FYI%SS The

50b are wider apart in the foye and aft direction at an entrance than the
SRR BAgHGiIAgTaNeP ﬁ%n%%éééﬂ?&‘i’n‘é‘?r R0 a%ttfi‘il Jibaljend of the
gufdeheoldevay drgmrth® -andfert nasieicteng standing still irs tiixcedticle a shaft 71a
haﬁ?ﬁ[@fﬁ{écﬁﬁé&ﬁ%h%ﬂ@@ﬁ% walls em@e&)@mfmlrectlon are
inclingd.to approa ea%tbothe(g%siir;)ut3 at (tghetgwde sur ageg%@ :%ag‘#?centd &
_the 'open‘?n% %%.16 ﬁlésgroﬁ}lel _ ecoRe harower h e rorétang arre an _a
dirgebistoh B atalingtincentaytiroitheoraekpofh tenifievgamhesndmf operating
meitiste serfacwsthOthemiactthecnadgiobmien Sihiotlivide hatengagi@ber 56

to ;é’r']'gé%ic&%”l%@{&? Slabue %%ge%%ﬂ?g rinQ}‘%‘ieﬁ‘éséﬁ@% Rl “he proper

e operating device’S execu projecting opefation and the
OPiRHY 8 BAEHEYuides the engaging roller 51 to the 5 proper operative
positidhsvihhdcddseribdd witbneferaried to Bigidbthe eNgheimtheddntdil in the

dirkidkiRe qReaing elith alsls, APRIRCH JTOREL ARFPRSIRREEANYE BASKANin the
Q2, a corner, at the forward end of the op%ﬁg’\% ember 56 cgntacts %qlgg e
I ;

PrORah OB TN POBS 08 rdtat R e GtRaé EHMuSHE &
enghgwg roHer 33 (B theupemung ativdeosBisnguidét betwatantimiding the
opehd gniglenielisre S3indherere suiciaH ditersiawiiarelyethe sepenQioiers 62
%n aglg roller 51 is brou th m% %greement. |th.§1e praper o;c))?r tive .
conT OB e (e Atk SR RIS AP (USRS £BS GPrating
megrbevdEdesintak the epepafingBirnbend thidansdhedigamiosupfaresss.
50b ase gidedthiel asleaging o3lersld0iBEng iiecesnioh Qd ol eNga@nt the

opd g S BB B O A R R IR BF MR proper
opegaidsesnaaiiansopibeeaida raverperidelin  Enyadii PR s thefre and aft
dirgetipar apatabyepositiachan the width of the engaging roller 51, and become
narrower as they extend further away from the transport vehicle 3 standing
still in the article transfer location. The opposite walls in the fore and aft
direction are inclined to approach each other, so that the guide surfaces 50b
adjacent the opening 50a of the groove 50 become narrower in the fore and aft
direction as they extend away from the transport vehicle 3. Thus, the guide
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As shown in Fig. 13 (C), after guiding the operating member 56 to the
position therebetween in the fore and aft direction, the two guide rollers 62
20 continue to rotate in contact with the opposite side surfaces of the
operating member 56 to guide the operating member 56 along the
direction of access. Consequently, the engaging roller 51 located in the
proper operative position in the fore and aft direction is guided along the

suliteaioB Ol acaesst hthingayitgereligadingreofeai bl theguitderkiygheller 51 to
thghégglg% %%f&g)v@bso?s@%paﬁper operative position. As shown in Fig. 11,
erat

Ihg member 56 is supported to %e movable in the fore §nd aft

directIP By BRAbLItRRESB R SHER B RS AHRSIOSH 1S diittates the
prﬂje@umgeoﬁevmdﬁ amnd ghitlgsiddades &OF wugdedde eccaggapiegrmlier 51 to the
Yoy VRe Hl@t?cﬁ?@ﬂ@%@'ﬁ\@&&fb@&%ﬁ?%ﬁéﬁlf@%'Fi;?pfﬁat'on

angrt:]%?,o %%%tfli%%r 0 %1 d:[[J]1lathe U|d|ng rgéi&%%e?f th é)jéjg ‘#%‘FP £ proper

opshavimeapBigtion, @% @p@natmgahéhﬂ)&rrwlsitﬁade@f tﬁhel@memém@genaﬁmber 56

coﬁﬁta@t@eﬁ%rbbyﬁlb%Jeiaél@gﬂ@tf@ea%fﬁt&;]@dmibm@&ﬁwlm%kah@@?x?quently
o WIH return 1o, the neutr onin re.and a

asd?Fé dl%ﬁe?@\t# tﬁB%}fraﬁspor #C?g cg‘fheegwg G %he two

gu@l'é@/ld@%eéﬁeﬁaté@tﬁbﬁ?eﬁé‘@tlr&;’l@pé@tlé#a%tl@ésc\‘fbééi%o&éetﬁéea*ﬁﬁéleQ1 of

engdppRE ¥l Fufiebivaphb &ﬂ;ﬁlﬁlgrﬁéﬂizfﬂt ﬁﬁﬁliltﬂibtprb@e&r@plﬁ stivagmsition

QLWL LB Billdle SUPRULLBBOK g’%osmon alychion Bedidge sgve 50

storage pOSItIO o t e artl cle transfe eartic SUppOI’t .
guide

coptRRERBE 85 BRI M eFaRdpattidnitians:; ﬁ«%r%%dﬁ sLEastty AHa
thartéclgstippontad cohladts ihangndportamtucidyd. of dingmgamgsholleribl into

agi‘:égﬁnéﬂt %‘Eﬂpfhl) DD %Y%ﬁx%@%%ﬁﬂﬂl@@arai‘lﬁ)ésﬂfé) ViR i BRtion of
swﬂch ble between a locking sta 1;1% forﬁgﬁmg th artlclef %p%r(sb
o SHIGHE o388 JOSVEH HE i GHBoRng NEORBAE (P H8]Tap0 can
acmk@a;sﬂygghaiarthﬂaeeamngzmlmam dbeipedRéncineeativiopkisigion.
mem@esr @Ho‘%hﬁtﬁi)@x@etm@@)aé%r@m%@:@éﬁfﬂg 9B E6 to the
RS emen. 3 Saans sl fom e RN AR OO Foters 62

pO?é&?& |on and an un ing pOSItIOﬂ for permi t ]t
confiared a@m@um:;:@@mﬁ PR tRBRASH pﬁé?ﬁ%??érﬁg idfgteerating
mdAbkoBeT be dhiltcking owrdengne sititabie hlorgckihg dbeetpivdt access.

I
CO?@Q?%“‘X{?%O%%%@%"%%O k.ﬁé@gﬁsﬂgﬁ%&%‘?‘% e %?%?9 Ry ion in
%@%ﬁﬁdﬁl aft giraesiethis Hae dRddsethf i wstien stiRersdes a lock
dewcﬁﬂﬂﬁmmag Wéleng&mgfmﬂztemlmgandmébgdﬂmxgtgphafdevme F to the
afaﬁf@g@&@ﬂﬁv'Cg&mﬂ"ﬁﬂq@ignqﬂa&?et%e@a& méi%s is
prOinCtln é\t?% tion cess fr kﬁ%e tran ort veh&&I 1 55
S“%H\ﬂféﬁ ReoBIOTBIER 1 (Hifh IRESUAD Wi ELie i
formadommgthettsemm@dndmhié dptesTnishellrams gdre \&n@e@zvuh@ Boknd guide
suﬁsw‘semfatglﬁ@@m%ﬁ%@ﬁlgrﬁﬁm@%of@mwd on the upper
s.urfaeg.]l_f étgﬁant the fgrwz;%j en $f the 2? %%ratln er%r 56 at )} gﬁ(tg&er the
in the SPRERERE SR BTG e Frwatd erd Of the
proppeiaingraeatisar, 3he gu1d1ng action of the guide device F and the guiding
action of the guide surfaces 50b are canceled. Then, as shown in Fig. 11, the
operating member 56 is biased back in the fore and aft direction by the biasing
force of the two biasing springs 61, whereby the engaging roller 51 will return
to the neutral position in the fore and aft direction, and will retract to the

transport vehicle 3.
When the operating device S executes the retracting operation as
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Thus, the operating member 56 acting as an extension and retraction

member has the engaging roller 51 for controlling the article support and

the operating portion 70 for controlling the lock device. When the

operating 30 device S executes the projecting operation, the engaging

roller 51 and lock device operating portion 70 move in the direction of

access to project from the transport vehicle 3. When the operating device
deSceiraltabdhe, relacingchpearapportheengadifad|itonl ahe lackidevieansfer

Qperati rtio ove in the direction ofjacgess, a
poﬁ%ﬁ%%o%?v%%?clgr l(%%%]ﬁ\@ ﬂlggklngdd r%‘?e&rté%ner_ 612 iﬁ%ﬁﬁgepst{gl%oglg%%gn%% IFOYEd
acidpmi Ay Prothratbide sirstasteRasstien $8 i pritlaplapster position,
thextanilihg hapizortally, eotddk pleteshGodeferitingitm of distal yutoftbbicle 3.

Tl{gi{%aﬁ%gﬁuﬁtv egsediellen b atappest todhetigakand t MR port vehicle
3

Ing arm 65 and arranged with and spaced in the fore and aft direction
- from the lock plate 66 to be rotatable about a horizontal axis. 6The rocking
arm 6Blhas aapratinvehem tRigeof Wyoldlavonrideted lock otkvicppBri(locking
apﬁ%‘fE%IQQ%ﬁV%l%EL?@%@U&J?H%&%QﬂEqig;u‘é@ééﬁ(itﬁ z@oktti%g I@%@:(g@grtm) for
ec is supporte r-like suppor erected on the bas an :
Loqij 36 s BRI SN T FRe R BRSSP Ao B ey G cking
stataléFimphoyfeststesingibooerticlprompRIkss. ﬂ*ﬂéqsekksdsﬁm debpcludes
a lﬁgk]i%gﬂwb e @ll%hﬁﬁl?@éﬂﬁ%ﬁ@éMaitilb@lbﬁgé@é@diaﬁdﬁgteM)dfor locking
togethe connectjng_element 6. t k.
th . PR RS il Il P B Sfton to the
remr@%ﬂﬁm,m@%@mla%pmﬁ%% gk LPRTEE e SekiRgerated
elem!ﬁnbgts‘% is}_ﬁftiﬂ@h@mﬂnehmepmtﬁmlmmgmmimdﬁgnﬂ#)amiﬁeﬂﬁ The
o o Hou Lot M L At boweon the
_ [ [ ion, by the wei |
locgmge@eﬂtre&ﬁggstaé@%a ﬁb@iﬂ@k?ﬁ‘?@c@ﬂﬁﬁ&gnﬁi%&%r% fhove the
loclonigrp aitiv 65xtbilierhedogyhiesrdl rtekhelotking poleiitparm 65. The
!OCkirtgiétEHQeéﬁ%is Hl%l?@,i%@g&ﬁéﬁ%ﬁﬂge H&}étgg SEDERED ig losskedievice
in the locki osjtio when the rocking arm 65 is received and, .
P BR B R LBRES oo et A s (Ao TRy &1 Wibing the lock
devicm &I drmg issitisirmeshtain itPrGe 1aRrking seRisIHY arraissingsin the
dirledﬁ@ﬁétq st idrenniaeting aspidet swtack of thedaperadhihelemehick3device R
ocated | imate .positio imijt [ :
fro T o g dtion of

acqpekify FRENTERRERORS IBERISIPIS the i dOGR Jp B APSEAFBH PRI iR 76 1s a
pre@inpeslopk flaméd anstimesppennioaiing stdfecsitatted fopward from of the

opdPE AP RIS IRIEHE L 41 IeREIMIHRCKRA Qb IS oResRed RISRER S ward the
etween the proximate position gnd remote position. The locking member
fw@@@ﬁ@éﬁ@%&?ﬁrﬂﬂﬁ’?ﬁi@ﬁﬁﬁ%@ﬁ%ﬁg the 30 unlocking position by

presSUheispiie aten dtong theelodle vl S cactivg aingperfenJiomanihgatraction
meRIBISCHAQNEHER H, trygriEls ﬁi‘Jﬂ“&oR‘t@éﬂ@ﬁ%ffﬁmébﬁ&P@léﬂﬁy&Q and the
op%ratln %rtlon é) gctlng n%t .glre |8nlfr&m é]e‘ez.!:%ckmﬁ,ﬁglsﬂtﬁgtoot%% —
PR agng(% liort s Ogn. fégf%ylm% emer?f of e}ock_dewce operatn:?g g
devioetibn 2@ cutesrabet@icodngponarahior 3he engaging roller 51 and lock
device operating portion 70 move in the direction of access to project from the
transport vehicle 3. When the operating device S executes the retracting
operation, the engaging roller 51 and lock device operating portion 70 move in
the direction of access to retract to the transport vehicle 3.
The locking member 64 includes a rocking arm 65 (control arm)
provided to be pivotable about a second pivot axis P2 extending horizontally, a
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35Specifically, as shown in Fig. 12, the pressed roller 67 lies between the

two guide rollers 62 when the locking member 64 is located in the locking

position. The pressed roller 67 is pushed upward by the lock device

operating portion 70 in the movement to project from the transport vehicle

3. The upward pressure from the lock device operating portion 70 is

canceled by movement of the lock device operating portion 70 to retract to
lodkheptiies Bortdigiialéidg frovith thetplesaddabiiae Gropkisted tpneid dypressed

rol O?m'@t’?‘éa g%!&%g&g?;ﬁ%@n%?é’cﬁl%:g}ﬁgf?ﬁm%%@&#&%%r@dﬁ&“&i’%ged with

anérégeﬁﬁéi G 1P5mah %ﬁa&&&%ﬁ% 5&&?3&455‘ Brﬂégeﬁatable

aboolten &%rmmﬁaélexb,sthe locking member 64 10 is freed from the force
pushifg it froime; d?ﬁ:{('@g m@%&hmﬁlmmmw&aﬂy connected to a

locs S RBOe 2P B LD A HH e B T atod B ook
sumv@t@aﬂmg ;ﬁﬁsma@mn@drbysarbaxghka,snpmpéraﬁngraetﬁdeog the base 48

anaww}eesﬂé@wg@%wermionmwltm@@&ﬂ@mmwme the guide

ortion 70 f d at hef end oft erating e 6.in th
mﬂ) rec’flgﬁ?@iggec%sﬁ ﬁg V;iranspo vehlgle‘% % eBP Ot deck 68

ang gEriding Porticiipo Wb rRacad ehesphicsddy sbaeke. %étlﬁ%sr@ae@et\%%ther by a
corapRidiipodlerient/Gineavhsas thehditecliarhtalpiojebt flook thepianspdetR068 is

locXECIS Jreth e r?%ﬁgg ralier.67, eﬁ%g%agd upward by the lock device

operating portiol onsequently, the rocking arm 65 rocks ypward to
switchVi mmB@FM%%Ma%%mﬁ&t%%mc Rifg 65, the
lochinsitinre lrerbeh ésloekited abderibeméee s hiflodkmthp amiookitigositiomnd the
uanc'i?i?li( ' Mggfoﬁi‘@‘i% 'rlég)zeggo%é%éotf&m?tg ﬁéﬁlr&&rac%t??ﬁlﬁ?h g member
[ | v operated eleme ing the
64 J5 BiAER oo 15 ORI D pr e e B b e g 65 A
locmumnweﬁahe mm@ed\’ém m@cmmgm@e@lqmnetmdémr@wm@m 65
to BESHAWR iWzied hbclia @peraingsiavice SraxenlteThe Iedaaingtopper 69 is

disphsed tlon L@ n%love ?8 iogﬁu% vice r?l% 5:;"5%] 0%05%7(9 ro1r dlatci«:hl%% position

orwar éra mem Irec |on o retra
whenethgrigsdinsepidie & A%wweé a&d@laa@mﬁ%@qbéhﬁaﬁt%n%@@s in

the difdssiantie letiacidartbmber 64 is located in the locking position as shown
in Fig. 14 (B), the lock plate 66 assumes a locking state for contacting a side
surface of the operated element 43 located in the proximate position to limit
rocking of the operated element 43 from the proximate position to the remote
position. When the locking member 64 is located in the unlocking position as
shown in Fig. 15 (B), the lock plate 66 assumes an unlocking state retracted
upward from the operated element 43 to permit rocking of the operated
element 43 between the proximate position and remote position.

The locking member 64 is pushed from the locking position to the
unlocking position by pressure application from the lock device operating
portion 70 moving to project from the transport vehicle 3. The pressure from
the lock device operating portion 70 acting in the direction from the locking
position to the unlocking position is canceled by movement of the lock device
operating portion 70 to retract to the transport vehicle 3.

Specifically, as shown in Fig. 12, the pressed roller 67 lies betweeh the
two guide rollers 62 when the locking member 64 is located in the locking
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transport vehicle 3, the pressed roller 67 rolls down the slope of the lock

device operating portion 70. Consequently, the rocking arm 65 rocks

downward. When the lock device operating portion 70 separates from the

pressed roller 67, 35 the rocking arm 65 rocks downward by gravity to be

received and supported by the lock stopper 69, to shift the locking

member 64 from the unlocking position to the locking position. When the
pdsitkimg nfEhsbpréted shifted 66 tlheplodkangupositichlip this lway, deeilmckperating

pdRtaln 660sinlaged }BSK}@&P&KMOS‘}%@JE% CRBIACHAE tﬂ%ﬁﬁ%w rt%@ﬁ&é e The

F? ted elemen;f43 togi{ohf Er‘n of the Qc erated eemg&t 43 from db

URREGtoRMETE ostith t6he P& ﬁBﬁra e\ PELS dBotAntRted by
meypeneting efetice Iscéxdevics mepaé}aeupgrépmamrttamametcadtmghe transport

vedRgapon to switch the lock device R between the locking state and

unloclﬁpgh te. The Oﬁel‘ 1n9 gewcehleéhlfts the atgrﬁ;]cé% SypRor Z?nce I rdhin®

lock deVice R inPthe Tollowin Er A the pre prol g operatio
postiemity dhoideckingirrahng frisEreR fiom the [bsnpe Dostisncto the

urihie kinlgckégtiiate, Wldeﬁh@l@@ft@fvﬁﬂﬂslif&aﬂﬂelelppm@lrtf?&ﬁr@ﬁetl&k device
opéﬁ%ﬁ%f@&%ﬁ%%%%g&e gsa' E@%%B% (elsi) E!i% Sﬁ%ﬁﬁ%%ember 64

the operating d ts the artl cle support rom
is drae #Qﬁéfé]ﬁ?)égﬁﬁ?nRb‘%hén&t}élér%rébe HRSSHBR, RRRIMEdaridie unlocking
posititanes the lock device R from the unlocking state to the locking state.

crecn et S IR P U U e BARETE T S B Pompnt of the
IOCZ‘e@ﬁ:‘é‘C(?p rmgé ‘iﬁgﬁr%&&rowded at the forward end of the operating
memB¥h&s Wik heckénig therdhertivhiolenededs wotprojeckimgiptsétion as shown
in FRpspartuehiplerdtflewrvete Ieretha dy easassplerifg lﬁ)@iﬁiﬁ’@ﬁ@dfhove the
] hedentrance e@o%mon of tile 20,%010 e 5Q of ot%er ed eIe ent4 nh
ocC evice ating I]?OT q(n d orme ?f % elfl the ﬁgeratmg
irection of access the lock device opera Fion 70w ush up't

mqsvé@geaﬁmlem@@@mé%nwgmgfmﬁ eﬁ@e?@@ﬁttwe v% 5@hen the
lockhdevibe ppessethfolienricds Tisstpusied thdytbestatlroltvicé Dpesatinge lock

de‘pﬁg' eZ’gLIl(}l "@#Hb%l %\’Qﬁp& 6&11% Otﬂ%éﬁ%%% ?@E‘P@HQ {pgnsport

to switc evice R romt ng state to

um%ﬁo@;&ﬁ@rﬁ%ﬁ@ T e 15k éeuméag%%élaefr@ﬁiﬁ & YorgamRerating
podtate t60the Goteekingrsthte tHve npduate hetenténird@kis pgywittdd tio swaitch the
1oci£ﬁ£§ %%ﬁ@?%@t%%%l%‘ TG £5TBOIE RPEH R TRERNIAGIPERI . STWhen
the lgc %Sét n?ember 64 is shifted to the unlocking position in this way, as
shown in Fig. 15, the lock plate 66 is retracted to the unlocking position above
the operated element 43 for permitting the operated element 43 to rock from
the proximate position to the remote position.

When the locking member 64 is located in the unlocking positien as
shown in Fig. 15, the operating device S executes the retracting operation to
move the lock device operating portion 70 formed at the forward end of the
operating member 56 in the direction to retract to the transport vehicle 3. As
the lock device operating portion 70 moves in the direction to retract to the
transport vehicle 3, the pressed roller 67 rolls down the slope of the lock device
operating portion 70. Consequently, the rocking arm 65 rocks downward.
When the lock device operating portion 70 separates from the pressed roller 67,
the rocking arm 65 rocks downward by gravity to be received and supported by

the lock stopper 69, to shift the locking member 64 from the unlocking position
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groove 50, and pushes the operated element 43 from the proximate
position to 30 the remote position. Before the lock device R is switched to
the unlocking state, the lock plate 66 prohibits rocking of the operated
element 43 from the proximate position to the remote position even if the
engaging roller 51 attempts to push the operated element 43 from the
proximate position toward the remote position. When the operated

to eleRRkisdplnsaied in Wide rﬂ@éel&ﬂsﬁ@@iﬂm’mm @eeiatsit emenitSlocking

Mevss fhe ﬂﬁ'c' wﬁ&p'%‘?{é %Jf;o’ElQ}% apc 5 é‘iré}ﬁﬁ péhf”i!fig %6'1}?%( Uglte for

0
PO ahster p pos lon. Thus, the articl suppor rom the arti
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ere

Oper %uﬁ}, 1% eV1c

Separa romihe pre sed rofie y Feanceling the upwar
tr%@@ui@&ﬁﬁ?@&%&#ﬁtﬁé’%ﬂﬂ aree R p st heneadter ppasisehes the
loclolerfde Rnonththeandelikiing sfatetophanddapgesisitee applied to the

pressed ralel Sifedn 5, ‘iﬁ‘HPé?' 5[1%9&‘?&?199 WB%%OEHée Rk gEYIEe device S
operating portion 70 for pus |ng e locking member 64 f om the locki ﬁ%
XCSRRA RS BEOLHIGEERD B, 9kl e TBER IR RER ShATHbIPRbAevice

opdhatumippkirtgestdie wrivededkitigbtafer#ashewd of Flg dpethasinitmember 56
wilUHevneeheRis i34 88pPer$.te82M6!9 roject from the transport vehicle 3.
However, since the pressed roller 67 is disposed in the entrance portion of the
groove 50 of operated element 43 in the direction of access, the lock device
operating portion 70 will push up the pressed roller 67 before the engaging
roller 51 engages the groove 50. Thus, the pressed roller 67 is first pushed up
by the lock device operating portion 70 to push the locking member 64 from the
locking position to the unlocking position to switch the lock device R from the
locking state to the unlocking state.

When the lock device R is switched from the locking state to the
unlocking state, the operated element 43 is permitted to rock from the
proximate position to the remote position. The engaging roller 51 engages the
groove 50, and pushes the operated element 43 from the proximate position to
the remote position. Before the lock device R is switched to the unlocking
state, the lock plate 66 prohibits rocking of the operated element 43 from the
proximate position to the remote position even if the engaging roller 51
attempts to push the operated element 43 from the proximate position toward
the remote position. When the operated element 43 is located in the remote
position, the operated element 43 moves the article support 29 from the article
storage position to the article traunsfer position. Thus, the article support 29 is
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20 support 29 to be slidable relative to the fixed frame 35, obliquely to the
horizontal, between the article storage position and the article transfer
position above the article storage position. Specifically, each rail 41 is
inclined from one end to the other end by a set angle 0 (e.g. 2 degrees) to
the horizontal Thus, the lowest point of each 25 rail 41 is the end remote
in the direction of access from the transport vehicle 3 standing still in the

shafticlertean ks @m@n@mmagb@da@ﬁeatmemarcios@mmetfmann.
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rans ort comman n Icating a transport starting Statl 7.and a
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poggeratinn to tthespestgedontdlaer &rfroffiliba, sthrting statlbativto thethe upward

A o o e
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theohtahing Spireitidhetstatiegustiaidnimg tpemﬁmage’ﬁbu&oﬂb@fil@ﬂédiﬂm@ R is

s“meﬁsﬂ‘%tr&ftﬁl@dﬁ%ﬁﬁﬁgvﬁa'@é% fReteRkihg eagnort vehicle 3in a

stoppl osition c res o,the startin atlon 7.Next WI'[
trans ts%]é‘r‘ﬂael% §$( q’tell wﬂﬁeg %c(?ppln%sgos ion bl JMippBitdthe article

support 29 to be shdable 1elat1ve to the fixed frame 35, obhquely to the
horizontal, between the article storage position and the article transfer

position above the article storage position.
Specifically, each rail 41 is inclined from one end to the other end by a

set angle 0 (e.g. 2 degrees) to the horizontal. Thus, the lowest point of each
rail 41 is the end remote in the direction of access from the transport vehicle 3
standing still in the article transfer location, and the highest the end close to
the transport vehicle 3. The set angle 0 desirably is between 0.5 and 10
degrees, and more desirably between 1 and 5 degrees.

Thus, the slide guide mechanism 36 is constructed as a slide guide
support device for supporting the article support 29 to be slidable between the
article storage position and article transfer position, while biasing the article
support 29 to the article storage position using the weight of the article support
29,

The transport vehicle 3 includes a carriage controller for controlling
operation of the transport vehicle 3. Based on commands from a supervising
computer that controls operation of the entire article transport facility, and on
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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 lower position. When the gripper 4 is located in the lower position, the

carnage controller operates the gripping motor 27 to switch the pair of 20

gripping elements 4a to the gripping position, whereby the gripping

elements 4a grip the flange 5a of the container 5. The container 5 is
detectiveddoifitaviay. fbohsegrentlysdhecsapagd dabvaligicppderpsifvehicle 3,

t th 4t ise t [ 4 t iti P
e e it SEATAe in

. e .
opeatdps el EME BRSSP R 28 RS o RRIB S P4 e piRg heRfG on of
theometpirdingrio thetde dihafiohstatton fingvienitheStransport vehicle 3

has stgpped inthe S1opRINg Posiion, caresPRRdIRIR e, destRatiaN transport

station 7, tg,e carriage controller delivers the contajner 5 to the destination .

CORYRRRIABY R EBR O FER TR Yriptier # 136 0Bel A BrERE Ry station 7
ammoptRF pdapdrtyrnfed sthensr@ceinih gttt echitainen Hheratiea statiagsport a
corftalion 5 DG SUREEVINIDG SATHIGE T B/ 83 A4S GRARAN the carriage
coﬂ?%‘i@i’ngo%gfols operation of the transport vehicle 3 to receive the container
5 from the starting station 7, and deliver the container 5 to the destination
station 7.

When receiving the container 5 from the starting station 7, the carriage
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
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
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
corresponding to the destination station 7, the carriage controller delivers the
container 5 to the destination station 7 by lift control of the gripper 4 and
operation of the gripping motor 27, as performed when receiving the container
5 from the starting station 7.

The supervising computer may give a storage command indicating one
of the plurality of article supports 29, and instructing an operation to store a
container 5 on the indicated article support 29. Such a case will be described

hereinafter.
The carriage controller first controls movement of the transport vehicle
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of the plurality of article supports 29, and instructing an operation to store
a container 5 on the indicated article support 29. Such a case will be
described 35 hereinafter. The carriage controller first controls movement
of the transport vehicle 3 to move the transport vehicle 3 to an article
transfer location corresponding to the article support 29 for transfer. Next,
with the transport vehicle 3 standing still in the article transfer location
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R poswiticblet fiiomoter 80 forkinecontiotddbisdoskingeedee the projecting
operatiﬁe éﬁﬁ@ﬁziﬁﬁi@%&ﬁﬁﬁﬁ%@%&;ﬂﬁb@ §Q&@Br@éwﬁﬁ¢a&ng one of

s the en roll r51 th er o lve
th%éﬁ 3&?88\?@%%’from the g % era el to fefch 6
contalner 5 from the indicated article support Such a case will be

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

in the case of the storage command, to stop the transport vehicle 3 in an article
transfer location corresponding to the article support 29 for transfer. Then,
the carriage controller operates the control electric motor 60 for the control
devise S to execute the projecting operation. In the projecting operation of the
operating device S, the guide device F guides the engaging roller 51 to the
proper operative position to switch the lock device R from the locking state to
the unlocking state. Then, the article support 29 is shifted from the article
storage position to the article transfer position. After performing lift control
of the gripper 4 to lower the gripper 4 from the upper position to a position
adjacent the article support 29, the carriage controller operates the gripping
motor 27 to switch the pair of gripping elements 4a to the gripping position,
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the unlocking state. Then, the article support 29 is shifted from the article
storage position to the article transfer position. After performing lift control
of the gripper 4 to lower the gripper 4 from the upper position to a position
35 adjacent the article support 29, the carriage controller operates the
gripping motor 27 to switch the pair of gripping elements 4a to the gripping
position, thereby receiving the container 5 from the article support 29.
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thesrimmaaindihecfiont arabadkinente codre 4ot es %ﬁcéﬁ’é}l%%a&bment
43 |0qai§(§tﬂdbedl@ﬁm§mtﬁlphﬁb@ﬂlﬁ&f@@iﬂdﬁéﬁﬂﬁﬁb&@?&mged at both

md@%@%ﬁ%&% ?dlge (%ﬁ ARRAINE MG Ber:RE %EB%&?&%&M&E&M@%F B¥iding

contactin ers 74 arranged on the op eratln%member 5610b % fivst
the o REEHOA iEd! 10T Y BRRTe ARBTBI94 BYB A ingeAdotn the firs
empratinonin tHesfopecaed afpdiretionfreatite thevetingpntertivet 3beThenter of

en%‘ﬁ’%ﬂ Mﬁﬁ@%ﬁn@@@ ﬁ{rﬁﬂgﬁ%oaw@%there@?@pnﬁl%ﬁn@%m?ﬁ@f the
ero ve o) € operating memauer In the
s Dol
I
in Hhe FoieleRansferdneation fw soRiiingoptadédy el guitingrthenged on the
op g%ratln énm etx)’eng t% Ir1bthe g?a%?dﬂ%ﬁq?éﬁ%aﬁoér{besgu'fjﬁerw&isrollers

éneg elongated in Irec on of acce
74 are arranged to protrude in the fore and aft direction from the operating

member 56. The two guide members 73 are arranged to guide the operating
member 56 to the proper operative position by guiding the operating member
56 in the fore and aft direction between the guide members 73. The guide
members 73 have curved ends opposed to the transport vehicle 3 standing still
in the article transfer location, for smoothly contacting and guiding the
operating member 56 in the fore and aft direction.

The guide members 73 are elongated in the direction of access, for
contacting the guided rollers 74 to guide the operating member 56 along the
direction of access continuously after guiding the operating member 56 to pass
through the space between the guide members 73 opposed in the fore and aft
direction. In this way, the guide device F is constructed to guide the engaging
roller 51 along the direction of access continuously, while the engaging roller 51
is located in the proper operative position in the fore and aft direction, after
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contacting the guided rollers 74 to guide the operating member 56 along
the direction of access continuously after guiding the operating member
56 to pass through the space between the guide members 73 opposed in
the fore and aft direction. In this way, the guide device F is constructed to
guide the engaging 35 roller 51 along the direction of access continuously,
while the engaging roller 51 is located in the proper operative position in

guiiedenthans afgdiigaiiumediets thddingpieqmryating poliensd. to the
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priybenphextntardlitiohtiveldhgadésgnibier. 51 is displaced from a proper
operage, BO&&%O&&%&Q% of the Qﬂﬁf{?@‘i‘? C BREs B3 @@ﬂ&@pmaa guiged proper
0

rollers 74 to rotate the gui ller. h
Opﬁéﬁ%ﬁ%tp@élfé(ﬁhégdq}bet\ﬁgé G ﬁi?ﬁ’e ﬁ'{em ers ?not 5“9 Sproiers

7436 disentiobhevgeidey mﬂleem%& QComsngagmigsioties Qme@blr%&gﬂ?m Rpr 56 is
u?&éaeﬁb%%@ﬁh {he %Qver%tiﬁa@pﬁr@ﬁi&@@svtmﬁﬂzhésfmhamtaft direction,

em od ulde surfac | f:
whee P'o rgtfﬂ n&aﬁgﬁ]]éoig e%t!i)?g?&cﬁqétlr?l%n%t 95[%?%%9@11@ g Fhe
Prsneﬁamwb‘ﬁﬂsm@eﬁm@?engﬁgm@ thredsteBhedimebtin®PeR bhe suide
sufhRgingKoley &L intelagmrmait ok e thopepopediieptsitidh@engaging

ro][% Tra%wgmgt%hmfegm a#ﬁ NSRS, e§65@btg?sg‘?ﬂﬂ% herebehysas | &‘bller 51

& foréand aft e two gw members ontinue to cqntac
to theingithe remdar 441 @grﬁ%%ﬁ%‘ﬁ‘tﬁ/rﬁ &F hid é‘ﬁboaaﬁﬁf?gﬁ%?%fv 1% gw(?egrOper
optdfiveriopstiope@dive position in the fore and aft direction, the engaging

roller | ﬂ%‘f@%ﬁb"gﬁ&aﬁﬁg taedisestion f ﬁf&@%‘éﬂﬁiﬁﬂﬁtb@ﬂ‘&)etween in

locate proper operative position.
the fore and aft glrec%leon pt wopguit Ot eér%n?godl {% to contact the

guided rollers 74. Consequently, after the engaging roller 51 is guided to the
proper operative position in the fore and aft direction, the engaging roller is
continuously guided along the direction of access while being located in the
proper operative position.

[Other Embodiments]

(1) In the first and second embodiments described hereinbefore, the
operating device S is constructed the push-pull type for pushing the operated
element 43 from the proximate position to the remote position with the
engaging roller 51 engaging the groove 50, and pulling the operated element 43
from the remote position to the proximate position with the engaging roller 51
engaging the groove 50. The operating device S may be changed to any
different type as appropriate.

For example, a biasing device such as a biasing spring may be provided
for biasing the operated element 43 back to the proximate position, and the
operating device S may be constructed the push type. Then, the operating
device S executes a projecting operation to push the operated element 43 from
the proximate position to the remote position with the engaging roller 51. In
a retracting operation, the biasing device exerts a biasing force to return the
operated element 43 from the remote position to the proximate position. The
operating device S does not need to have an engaging roller 51 and may have a
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(1) In the first and second embodiments described hereinbefore, the

operating device S is constructed the push-pull type for pushing the

operated element 43 from the proximate position to the remote position

with the 25 engaging roller 51 engaging the groove 50, and pulling the

operated element 43 from the remote position to the proximate position

with the engaging roller 51 engaging the groove 50. The operating device
no%m%gg%&@%}%y@ﬁfgggﬁéﬁpe as appropriate. For example, a

iasing.device such as a.biasing spring,may be [ 0 for.hiasj

the opL O BRUA 1 Do T et P BAGHES i er 51 and
maEhed SR tBHEE RNEATHERBITIYBENFIRAL the operating device S

execufgs alprajestinesoperdtiendadushlibdiopaissedesteibedt Uaririmbdfere, the

artic Xl '%%S;6’&355?9&%;%5‘&%18t&§8§i’é‘%’}%’é¥&iﬂl€&9ﬂ§@f@e{%%:gﬁné? 8 to and

racting operation iasing device exerts a biasing force to return the
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expasiiien tRbe ciietating pleni @9 Sidoke notivkedrankévermsisigagiay rofensfer a
co e ha e s e Re0 posiole
( o have ngaging yoller 51 and ma
e o HorRGEAR S B GO O QAP RISREHLE Jieh Pofer 5 to
arsefond ehebgdippentd tesofiladitedeintidloreppiee Bagifila supherpesifion close
to Zﬂfzeaﬁtﬁg%ymﬁ%{?egsmﬁnﬂ?gﬁ%wﬁaem@aﬁdérgalt theighpPdian the
ocated. in a paositign close to the upper position. For exam t rticle
upﬁ?ﬁpBﬂS%ciH'th rhide f_r%sr%fgr %%%?%%er%agy rans eer. grfa;(l)lﬁtgl%grﬁ gbt%f)g‘é%r?g n.the
artioln $pgaph&avdatzivnehd (pppwesiignthe gripper 4 by the set height
from the upper position in the state of the article support 29 being located in

the article transfer position.

(3) In the first and second embodiments described hereinbefore, a
plurality of article supports 29 are arranged along the guide rail 2. The
number of article supports 29 may be varied as appropriate. While the article
supports 29 are installed at both sides of the guide rail 2, they may be installed
only at one side of the guide rail 2.

(4) In the first and second embodiments described hereinbefore, the
transport vehicle 3 has two operating devices S, i.e. the operating device S for
shifting the article supports 29 arranged at the right-hand side in the direction
of movement of the transport vehicle 3, and the operating device S for shifting
the article supports 29 arranged at the left-hand side in the direction of
movement of the transport vehicle 3. For example, the transport vehicle 3
may have one operating device S movable to project rightward and leftward
from the transport vehicle 3, for shifting the article supports 29 arranged at
both sides in the direction of movement of the transport vehicle 3

(5) In the first and second embodiments described hereinbefore, the
mobile body is exemplified by the transport vehicle 3 having the gripper 4
capable of gripping a container 5 in suspension, and vertically movable relative
to the transport vehicle 3. The construction for holding a container 5 may be
varied as appropriate. For example, the transport vehicle may include only a
gripper for holding a container 5 by pinching it at opposite sides thereof.

In this case, for example, article transfer stations are arranged at a
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The position of the article support 29 for transferring a container 5 to 10

and from the gripper 4 is not limited to the upper position or the position

close to the upper position, but may be a position lower by a set height

than the upper position. In this case, a container 5 may be transferred

between the article support 29 and gripper 4 by lowering the gripper 4 by

the set height from the upper position in the state of the article support 29
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artielea it RERARs Hhe Sﬁ@ﬁﬁﬂﬁ Sevife 187 SRIMINGIRE aricle 5 storing
sechpuda(ﬁ@larmfaﬁdaaeme righiehaatiches irftpasHivstedbn BEMoRemEALied as
frapsport vehicle 3, and the operating device S for shifting 25 the

artc e rt arran d at the left-hgnd side in t r f

mover@éJ pﬁ}? i% %‘a%’spo Vehicles or8 8xgrﬁ18 ﬁwg& ?gﬁg&gﬁ%&ehm{oﬂer find
mayainhbvdeoh aoperiainacrREaStRevESR %%?éjéct rightward and

leftward from the transport vehicle 3, for shifting the article supports 29

arranged at both sides in the direction of movement of the transport

vehicle 3 30(5) In the first and second embodiments described

hereinbefore, the mobile body is exemplified by the transport vehicle 3

having the gripper 4 capable of gripping a container 5 in suspension, and

vertically movable relative to the transport vehicle 3. The construction for

holding a container 5 may be varied as appropriate. For example, the

transport vehicle may include only a 35 gripper for holding a container 5

by pinching it at opposite sides thereof. In this case, for example, article

transfer stations are arranged at a side of and close to the guide rail a.

Each station has an article device of the extension. and retraction type for

transfer of articles to and from the transport vehicles 3. In this way, articles

may be transferred between the transport vehicle and the station. (6)

In the first and second embodiments described hereinbefore, the article

transport facility transports, as articles, containers 5 storing semiconductor

substrates. The articles transported may be varied as appropriate

(7) The lock operating element does not need to include a roller and 10

may include a nowrotating contact portion instead.
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Claims: 1. An article transport facility comprising: an article
transporting mobile body configured to move along a path and having an
article holder; an article support for storing an article, the article
support being configured to be moved between an article transfer position
for receiving an article from and offering an article to the article holder of
said mobile body that is at an article transfer location corresponding to
Clsaicsarticle support and an 10article storage position; characterized by
operating means provided to said mobile body for moving said article

support between said article storage position and said article transfer
L. p%s‘hﬁ'ﬁﬁl &@ﬁ@%?ﬂ??ﬁéé%%é&ﬁfgséﬂ%perating member, said
operatingrtdasiBnspertiirg) mpbdjediodyoperigiedr Bropevpgieng a path

an@ﬂﬁ'@{ﬁ@ JREMBRIAWEN oM said mobile body at said article transfer

location along,a far-near directign, and a retragti eration for refracting, -
said d%ler%{i%%l?nesu ?ﬁ%w%?d%g%l%ﬁo% dec/i]g%o%%ethae&é?i%ea?p %%trte being

configarieh, tanbes 2@ T Rei e ABeR TRy Biaskde e sy dpterpcgiving an
arthele argradidirefiieimefl saigreicieile 20 dadli de dattarticfa sidnsiebile body that
. location; . . in sai
= BT AR Bl 0 BercHen Ao gnd o
artigleFHOXARILRSNEIBY location and a remote position further away from

said eiohitecteriyest aid article transfer location, said operated element

being,8ReLEhIE. INAld P3RVIIMaLe RRATIABLI BRE ARG U ticle
to be In said article storage position, and in said.rem te%jglgn to cause

SURRRA OB GTH RO P HS T SOTRERIRRSTAR PP SEHhA rangiggeosition,
saithesgres fingidieg saidopbrgting measéing saieniderarndidi ehexaidngomeans
exe%@fﬁi?raOB?é?éBﬁr@%ifi@fhﬁ{ﬁii%ﬂ%§an&ﬁﬁgaf_ﬁﬂie@@ﬁﬂﬁﬂ@Qﬁfﬁ_ﬁﬁ@idaway
operafing means executes said, projecting operation; . _..wherein sai )
Frog Ralthg MG R o DAt En SeuiaCElD BothRe 4 2 mear
diregiibastieladransRir RGHISOREFE thpdiefain gpashiuh feidaoRraTg g member
tovRRealA Masits thoapvelsaid eherdtadmiameitdtoivrsaiia oxitithteperating
me 0[%1" etﬁl%ag%feﬁg}%%%%sﬁ@%aﬁg ﬁ?'g f&t ﬁﬂ@gﬁp%ﬁ%eﬂéﬂrgﬁsaid mobile
causing safd operating member to move said operated element from said

bodgmbaaisharidrled sansistolaritie Position.

an operated element supported to be movable in said far-near direction
between a proximate position closer to said mobile body at said article transfer
location and a remote position further away from said mobile body at said
article transfer location, said operated element being operable, in said
proximate position, to cause said article support to be in said article storage
position, and in said remote position, to cause said article support to be in said
article transfer position; and

guide means for guiding said operating member in said fore and aft
direction to a proper operative position relative to said operated element when
said operating means executes said projecting operation;

wherein said operating means is configured to execute, when said
mobile body is at said article transfer location, said projecting operation for
causing said operating member to move said operated element from said
proximate position to said remote position, and said retracting operation for
causing said operating member to move said operated element from said

remote position to said proximate position.
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2. An article transport facility as defined in claim 1, characterized in that
said operated element is pivotable about a pivot axis to switch between
said proximate position and said remote position, said operated element
having a forward end thereof located closer than said pivot axis to said
mobile body at said article transfer location when said operated element is
in said proximate position; said operated element has a groove formed
in the forward end thereof and extending toward said pivot axis in a

o, direction; %fé”&\é% §r 1 $2ihi; asac{eﬂé}lgt{qﬁt@almn&@ga%s@s& in that

element ISIn'S oximate position roove is.formed s ¢

forwaRa e ERSERIGH HIEFRBR I BRIAIEAYI b A Simiiad EXAEY Between
saﬁhlq)mﬁdﬂattanpmmmtlanﬂeﬂmnhs*amngesamsimonemaidemated element
ha Qf%?%%'lﬁmbﬁ{é%e%?'lﬂs&f@& E‘Po%@ﬂt%ﬁﬁﬁiggl&'wgﬁﬁ? d48d mobile

ve by moving along r-near direction eratin

bo eéﬁssl@éoﬁﬁﬁg%&%[é%aﬁu{%cgg}albr‘gjlé%ﬂn%a%)peo%?ro%&f\éd e%%%lgeen ggi% s
pragerattegpoetider with said groove and push said operated element from

said @%%ﬁ@r&f&iﬂ@l@ﬂéﬁi%mtﬁthM§ﬁﬂléemm end thereof

t t || d t L
e JoG AT ISR AT RIS v

wghmmémm%athe@%@e@t 15 IrPald MEOFLRG 6P e asaid groove
is ﬁ&iﬁ@@ é@@ﬂtmﬂaz <haraatelizad ipotfadaniepesingrparticle dbeaiddytooeed said

mol?)a? at%w%&cf urfacag fgfegr%? ?g 15RiL R ORGERHRG Membero§aldr-near

proper op rative position, said pair of guide surfaces having a distance
dingiieBetween in the fore and aft direction larger at an entrance than said )
operasirig nogetatingnehbadomirg tendigaiied withengresing distzassgage said

gré[ra Hebile Afslys 30i4: f%? ﬁ&tﬂ%&%@ﬁaﬂftéﬁg“ty as defmed in one of

ims 1- charactenzed in th ﬁd% e means ncludes y ectl onetiion
memi5& QHQF@H%%H%H&) Yhe'fote aﬁﬁeﬁﬁ irstiioR I]salc}l Broper

to eperagyespibitprretiggidinensbrt opitiatiaidnerapes ki@ pebpepid operated

ele?ﬂ@f&“‘f?dﬂ?sﬁﬁlﬂ %‘%éuﬁrh%thi@éfﬁaﬁpqﬁ fagiity meiglinediftidamand said

h t d d b
<o G e AT OO 1 LA ShE! DR S8 DLt A B remote

Powmm@%amcbpémmma@a%@g@ hergadiss (@ dissateammsald operating

mdhietairng sald epssasng member in said proper operative position in
said fore and aft direction. 6. An article transport facility as defined in one

of claims 1-3, further comprising return biasin means rbla
3. odor AT IR AT RIS S BRRaFa A el R4t ey that an
Opanﬁqrg artietéotiant paitifanitiy ashdefinedair oidiguide mrefaee iz dorirgthisling said

r% ﬁ?é%%%&dﬁo@gmﬁ . Soﬁépgﬁ%e%dgﬁl%ﬁ'%fﬂaﬁﬁﬁ%‘ffgﬁiw g8rfaces

one of cl aract gln that % h% g(rj% Y at an
a‘éﬁlgvéf ﬁfFféﬁP 5 eﬁ&dﬂzno O\I}%h?& figured 1o mov
entlangesaitiaail, said \@Btlﬁmﬁumﬁ@ﬁ)ﬂn m?étﬁhahm‘?mmg the smaller with
increasing distance from the mobile body.

4. An article transport facility as defined in one of claims 1-3, characterized in
that said guide means includes guide members arranged at both sides in the
fore and aft direction of said proper operative position for guiding said

operating member to said proper operative position.

5. An article transport facility as defined in claim 4, characterized in that
said guide members are configured, after guiding said operating member to
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15 having a flexible member, and said article holder being configured to
move vertically between an upper position and a lower position by said lift
mechanism through said flexible member. 9. An article transport facility
as defined in claim 8, characterized in that 20 said vehicle includes a front
vertical frame and a rear vertical frame with respect to a direction of
movement thereof, said upper position being one in which said article

samlﬁﬁéﬁ%@%@%ﬁ‘@@vﬁeﬁlﬁ@ﬂ fﬁﬁlﬂfcaﬁ&fﬁﬁi fsamesgangdidaiblrating member

ositio in |t|on suited for I It
akgbg f?){aAn ar%c e tr%es%orflfa Hllf}% A %h%r I%a|m %ﬁaﬁ%ﬂgenzeﬁ in said
propar nerativie ROPIGHR R t% | E?%ﬁla%ame vertical height
as said article holder in said upper posmon so that said article support

Caﬂnece”%lsnt (g'l%%o §ﬁi‘i§;ﬁrﬂ‘§'ed@ﬁﬂ§& by,MoNing subgtantiallys further

OI’IZOH a y to sal I’tl cle trarisfer SItIOI’] 11, An artlc%,e trans

oM BS AEHHER NG TP B A EE B ST LA CHEphTETGin said
forsuspdndie difrentiaceding it o ugu tréikpdsrame.

7. An article transport facility as defined in claim 4, characterized in that

each of said guide members has a roller.

8. An article transport facility as defined in one of claims 1-3, characterized in
that said path is defined by an overhead rail, said mobile body being a vehicle
configured to move along said rail, said vehicle including a Lft mechanism
having a flexible member, and said article holder being configured to move
vertically between an upper position and a lower position by said 1ift
mechanism through said flexible member.

9. An article transport facility as defined in claim 8, characterized in that
said vehicle includes a front vertical frame and a rear vertical frame with
respect to a direction of movement thereof, said upper position being one in
which said article holder is located between said front and rear frames, and
said lower position being a position suited for placing an article on a ground

station.

10. An article transport facility as defined in claim 9, characterized in that
said article support is disposed substantially at a same vertical height as said
article holder in said upper position, so that said article support can receive an
article from said article holder by moving substantially horizontally to said

article transfer position.

11. An article transport facility as defined in claim 10, characterized in that
said article support is suspended from a ceiling through a fixed frame.
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