ARTI CLE PROCESSI NG FACI LI TY AND | TS CONTROL METHOD BACKGROUND OF THE
“ITNVENTION This invention relates to an article processing facility
including an 5 article carrier novable along a track extending by way of
an article transfer |ocation corresponding to an article processing
apparatus; an article gripper provided on the article carrier to be
novabl e vertically, the article gripper being swtchable between a hol ding
state foARDICLECROCEISING RACIIATNEAMR ETSHAONTRQE METEHIDng t he
article; and an operation controller for controlling 10 traveling operation
of the article carrier to stop at the article transfer |ocation when
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operation of the art&}é e grip

switching of .the article
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for headifg 4:3idL1R8i8ehhd eneshdifgshericd bi dceivinganng tivielfrountioagititde
station but an article for unloading is present at the article |oading 30
and unl oal@pdtpgsand U@lpadtlﬁés?ﬁtﬂt?‘bl e for loading is stored temporarily the

article rack, gnd céﬁ'ﬁfrﬁz’ﬁfﬁaﬁrexbﬁﬁ)l@bf |a@t1@16fp¥océ§“slu@@ﬁd’\ﬁt3pﬁ§$1©tt§d a'boxtehe
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transportﬁﬂh@rtl@]@alfar‘@inﬂ?(asf/e’f@mw sSEOIPﬁtaéhfﬂ BI1? $rasRd adia % tNo

2006- 54388}, Lide FHARrE fdxntrrati@fe@mgeaﬁ apeBttoanal front ke ama@cmmeﬁg
facility, after transporting fart| cle for T1n| oatdl ng from rhhe article
| oadithly” astandimddithgnsthe |fﬂ'ﬁlcﬂ-% tF%S docation.  The' article”carner

transverse movement operating mechanism for transversely moving a lift

member to a position adjacent and laterally of the track. The article carrier is

constructed, when standing still in the article transfer location, to deliver an

article to and receive an article from the article rack. The operation controller

95 is configured to control transverse movement operation of the transverse

movement operating mechanism, lift operation of the article gripper, and

switching of the article gripper between the holding state and the release state,

so that, when an article for loading is to be delivered to the article loading and

unloading station but an article for unloading is present at the article loading

30 and unloading station, the article for loading is stored temporarily the article

rack, and thereafter the article for unloading present at the article loading and

unloading station is transported to a target transporting location (see
Japanese Patent Publication (Unexamined) No. 2006-54389, for example).

In the above conventional article processing facility, after transporting

35 the article for unloading from the article loading and unloading station to the
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target transporting location, the article carrier nust return to the
lTocation of the article rack tenporarily holding the article for |oading.
The above publication describes controlling of operation of the article
carrier where a plurality of article racks are arranged adjacent the
article 5 loading and unloading station for tenporarily storing articles.
After tenporarily .storing an article for |oading, an article for unloading
present ahrgdthiraaspértime looatibngtlzmdriidecadiiny navsit rasurn $ottbadoeation ¢f st or ed

on the article ;rac t her 1. Lol g . orarily storing the
article ft ?airglﬁkﬁ ]f?gdk‘ t%ﬂpé)ﬁ,&‘%l?sﬁgogriﬁg?ﬁéea?%@elfgggjlang %’errp_or arily stored is
transferred toTHeealovs phklicatibd destirifrpsarsaitrolliogdifrmpesation of thgyaticle
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hol di Bg dpaditig clrel fulobhdag ngatian tfomneheporandy astiroge Adiclepadi dfexo t he
article | oading,and unl oadi st.at{ on-eve L.che f di ng
i s preserPMROTAELY SEOTINE AD) Ber%g%%g‘%jé)aghlgg’u% gg@?lﬁgﬂéﬁlﬁ’%@gﬂ%% gi ns
di ver si f ithatdafloloading iadeuhhndihg gtanaess bymphenralyt stokel onrthieeartidlen t he
above conventional .artj.cl e pr.ocessi facilit when rali -_Qf
article rré‘EESOtgFE t&@%ﬁ@%&ﬂﬁﬁfﬂ&% 2 orgﬁlycﬁégrlpgat&l:%ngrtgﬁg fl%;ﬁlléé%lln (o
station TFlgan,t @iepartidle | fyr Joatingoteaipirakrds stoted & tramsfrvedblte theommtidie
descrjption_of Fig. 0 of, Japanese Patent No. 3067656 referred to in the
_abovibput}P?@H’cg %ﬁ”fgflﬁﬁia%t‘ﬂ%smi?‘fl}'cl e racks are arranged forward and rearward
of the article Wanoh pluiidy of tlirtisll Rigkstatrangedbdjsentthé aridcierteanifay
apparatus with respect to.jhe dlreﬁ%}ﬁﬂﬂ of m)vgmst?t Oft t he tarti cle r
carrier. o for ARmPOERRIY SHITRS ATEGES 45 PURE AT Cedoeny f%%iWFﬁ has
é he 25df1%1&ﬁvg' Al a@ei@gsl fMishdieg dg@ﬁtx?htsfe(?lthe reacicld for lbadimy @r theshnidge i s
| spose adj acent a t opne.side of,, or a plurality,of,.article racks are
arr anged 196&%% %Iné éﬂﬁ‘goqfﬁﬁg\ﬁ/g‘?tﬂo%%%?vw Pﬁd@ﬁ%&ﬁ 34iRs &5 Presen Eck f or
t enpopar ket araee icaddhs paskduddidiegnbtaatth. athinattdise dibedsi@cdtiockf as
noted hereinhefore, in o det;yto transfer .an article for 30 loading to the
article | HEHiln§an nﬁrﬂ”@f&%ﬁ ! gthe 2R PRI - article carrier hol ding no
ar: ! C: e nust rump ﬁhHé é%eﬁédnb@hﬁohh?ﬁﬁﬂi@é ﬂr@l@e’ﬁsh@fa]clﬂﬁitg{t, hrirl‘s?cxeaé @ luriahiey
article carrijer ving deposije e arti or..l oadi.ng,for. tenporary
st or age dﬁ@tmraﬁ?‘é@rﬁﬂr@ngﬁiﬁ‘gﬁgﬂ& &’tﬁ’r?éf%ﬁ% dﬁ%@@@%ﬂ’lﬁ?&ﬁ'gcﬁt AP ent
article cgkrtbRipoksri ﬁﬁﬁ'@éart‘iéleé,ﬁ@ %d; @@ace!iﬁlttﬁél)frdiﬁ&_ﬁe destEptiantof dig. 9
transporting conmand re i ng.t article treatin ar.at |
necedbar yof Jeunser Hasenf afes @upTBRG ratarred & pythe HbovE bubfeatieh that the
article racks are arranged forward and rearward of the article loading and
unloading station of the article treating apparatus with respect to the direction
of movement of the article carrier.
However, the above conventional article processing facility has the
25 following problem since one article rack for temporary storage is disposed
adjacent and at one side of, or a plurality of article racks are arranged forward
and rearward along, the track.
Where one article rack for temporary storage is disposed adjacent and
at one side of the track, as noted hereinbefore, in order to transfer an article for
30 loading to the article loading and unloading station, the article carrier holding
no article must run to the article transfer location. In this case, the article
carrier having deposited the article for loading for temporary storage does the
job after finishing some other process, or a different article carrier is assigned
to the job. In any case, a new article transporting command regarding the

35 article treating apparatus is necessary in order to transfer the article for
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-2 J loading tenporarily stored to the article |oading and unl oadi ng

'station. Thus, a decrease occurs in the nunber of article carriers which

can be assigned to article transporting commands relating to other article

treating apparatus, anong a limted nunber of article carriers. This

| owers capability of 5 processing in parallel for a plurality of article

processi ng apparatus, and worsens carrihgg efficiency as a whole. Were a
B
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i n orfler procdsshngsfirr patedlel dori x| Mureliyoofiraiticle meoeassing appataivg, tand he

article |Loading and.unl gadi S lon. 15 After tenporarily storing the
article vK)cfrsFﬁgﬁ?W%e@ e‘i}gsatsrge?%ogé?t icle rack with the article carrier
standi ng still Whem stpbpylity qfomitidemnadlor farhiesnpraiy storagacice armanggd i cl e
carrier is,.nmoved forward.to e artjcl [ r 4 ' : | an
S e b e e B R R S R N

st ati on. thhelirectiot dfimhowimeectasfrtherartslenearethrf assnaniohgl, oreexsnaplei Prptposi ti on
for the d stream article rack, and s i n ' jtion to
st or B0 netisr 2 aSRge Y p Bt wafar of HRE BEflcbrab o nbbe RRABRRL |
rack. Thehe difecti@al bf ¢he ntavematrt ofthwuedcleackwardtlor opexadibracantrdllén t he
stopping position for the,upstream articleack t.e rarily steri t he
article fCBP%\’Og%@Pﬁﬁ?u%d’ theoppade; Rier sasstf%lg(b?’%dng% °t it8n¥1fa(§18?éert glge
article fpticloagnporislypetaeil forsloadatk 26 the hiticledshdepmaadt inleadimrk,

SubsequentI%/., the article carrier is noved forward to the article transfer
| ocati on ¥8Y88] i ver the article for |oadi ng to the article |oading and

unl oagi ng st at iAffer {EayForavilg storndthy attidly feof loadinghethaakstrbam agighor ary
2nd. T Sar VEEE VAR ABE SUFELBEEET S HHOEATLLE f SRk 0EHart DR BN | | o
carrier, tabRYehé natieReEAriaNisOmdvae foiwhed docihier axticle sransfor reehticr teach of
e o o R Aot sk o i i S DRI
and transdgfioff Thenathd aleclbWartieads Agbved forward to a stopping position for
20 the downstream article rack, and stopped in the stopping position to store the
article for unloading temporarily on the downstream article rack. Then, the
article ecarrier is moved backward or moved around to the stopping position for
the upstream article rack temporarily storing the article for loading, and
stopped in this stopping position to fetch article for loading temporarily stored
25 on the upstream article rack, Subsequently, the article carrier is moved
forward to the article transfer location to deliver the article for loading to the
article loading and unloading station.
Thus, where a plurality of article racks for temporary storage are
arranged adjacent and at one side of the track, and forward and rearward with
30 respect to the direction of movement of the article carrier, traveling operation
of the article carrier is required for each of the processes for temporary storage
of the article for loading, temporary storage of the article for unloading,
fetching of the article for loading, and transfer of the article for loading. A
long time is taken before the article for loading is finally delivered to the article

35 loading and unloading station, thereby worsening carrying efficiency.
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long tine is taken before the article for loading is finally delivered to
‘the article 35 |oading and unl oadi ng station, thereby worsening carrying
efficiency. 3_ .. i Further, in the conventional article processing
facility, when tenporarily storing an article on an article rack, the
transverse novenent operating nmechani sm noves the article gripper

hori zontally to place the article gripper over on the article rack

di sposed adj ac@nirthen] at dhe siodsenflonpke artadr, Psocasdingd RStk hevhaticl e
gri pper vertical. L. . I t V Qi W) G AT=TeTo¥ ]
smﬁngingt8§%ﬁ?&?#éSgﬁ?%g%%héiﬁggi%%Eggﬁgﬁ%%e%%%iggg1%E§Sg?$§é#e ?ﬁ%per IS
conpl et edperating nasahasism dbyvesi the artigleogrinpereerizuttety tomdnes he ajisle i cal
novenent in a poasition far. i ' SO
oxt end ¢ IREIEREE gt theSisté FRSE BishoSkEhaRRa A aRR: Mo s o BRI 10
the abti cirgl toadivegharettichd grigper vertatallynin Sunstebe. OAnToEer NwENTIAherhi s

i nvention has been nmde havij . the: t above,
and 1t 5 0B RERcy & B AFiRl s EORe, ife rafiaBh Al B df B the it 200
process |ga#shergisacsimpleteddi ngriafin athndbedime may Her needad hefore|startvegli ng

and unl oadi.ng, station_ quickly.whil L] owl Ll :2SSi Rf: S. An
R
conpr i sesgledRktaidghe dimartqaired dar losetingmnadbhieloadorg astitleadk and éodi ng by
way gb an artic:le 0 transfefr (Jeiocatti n corresponding to an article

or oceBsi igearikialopding And Anloading s ?)%%}?‘ provided on said article carrier
to be novable wvertically, said article gripper being swtchable betwen a
hol di ng s f 1 el e and a rel ease state for rel easing the
article; %ﬁMYdﬁ&%ﬁW@idpﬁr controlling traveling operation of
said article Zfhigankbstiohthsd bperdtmadé haxing ebpardr tmshersthtzcaf ithe amhen

unl oadi ng an.article from .or .l pading,an article to an I, |.hg and
nl oadi nopaedaeRsind b poiset i FEDTAS AedrlisteissPadis Py FpidPell

cont 1@l | i ee¥es Idadiahg nRMenEadafs shiagtidletitol end Gronpper astide Soadiig ad of

said article ari pgter. bet n sgji&d&ﬂgl di ng state_and . sai ddrel ease state
when del | WeloRARS LR ERER YV aLP AUATENE VBT PBA TN S8 B6%E% oadi ng stati on
or receiving anAgrthgfidef r procesdidgar fdcility | erdivdgngndto urthimdiingestiani on. A

pair of article racks, for tenporarily storing articles are al so provi ded,
comprisescomprismeg.

an article carrier movable along a track extending by way of an article
20 transfer location corresponding to an article processing apparatus;
an article gripper provided on said article carrier to be movable
vertically, said article gripper being switchable between a holding state for
holding an article and a release state for releasing the article;
an operation controller for controlling traveling operation of said article
95  carrier to stop at said article transfer location when unloading an article from
or loading an article to an article loading and unloading station of said article
processing apparatus, and for controlling vertical movement of said article
gripper and switching of said article gripper between said holding state and
said release state when delivering an article to said article loading and
30 unloading station or receiving an article from said article loading and
unloading station.
A pair of article racks for temporarily storing articles are also provided,
each of said article racks being shiftable between an extended position
projecting toward said track for transferring an article to and from said article

35  carrier at said article transfer location, and a retracted position retracted away
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each of said article racks being shiftable between an extended position
“projecting toward said track for transferring an article to and from sai d
article 35 carrier at said article transfer location, and a retracted
position retracted away -4 fromsaid track, said article carrier is
configured to transfer an article to and fromeach of said article racks
I n said extended position when the article carrier is at the article
transf er frlbac at\deﬁacEas.eddmroaé tarriaoist conifigamred $o ¢oarisfeunndrtice soandol

vertical ,novenment aid.artic C f r 5

gri pper fFemeahts Ela oPHiLHE %ﬁ‘%‘ﬁe&aﬁgﬁegxg%\%ﬁ ééggso ﬁghdt tahﬁ#lt% ing of

fsal dl pgbérritfr Blhitithb %frtlalél@aﬁsf@h l®ation: Eﬁjd blmgpmﬁaraohyroé]eac@cmmadt i Fl e
or loadin one.of said ac and t rily

pl ace saf C‘é’?"trpls VTt mHYFF‘BﬁB A SGHI ?ﬁtéagtg{é?pegf %(swg?cgﬁﬁét | %ageffqgﬁgkgmhen an

arthca e EPibp b@%@tavﬁ@eﬁlgélg Mdlﬁgﬁsfhtarf\glcmzﬂdgelqmgerstam aodshifieg obsaid tg

said artrcle ng and u st at ut oadi ng
is pr eseﬁfﬂl‘a‘t ’rcge BG5S gq 2‘3 tergpor Yogl(ﬁcﬁggaggﬁl&e%ﬁc?% fg”&h

transfer oﬁé"cﬁ id :agrtl@le];]@%cldsoaﬁdnﬂldr@aﬁat do aeﬁjpomﬂy phdergpidrattie ﬂ?&'dl n\(\;]\lh

station. A_contro t cqQrrespon to.this construction i en

an arti @P@&%Pgloé"a erRFRREI0Y S B’gffg%ﬁl‘g ]Fc?‘f]:éeng?tlﬁﬁ&cfe’% tl a%mgg%w‘l%gfed to

sai d art igl® arthelel %ﬂ%é&gl@ﬂ@ Henligkadkred ot saidoarticie laadmrgt and enfloading oadi ng
is present at said

i cl e | oadi.ng,.and. unl oadi n tion f
t enpld? ar istatign fuitnan satiele, foy d’rlﬂog‘t Bﬁ?sr?ﬁto% sl aFtds; ](5) g?%%l e racks,
and ther gaft ngeémﬁaﬁt hhd PRk, nﬁraﬁéfed sadd airtitle foorloadingai sxid entictee ot her
of said artlc e racks; .and a step of transferring said article for |oading

to said é@@dlégélﬂdo%ﬂioﬁél%amlnoadl ng 20 station. Thus, when an article

for 1oading is s iaRzd1ahbethd &r&&@o@tﬁ‘iﬁ@k@th@%hﬁﬁuc&ﬁﬂ itioludiad] whestaat i on
while an article for unloading sent at. t&g art cle Ioadiiagal%{te

unl oadi ngréicte fogdoading haldity Wéaﬁfrﬁc SHRpehls tphede lgextelqet \ain

t ransger f I t eeent bt shel
| oa d*lfé;] g gﬁ%ﬁ% %ﬁq télgléédtﬁﬂé s%aut)ﬁ%t&ratﬂ %L‘ﬂcfeofor widhdiggtie ls e &

i ng stat.ion. out rmwggiaé artlclﬁfarrler
t her eaf t exrticle/madingaepaniegdng S&%fﬂo%ea %?Pr‘? damperarily BlagmE p4id el o f or
| oadi ng gé?m%ﬁg biﬂbn%’bf%ﬁfd Rftidib Gt"ali:wla%rdt ﬂtfét@aﬂt@ct@mpdmﬁy lacihpeant ticl e

for unlo tpesen at the article adi, unl n statlonf
terrporarlarizlcgm pheunlopdingfon tthe gHhercoé ¥ k%m F’ldr?‘"gi %‘g%f%rs?ﬂeo
tenpor ar id.y §fe91f]ﬁ9 %&' %t?cté %r't%ﬁ&ir{elg th 05230 AMRIANbaGING haddunpadiek

unl oadi ng''s tat: on: adi ng and unl oading of the articles to and from
t he 20t aitetibpadi ng and unl oadi ng station can be processed-

Thus, when an article for loading is transferred to the article loading
and unloading station while an article for unloading is present at the article
loading and unloading station, the article carrier may be moved to the article
transfer location to transfer the article for loading to the article loading and

25 unloading station. Then, without moving the article carrier thereafter,
various operations can be carried out to store the article for loading
temporarily on one of the two article racks, to store the article for unloading
present at the article loading and unloading station temporarily on the other of
the article racks, and to transfer the temporarily stored article for loading to

30 the article loading and unloading station. The loading and unloading of the
articles to and from the article loading and unloading station can be processed
the more quickly for not necessitating traveling operation of the article carrier.

Since the article gripper is vertically movably mounted on the article
carrier, a path for vertically movement of the article gripper 1s fixed when the

35 article carrier stops in the article transfer location. After the article carrier
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the nore quickly for not necessitating traveling operation of the article
“carrier. Since the article gripper is vertically novably nounted on the
article carrier, a path for vertically novenent of the article gripper is
fixed when the 35 article carrier stops in the article transfer |ocation.
After the article carrier -5 stops in the article transfer |ocation,
operations for tenporarily storing articles on the article racks and for

- transf er giopg iathe elréisletivansidr locationh eperatianisdor temdperprilyrdorinE atirleg

station are, carr.ied oyt w,thout traveling. ' [
carrier. OFfhe &FFF]@II@CE%F‘Pﬁg‘?r LD g %%Hﬂ‘gﬁqaél{l@%?gﬁs t E%‘ﬁreﬁgl%tllﬁécﬁg ggri pper
can 5 beapavadoydinkiseadiby are carri¢d ady withuus trasedimg epeyatigniof yhe asiitlag
articles on, the_article racks, and transfeqri h I . from
The. art1 EPEIDach R IR CEHTBo TG RPRT DRl oSy e iR Elidror 2
t eNpag ar hbYmeFeBReBiddlE & hatkady heamidriwhen temposatily beorpaetidclaeour at el y
in a predeterm ned position on the ticle r . :
t enpor ar yhe gsHgledas %ﬂr‘?‘;f‘i“'i!1 g’f‘?‘“rsgerzﬂ%% %ﬁfé@e&a}g%}l gnégg@éﬁ\é%gﬁﬁg&%ﬁat he
article gnhijnpabadngdtatibg. prior art, there is a possibility that the
position of the article gripper. relative to the article rack | and
does not stabM et stogan Iaégé‘rjélﬁg tempararily. of oy ea}rfll%lien rgé‘]%r ié]géMetairguF:i%lened
posi It i on n‘éf@ds E@%ﬁaﬂl%%éa &cd@ﬁkely&n@@ﬁ&&@efm?iedﬁposiﬁb_amlmfj&i asticle frac}s.vmhng
resultin romthe transver se novenent t.he article (gri ch as a
st ant®y dweverh@hegp SgleTapeyagy stpage cfpr%aﬁB]é P%ﬁCBWP%Wetdgb%gfaggslvfef/éést oring
the arti %@v&&{?ﬂ%f 1R af¥dl6 iehprutasiii td prioflast) thieen ic ausissibitifetlatt i cl e
gripper to pick up an articl e_terrporatr%i l% %}tﬁoreg} n an articl edg‘ﬁé% a
measur e whetpostiamrEtbagEiirlserinney wiptiye & the @TUPE TGE FYHESA G &Y% i ve to
the artiGls dififizel t Toplald gRS abticlel atcurddly e aaptddetermgiiedpposition ool d t he
article quickly. By contrast, accardi to this.invention,,whep stgring an
article themgbickryaclk, ammeapuse miesteds taien %&?én%frﬁecﬁv@n&rﬁeﬂﬁ]&n%gﬁmp%ce t he
artighe C%?aﬁé}%rs@hidv%hf‘erft%l%hb Mhrtiok gﬁfsp@ﬂ@cn@si 4 kemdby ynti} thoswing

e

vertically. osition of the article gripper.relative.to the anticle
rack in tdtepsext® Eédtb%ﬁﬁeﬁéﬁoéaf?rb?@@’@ggﬁl gtoﬂ?egnt fi %&}cﬁ? ccéjlnnr?@\}%errent.
Thus, wi thatkt 3l BEiciFPAANe walieNcasside SieaBdeugiipbet o pioki tp am of t he
article stabilizesrelative to the ar]Eic rack, the rtigle can .be, pl aced

accur at elarticle tavepenestlsstoned ayap gaticlegracknameasyre mEpet be Len againgt 1 ¢ ¢

can be stgred:q io‘flq’lé( aRde AR délatites theantiidipidly tIbes irmpbdsthle for i pper
to pick up an article tengorarlly stored.on an article rack, the 30 article
gri pBOr e arsic gripper tq kold theiak ‘é‘l‘l’&k&‘operly wi t hout taking a

By contrast, according to this invention, when storing an article
temporarily on an article rack, the article gripper can place the article on the
article rack in the extended position only by moving vertically. The position of
the article gripper relative to the article rack in the extended position can be

95  stable when in vertical movement. Thus, without taking a measure such asa
standby until the position of the article stabilizes relative to the article rack,
the article can be placed accurately in the predetermined position on the article
rack. The article can be stored quickly and properly. Also when causing the
article gripper to pick up an article temporarily stored on an article rack, the

30 article gripper can hold the article quickly and properly without taking a
measure such as a standby until the position of the article stabilizes relative to
the article rack.

Thus, the article processing facility provided by this invention can
process loading and unloading of articles to and from the article loading and

35 unloading station quickly while allowing various processing modes.
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measure such as a standby until the position of the article stabilizes
relative to the article rack. Thus, the article processing facility
provi ded by this invention can process |oading and unloading of articles
to and fromthe article |oading and 35 unloading station quickly while
al  owi ng various processing nodes. -6 In an enbodi ment of this invention,
sai d operation controller is configured to control vertical movement of
said article gIi pperembydingdtitn@f ofhis saivénéioni cslaedgopemaémnb@omﬂesasd

hol di ng st d sal | egse . state S t

travel i nﬁoxgtb@f’ q”g v é‘iatlll%‘Pge%sP{r]loér a}sn(g@ ﬁ%le gllc}gg&{ réggllst%gr?

:Jnl oaded sﬁlfdt mq;i(ge gg for |b%t\tz@@np@gar hb]yh]isg eta?;el ;andosadtratapse stat&alsbq:fbmg: ng
ocation after rrin aid,.article,. for _|LO [ riicle

| oadi ng anaiﬁln"}u'&éfg? Agc frav/g\hggrﬂpregpﬁ% ﬁéaldgg#r}%% pctoaglc.ié?S 0 1 B ts L%
colnstgr(,j UCH-,][‘E%}{Q; pbHt ttmlr 1mcﬁmit ddswtm& tstbai)t ;11; ieom?srmﬂm rs{:pmd; déoarat |terget]1: or

unl oadi n enpor.ar i st or oa arge [ ter

t ransf er g?%@é"ilﬂgé?%t%ﬂnea BF ll"a@ég?rmj?% %algaﬁrgciﬁ" 36 gfdéadnlq% |%§agggcg

;JI’H oa]gi n%%{lﬁ%ﬁgﬂ ulé-}gglgﬁfgfgtgtflbg '([jhl S ten’o;)dl rren'; ][heI article carrier gaw ng
ransferre e article oadi n 0 article lo a adi ng
station and nod coRdFql ymﬁt;}lorﬁ]gc%ﬁ'?*’rﬂﬂ g it ’él@é’gs ckioR raguﬁg%t ‘{b%leﬁy;é%l cle

for unl ogditag &Qréﬁ@o%ﬁn@%raﬁl@'farﬁﬁﬁ%?QllhﬁebenﬁngQéﬁiploomrﬂwwmmd ltralas{mmget ng the

temporarily store article for u oadlnHi hlﬁeft rg tanﬁgg 1cﬂe

| ocal® on tranfperiipgilesatien aliss trap ﬁ%ﬁ%ﬁgtsg rtigifeor & St'Pd % i g

-l ocat i on 1 hyq; h@ear@rﬁﬂélaguggaﬁraltﬁ,ﬁl lying i n the article transf er location

wi thout requiring a different artj.cle c not hoI a,ﬁr}ﬁa |cI to be

moved to the adcreyding tandpeembpdimess, t El]§ cacrﬁ@rt

article f,gp Mic?@%ﬂﬂ)aﬂ@ﬂg ke thicamaRds tl@ﬂimguhﬁd( |u‘1116£ﬂ1h@%thﬁbgeﬁnd now
transporting location. IS aLso possi bl et (%H(i 615 &Pg ﬁpo sible
the i nst aATEIDE Itﬁhél’*é?-]ﬁ EP@QYEG p$ dp WRBRRATE ﬁg‘ B 16t 0%41 Ro’dF'My no
artig E_P?étel?%/aﬂs‘i)%ﬂlﬁg”E)chEEBhOVeW}@Be&?éﬂs@@rﬁﬂél f;lhé?l‘ﬁémpo'fhrhiy stheedarticl e

proce55|ng aci provid this inventj.on can, 25 ocC | oadi ng and
unl oadi ngrticleafan anb’@dmg ééﬁoﬂ‘fer taneeh dranIpoEiing) \9saiing gﬁﬁ fﬁ}?ﬁ%&ﬁ g%e
statlon Qhldorsalh bBe (aFAGaRERGenTY afIBAAs; tlendriiciei desiergaly #es

i nproved operating e ciLency. In _an enbodi nment é&ﬁrﬁ%t hi s |n ention

article cheragicle ﬁr@ﬂ@ﬁh@%ﬁtloﬂ Wathpad sreq uipng 2 tegl ie %éa?rb‘?f Eﬂ?f ting
sai d artighg; LACKS-REWEHe BB8YEH to the article transfer location.

20 Thus, the temporarily stored article for unloading can be transported
quickly to the target transporting location. Itis also possible to avoid as much
as possible the instance of the article carrier traveling in the state of holding no
article, thereby realizing improved operating efficiency.

Thus, the article processing facility provided by this invention can

- 925 process loading and unloading of articles to and from the article loading and

unloading station quickly and in various processing modes, and besides
realizes improved operating efficiency.

In an embodiment of this invention, the article carrier, preferably,

includes a shift control device for shifting said article racks between said

30 extended position and said retracted position when said article carrier is at
said article transfer location; and said operation controller is configured to
control operation of said shift control device for shifting said article racks.

The operation controller can move the article racks between the
extended position and retracted position by controlling operation of the shift

35  control device provided for the article carrier. There is no need for a power
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30 extended position and said retracted position when said article carrier
is at said article transfer location; and said operation controller is
configured to control operation of said shift control device for shifting
said article racks. The operation controller can nove the article racks
between the extended position and retracted position by controlling
operation of the shift 35 control device provided for the article carrier.

Ther e i sfRAidEEsViEOfordepdingrelectFicfiparirity edelrof thé artidleedtlgfoziceuss its power
to each of the article racks for caus

. it Shifting . .G
comuni cBRifABZd8Yi & ecHBR LA néoﬁ?%‘? tfocr, 0%91%%13{1}1%1%%%]@?@1;0& le
racks. Thimmed iZdse arGtlptbickisedThdnsdalisetizonimplifig comstructien mfdbessi ng
facility. 5. 1n an enbo%i[i nt of this invention, one of said article racks
i s di spogkicle papeEEme %o one of right and left sides of said track,
whihl & t Pe ot Ee}_rn 2h elﬁfgicdajmégt 'bt:t}fﬁs ﬁﬁ@égftidrﬁ o@ESﬁ@_&Eﬂaﬂﬂijlacraci_ts Erdispo:seﬁh:a
ot her of right and left sides o ., track., Since_the pair ycl e
racks ar éd]aéﬁﬁﬁﬁagdoé@]eégé'ﬁ%ta?%d fe%L gidgs ?5?&‘1 éfﬁﬁawg‘ﬁee Osﬁlg%g?%%lht he
track, tBe.aethekeid dshsscdtadjheent atdieo senstheeiofight\dridhleft sidesnf saille racks
havi ng the sane height, the article gripper nmay be in the sanme vertical
positiontlfa@k-terrporarily storing an article on one article rack and for

tenporarily stQf{cRGHaNpAktdfHRickridke Slhgfrangti ddgadeatkanditoithanight t he
article gripper Int

may be he sanme vertical itiqn for Rpickin an
o506 Sealfdey of thes Dkt ABtido sk pab Packt thkore Hiek o VEE 0,
articl e ypimorard Jré’cikssfl%i%% €1 Eﬁ%eoﬁﬁght,aﬂﬂei gHcle agkppdinaraf bedn e

providing the article racks adjacent the, opposite. sides of .lthe ragk, the
article samesvertinakpesition fer EIROTASHY SEQHNHBRATFISHE O ABP 8B(CIer8SK g a
Simplif1 ook GaRbEAIriIG! siteidd GAl ISR tholothdie adfitlectlyr iSiplarl0then an

nt” o I'S

enbodi ment” ) nvention, the track,_%ﬂrefer_abl%r,r I s.defined béﬁ an

over head artitle, grinpen mayabe ie|thesans ¥priical Posttion fox p1 WPARSFHGE al ong
the yail j b GhrBicle Vel R Gindtod pldkfihg pCAIaAIte: Remipagarily

fl exi%l eteﬁr%gﬁ%éeI?WEgé&aﬁ{?gFgkg?iepper l;lei ggprm\ia%:ﬁg by the Ii ftp mechani sm

t hr ough wheredfdnetliegthemantiele 186kween an upper position and a | ower

position. 25 | gf‘d% f | Srtidy ealldsOsdjabdve fHeaRHIRIe i@ 6f €,
pref erably, hg‘?%ge@%ﬁ& ert?@glﬂ$r§%cq%nd ; rejéar vertical. fra}g]g#ﬁfront

and rear theitrgchi the aréilrecrcks candphazet tah sSMaTPEHERL PBFIORe Y e, the
upper posr'egnfa éi%l?%ecpf}ﬁ{trrbpﬁ RELVERRA VBB ehE 8Pthe 8Ffidle @rigpeane and the
rear vertrcal frane, the [ower . - .
20 In an embodiment of this invention, the track, preferably, is defined by
an overhead rail, and the article carrier is a transport vehicle movable along
the rail, the transport vehicle including a lift mechanism having a flexible

member, the article gripper being movable by the lift mechanism through the

flexible member between an upper position and a lower position.

25 In an embodiment of this invention, the transport vehicle, preferably,
has a front vertical frame and a rear vertical frame, front and rear being with
respect to a direction of movement of the vehicle, the upper position being a
position between the front vertical frame and the rear vertical frame, the lower
position being a position suitable for placing an article on the article loading

30 and unloading station disposed on the ground.

In an embodiment of this invention, each of the article racks, preferably,
is disposed substantiaily level with the article gripper in the upper position, so
that each of the article racks can receive an article from the article gripper by
moving substantially horizontally to the extended position.

35




position being a position suitable for placing an article on the article
Toading 30 and unl oadi ng station disposed on the ground. In an enbodi nent
of this invention, each of the article racks, preferably, is disposed
substantially level with the article gripper in the upper position, so
that each of the article racks can receive an article fromthe article

gri pper by noving substantially horizontally to the extended position. 35
-8 | BR BRIPESORFTRPTIONDE TDRABREHINGS 1 is a plan view of an article

processing facjility, F 9. .2 is a sideg view of sport vehicle and a
station, Fi g.FIg-i]slsa?‘Eﬂag]eV’@We‘?%ad?a’ftﬁ etpff%%es?%%lrgtafaé{e]ﬁ?b_l e; 5Fig. 4is a
front view in westdzal sidesiéwnfaftrahepdrt aohinte andehitation, Fig. 5 is a

perspective view of. an arti.cle.rack; Fig. 6..5._a perspective view of the
article rack i Hi% 36t3 éfae‘ﬁﬁitﬁ?alfﬁmpg#g‘.’eh%"%% a perspective view of the

artiche rack i man pxd aededidwsh vbeical sbtijon 8f tie trapsportwiehiclef the article
rack 1n the retracted position; 10 ng 9 15 a E] an view of the article
rack in the exFéhdeth HBEISPREAVE EeYE O 48 X RFL @ s how di agranmatic views of
?2\) 'ez(?l)rrplsﬁoevf d?g%'igirrsrerah%)?%‘ﬁ%?g‘\;g&%{‘%gfﬂgigﬁi(fliwfgk iétnrzll:'lar icfﬁd F@%?En;%en a
fetch and IoadFé@rﬂr%ﬁrmpameﬁﬂvﬁﬁ}%ﬁg%a’éﬁp@?éa@%m&?t%?%fedlg&ﬁsgu’ed

si mul t aneousl y g Fi @ DY iehoiheta i@ kadinigi ile miteavtedipositions a

conti nuation frFé%}@i:Si %gl 11_e(A)-(C), of an .exanpl e  of a@ ar.ﬁ;io%l.e pat h when
a felQh and | oddg. Senmalan siew ahtherdside 5k & BieeToRed §oRboy

€1 ssued

si nul t aneousl y;Figg‘,_g}o 1Q)i(8) asHowe Wik msbiewriag sc of tanobxapplatof carsictd  t he
vehicle 20 contfoller when a fetch and | oad conmand and an unl oad and

store cormeving pathsifesdidferenteammagsi¥s| y. DETAI LED DESCRI PTI ON OF PREFERRED

EMBODI MENTS An m@ELi ¢ wg@cm MWakaahiatd Aewedfidig ekamiphs sf anvarideon wil |
be 25 describéd®with re i

the arti gahpwberssfaich Méﬁ,%;ﬁfma’m;gg@g{ anihioed ¢ g ot (TR n
traCE5eXtiEE.9éc{‘91n?Mt¥_‘ﬁéfmféfly;a” icle transfer |ocations
Fig. 12 (D) shows a diagrammatic view, which is a continuation from
Figs. 11 (A)(C), of an example of an article path when a fetch and load
command and an unload and store command are issued simultaneously;
Fig. 13 is a flow chart showing control operations of the vehicle
90 controller when a fetch and load command and an unload and store command

are issued simultaneously.

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

As shown in Figs. 1 and 2, the article processing facility includes a
guide rail 2 installed as a track extending by way of article transfer locations
for a plurality of article processing apparatus 1, and a transport vehicle 3
acting as an article carrier movable along the guide rail 2. The transport

30 vehicle 3 transports containers 5 acting as articles storing semiconductor
substrates between the plurality of article processing apparatus 1.

Each article processing apparatus 1 performs a predetermined process
for partly finished goods in the course of manufacturing semiconductor
substrates, for example. The plurality of article processing apparatus 1 are

35 arranged along the guide rail 2 in the order of first processing apparatus la,
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for a plurality of article processing apparatus 1, and a transport vehicle
3 acting as an article carrier novable along the guide rail 2. The
transport 30 vehicle 3 transports containers 5 acting as articles storing
sem conductor substrates between the plurality of article processing
apparatus 1. Each article processing apparatus 1 perforns a predeterm ned
process for partly finished goods in the course of manufacturing

sem con déécc%ﬁa rSuRSII % Ssarates 18xadntherd fireesting appeyatos lertoifellewghecessing
appar at us 1 an

e 35 arranged along th ui. de r.ajl i.n. s ki rst
pr ocessi orglea i dhampanypigeturing ?éﬁ%ﬁﬁ Ogﬁ é%oélidﬁlgkogp%%rs gtahtgg'l gEg% a?e;ll?léd
processi 5@9&,&? dtarhfud @ K havatibe 7 tidestation e, weeurfdagtaiidmgb process

ndu

of semc ctor substrates, Each artigle .prac ing apparatus 1 has a
station thirdistationf koéﬁteﬁafﬁr%@g’oHﬂd‘%li é’ﬁ %W%?Eaﬁrszg' tﬁi r gp_st ation 7c)
Vot iEa [y o Sle cidRpalevILRE G BB & e aha
gri pper ereinafber @ﬁﬂgdaSiéliaYa _ rg‘-";':PHEi(W ?%ﬁ?ﬁ%ﬁ‘&%%s_tcgﬂg: t% ]%]hg
transpor %ugégﬁé@desﬁtéf[ AH the tﬂa&ﬂsgoiﬂ@}ﬁéllerﬂ)etarﬁmg stillethe guipperoisabl e,
P amspor vortamlts enrAkngb wovEnE oM rronnAoe Frre & Y MERR, AL 0e
from the Iﬁgf! O’Aﬁ'iceﬁi; spesedRsbawyEhRI4 aNeRbr loveli glositin Eoy artizleshows
t he gripB PHé ?19 owered fromthe, uggeleiirlb%osiﬁj]iein to tPe I%¥{\§:§ ggéition
at the ricpmsferatrand fom gheistationg g‘ﬁ@ PHG at SEPYF Tahd el ower
fﬁsl tionyt ghg‘pg tl]!l@pg{j_p?&zut b galov&é't%d| &bt bae dippedeposiidch tet thid dowdt i s in
e form“f a suppo a

l'e for. supporting 15 contal ners.b. e ion 7
serves t goside abthomghtrhand sidey éﬁdtt[‘lé ﬁril?:ﬁ?é'p‘%)fc"?mg\/@’l?ecqs from Bg? I(g&&t
pr edet er m ned 0 - [ PGeddid@ apparatus 1, or to deliver
cont ai nerpgsg;l%g%? ﬁgesﬁ _er%%%éa?rﬁg‘%%ﬁlaﬁgter ' ﬁed r%cﬁibsl@bﬁ t he &rthjlgcl e
processi ng app&swhustatioro T He i dhepénm e PBPROTLT t 4t SHPD
corresponds. to t arpl Cligt ' Hidieadbiigiaéat 5 Gronofthe trsndpovent i on.
20 Tﬁé trcgﬁg%l&efé]\?}éhi ceegtgtlhg\a}ggagﬁgﬁg I.t hél gui_clelrail 2, with the grri pper 4
pl aced i nvdhideupfoera presictésninedinnecesscby Figapdsie PreFqses %p%a(rgég%&, h an
article transfer ' VR&%’ ' Dtlfe préddtePminddprodeanHyethe anong
the artit@ &?Yegné%grgh*e%ga??lgns ;ﬁ?ﬂ?ﬁ%@ ur aI%Ji t srtlat P 7
cont ai neradidls proressfierappdrapior o gt

! t FHABSBORt Vel 5y ER i%éﬁTiSE& frovi ng
Shown | h ETEEPORAER Sy ARG R pUBRS afkP ‘?%ﬁaqéh?i“?‘ﬁdi’?ﬂ 0.4 bel Ling by
20 The transport vehicle 3 moves along the guide rail 2, with the grlplger

placed in the upper position. With the transport vehicle 3 stopped in an

article transfer location corresponding to a station 7 for transfer, among the

article transfer locations for the plurality of stations 7, a container 5 is

transferred to or from this station 7 by vertically moving the gripper 4 between
25  the upper position and the lower position. :

As shown in Figs. 2 through 4, the guide rail 2 is fixed to a ceiling by
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

30 connecting rods 10 and 11.

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

35 movable along the guide rail 2 by this propelling force.
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gui de rail brackets §._The transport vehicle 3 includes an upper vehicle
body 9 located in an inner space of the guide rail 2, and a | ower vehicle
body 12 |ocated under the guide rail 2, which are connected together by
fore and aft 30 connecting rods 10 and 11. The upper vehicle body 9 has a
prinmary coil 14 disposed close and opposite to a magnet 13 nmounted in the
I nner space of the gui de rail 2. The upper vehicle body 9 is the |inear
ot f)r lzyp_?_hpr ;)Iret]heemﬂm spate lnéthe guiderrail frmuwaing guitevwaygnd amestoamedpr i mary
coi . e tr.ansport. vehic i I h Ldg-dmile 2 b
this pr offi B ngollr)ud]él.mgl 'oTelgr_II%t Hg t}l%ﬁu \sfagézlglc%f Qé%etg’ %llngﬂ;hrﬁgll %ﬁZIﬂ,g d
ruRnl Ing gu%jdhg@@l&aﬁ)r@dﬁxgrm-swﬁng wheeds i Olfmungelsmg@ﬂb hadlyo?. t he upper
vehi cl e body and.anti -~ N i y. | di AT 1,5, PM wheel s
17"0f the.upperbadiier exbanpas ey G Hhd Blp RbA DHED hodgMSnEn,
t he r@pg&-eqe@ﬂﬂr@c;@aﬂwﬂ& IThadeederrlines IDrapppdiedswith. AChgenerate magneds 19
supplie enerate magnetic £, ' : Y/ coils
20 to geﬁg} e"‘%&%e?a“rsgq & eb"ﬁnﬁh"é’ﬂsﬁrgﬁ%égg??vgﬁ Ci% %f Igﬁ(g?bp%{v%gr i's
fﬁppl i ed ti-arhs%p@fipﬁelgi@get &gtTlﬂmﬂq;ovster ik lsupp At aul ianmemt-¢ortthet mede. f or dri vi ng

e upper vehicle,bo is | i near, OF | I I1in
force froma | "iﬁé&i‘s ﬂ%‘@Bﬂ%meﬁ%tit%Pﬁ%f?ﬁ%@’}né %ﬁggbg%lvggi%%gﬂgc%)%c °
m)':1 or na%hgeﬁgé@vuﬂﬁﬁdyrat}@er 01&%1 ioh¢aitseprapeiiing fabeelfomb5a lhneat heotgpper
vehigle y 9. m rive rotating. the _rypni . W\ t he
el ecf‘b! c Ai_ﬁﬁr@taﬁw?%é fgﬁﬁé‘?m@@hi%’r Eﬁ‘sg‘fa@ F ftuded rékglfi g@g@%ag%éagﬁg #Ipaarre 21
ext endi NguihRing Hhebly £5,a0d et ustierachicn botly thm ayrtendniesn by eblaging $he and a

pair of front and rea 1 ertical frames 22 extendi ng downward from a
f or war d éﬁanmwgieﬁﬁ%ﬁmalé}?dels?t%@o Yre and aft frames 21. The | ower

\étralhiogla(ra gog%lslg‘éigslowf@h&t@ﬁﬁﬂemﬁ&ﬁfw _iﬂataﬁb@? fornmnd aft framei 2leexteadingirt h t he
gri pper 45hP§01%E)ﬁ %%‘g ﬁgodif‘ﬁptgml ?ﬁgeﬁg%@}mgfge%ﬁ% ?Q%cff?tpﬁg%/éﬁiéﬁ?gad}g ative
f/gr { %Dgafﬁ%%ﬁgﬁ%{ae%@ ngé}!kit%diﬁéﬁit.dvinfmaf@r;lﬁlﬁj_i 2 Jorivearduppbandda treatreard
aft f rar%ldz 10f the | ‘%lliet a3 Io%i‘f‘é‘g% maghﬁ%naﬁo%‘f%m‘%ﬁ'ﬁgsBédﬁﬁ%ggésoﬁgg
a rotatidgnetahafed Ohaiab!dwiy @ dirisidd visw neitiiothergriiper Fhdisposdd abnt r ol
the middle in the fore and aft direction.
The gripper 4 is attached to a lift member 23 vertically movable
20 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
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
95 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
and down while maintaining the lift member 23 in a substantially horizontal
position. The wires 6 may be replaced with belts. The wires and belts are
called flexible elements.
30 The gripper 4 includes a pair of gripping elements 4a for holding a
flange 5a of each container 5. The pair of gripping elements 4a are switchable,
with forward and backward rotations of a holding motor 27, between a holding
position for holding the flange 5a by the gripping elements 4a rocking toward
each other (the state shown in the solid lines in Fig. 3) and a release position

385  for releasing the flange 5a by the gripping elements 4a rocking away from each
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25 nmechanism 24 rotates the rotating drum 26 forward and backward to w nd
and unwi nd the four wires 6 sinultaneously, thereby noving the lift nmenber
23 up and down while nmaintaining the lift menber 23 in a substantially
horizontal position. The wires 6 may be replaced with belts. The wires and
belts are <called flexible elenents. 30 The gripper 4 includes a pair of
gripping elements 4a for holding a flange_5a of each container 5. The pair
of gri ppotigreltieesits shawaria thei dottetblines wFigh Forward and backwar d

rotations of agholdin e 1. di P@siidnBreddoho Ndledi Ng
the flange 5a B§/ Q[rﬁgr %P?%%‘ﬁ%g%?%%gﬁpg %ércggkaﬁ%gﬁi gm%ﬂépeach o(tj here (the
state shewutidms Thessdiowh fin iig. iln a-ipduradity aafdartidle regls® 280814 BEFREE Y or

rel easing the,flan a he L RRj e | each
1 ot hofaterrly of BA st thTrflil BBILPE " FRE bbsE] foR 48, SORY ghideT

st or €5 t epgidrar iMyrahsaicoof Hienerticld rackeridpore avranged mgong he gaide r21l s shown
in Fig. 1, a plurali of artic Kk Y3 and
close to the gfiifRg Efsezaji%bctl‘# 5%‘%%%%0%@{)3’?%gﬁg%?%%ggt%ge%}%i%ge#gmgaiI 2.
Pl ural pgidissfof ldchtioardorrdsponds ks adBaxtide dramafeetbcationdor sachwtadonai | 2.
Anong these artic

.e. racks air._of I ¢l A rticle

t ransf er SPOGR? &'ﬁhﬁ r ?50%9?3201‘?‘38%}]9?1‘3?5( isgtfrtggg r(glﬁfse?géﬁPiggat | o%%ﬂg’ro He‘?ch
station Etoragsviecks 28T @ ternpodexilySstboe ot emptaimary5 soob@deaddte rtiontie er
cal | t enpor ary torage. ra 8T) o N I t gl 5to
e | Blacatities & vl roraiaiens P RRdndoadtd B the Safpf T, MERE ARG 0
station FacHdg8@otvekpehdto tlae issirdf arviciesqdksdor tethhergryiarticle siorage ef r acks
for tenporary article storage of this invention. Since the article
transf er tRECHYPBHORor the pair of temporary storage racks 28T is in
agreenment withgihe ahé isgtield canstar ldcatiani fon fher patreoStanporary, stotdgarhen
the transport hicle 3 stands still in.the artic : I | en for
the st at noaky 250 ot Remen SHT e IR BBl SoarOR fin ths SR P
t enppRar Ywhst Thagr=peksvéldle Thrndstdtill i tleckstid8 trhofer lchiiohdor thnsf er
| ocation differs fromthe _article transfer, | ocation_ f.or ' 7 are
article rchatign’h & GPNIGERRL, §Lapgbe gga%s?%;rgﬁctgn?raﬁﬁg} gagh t%%pﬁ%&aerﬁllqao%é&p
(her ei nafdgfadealdcRE 28T0r age racks 28B). These storage racks 28B are used
when the processing i.n an streamarticle rQcessing. a r.at 1.4{e.g.
the first proc ﬁﬁtl‘gﬁp%cgg uisr 7% Qsea%mh%ﬁf%‘s&é? Ocaggﬁlnﬁﬁe&gdﬁ ??lo}%gef ts
station 7,410 irddi€er 1dcatiofitfol icabh Fhtian €7 hoe betitleadelsi28 fort slerage to

20 store containers 5 temporarily (hereinafter called storage racks 28B). These

storage racks 28B are used when the processing in an upstream article
processing apparatus 1 (e.g. the first processing apparatus 1a), and containers
5 unloaded from its station 7 (e.g. the first station 7a) are to be loaded into the
station 7 (e.g. the second station 7b) of an article treating apparatus 1 (e.g. the

95 second treating apparatus 1b) for a next process located downstream with
respect to the direction of movement of the transport vehicle 3.

As shown in Figs. 5 through 9, each of the article racks 28 is shiftable
between an extended position (see Figs. 7 and 9) projecting toward the guide
rail 2 for receiving a container 5 from, and delivering a container 5 to, the

80 gripper 4 of the transport vehicle 3 having stopped in the article transfer
location corresponding thereto, and a retracted position (see Figs. 6 and 8)
withdrawn from the guide rail 2. The extended position of the article rack 28
means a state where a movable frame 30 of the article rack 28 1s in an
extended position as described hereinafter. The retracted position of the

35  article rack 28 means a state where the movable frame 30 of the article rack 28
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station 7 (e.g. the second station 7b) of an article treating apparatus 1
‘(e.g. the 25 second treating apparatus |Ib) for a next process |ocated
downstreamw th respect to the direction of novenent of the transport
vehicle 3. As shown in Figs. 5 through 9, each of the article racks 28 is
‘shiftable between an extended position (see Figs. 7 and 9) projecting
toward the guide rail 2 for receiving a container 5 from and delivering a
cont ai nejs i 4 Setrht@dIdsipiomper 4 of the transport vehicle 3 having stopped

in the articl nsf er at i.on r r ratihact ed
posi tion (seee@itl% Ore@%ﬁﬁ@e%oph e%?#?%%&?ﬁeﬁﬁ% %%ﬁlrndéﬁgaﬁﬂ Eghgxt ended
posi t i onagtficl hgra@bfelr Cloeaties kwilB hemmaﬁ:ea Tt aaﬁed\/naem@ha "o fbtee andapit 30 of
the arti rack 28 i ten 0 s e fter.
The ret rgtr?%ﬁoﬁbclgs%dr 5ﬁ dﬁregqipé)n?) V&?’?f@Pg %‘g i(@%rgn%}%ng%i EIS %tg lee?g t he
novaly e Efe@ﬁﬁné@tﬂf intthe @ticle:t@ns&llio&&lomﬂmlﬂyl "mh@du:ethanwéacmsl tion. The
fore and aft ect tr vehi. td | he
article transf Lel%bﬁ{éﬁ nﬁf Ilo?f%f‘%tﬁﬁaﬁa?tgrmﬁ ?lcﬁ%&gﬂbﬂﬁnﬁ éa (r)'orfte and
aft dir %Hé hficle rafks tBe phtle@fdr@ranﬁcaﬁaddeandnmmmtxmmiezs Isa;ﬁmsm@ t
vehicl e st andi stil t he i cl e transf a Mane| the
directi oﬁo V&c%(-‘?@ggh ra&tarrb Iaeﬁtgi e% t“fe&?a glﬁs‘g%gteg}? r%q}ﬁle%ea
gor res pongt@c%ﬂt ﬁa%f’é‘slhzgf of R:hg @ahéﬁdre valdkle 38. ‘Ilhrust he}éémrtéaeamanapt;rt
irection, the article rac ave a wi_dt an a
G st Ehcovbbidmastons i dne asticls bametoratpt. U arddP PrR AR pSkabRas
transpor el e bat 3f tHOESace et hio s pbfiont Andefsiac verBicalt fopmes 22 he

article transfer ocatlon]#3 the article rack 28 is novable into and out of
t he spacef bee WemsPPHveddrle Hf front and rear vertical frames 22 of the

t rans por t v ehi %g x%traElh@@d E)Géﬂi:ﬁ@lt ﬁ%elﬁ(tﬁlat bide #f&rﬁle%djhae:at iedguide b2,

adj acent the guide raj .om the guide rai rection
of accesdutaveay fnem theguide ¥‘E1ig V‘%er‘éf‘kctﬁo 55 rFutch t%llﬂé Pﬁ%rﬁégi

POSi { 50N, bk, %En ih38kfret@ttddSose8ph a&krﬂl?ﬁoﬁltﬁélé,e:ﬁ(thtehﬁnmnemﬁlﬁlacml
obstTuct novenent of the transport vehi %lﬁl or vertlcs pye rlc gf t he
gri pper 4hemmea @Mlleﬂ%oﬂttﬁé%‘iqtl BRveReRhol; the, taRsPAT Ye il (% 8F | {Priie

over | appi iR ©f the transport vehicle 3 standing stl Il in the
article t@‘g‘ﬁ &tgcalﬁ%ﬁe 20 Thus, when the.article iac 8 is i t e

ext ended posi t 13w, extendad #asRion 18 f5t 8 7 LIS VEHIEAHQEH IERRIS 19% | o
rack 28 a%gpéeﬁea of ﬁh@&%anépdr@@ehﬁ@e BRtdktEngReI il i zﬁdio@é:aiahsfehrdowﬂﬁf

position e transport vehicle 3 andln t||
Thus, when the art1cle rack 28 is 1n t e exten e posmon a container 5 can be
transferred between the article rack 28 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 Fig. 5, each article rack 28 includes a fixed frame 29
95  installed on the ceiling side as corresponding to the retracted position, and the
movable frame 30 supported to be movable in the direction of access relative to
the fixed frame 29.
The fixed frame 29 is formed of a pair of side frame members 29a
elongated in the direction of access. The pair of side frame members 29a are
30 interconnected by a first frame connector 31a and a second frame connector
31b spaced from each other in the direction of access. The first frame
connector 31a interconnects the sides close, in the direction of access, to the
transport vehicle 3 standing still in the article transfer location. The second
frame connector 31b interconnects the sides remote, in the direction of access,

35 from the transport vehicle 3 standing still in the article transfer location.
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the article transfer location. As shown in Fig. 5, each article rack 28
includes a fixed frame 29 25 installed on the ceiling side as
corresponding to the retracted position, and the novable frame 30
supported to be novable in the direction of access relative to the fixed
frame 29. The fixed frame 29 is forned of a pair of side frame nmenbers 29a
el ongated in the direction of access. The pair of side frape nenbers 29a
are 30 intercBheefitall fogma £0rix suspendedonwttdt or phuralindoh svepeRYDEr ane
connector_31b.s d fr [ p Lacta 904 kg first
frame cBh @@foﬁa%gﬁxﬁe&agégﬁﬁvgg?}sﬁ { gﬂg&%ggg{:%lgge%%ﬁq%ﬁ%%g?fegt i on of
access, havifieuppemashofized bfiimtenting haackety te tWp| sUsReRAREFHIROLE $3-ansf er
| ocation,,,The second fra 0 ct.ar ' r [ I-gNot e,
in the ditPEctiSREBY g & g)sm%;%kreo%nl%t h%jsp?%%s%o]?teﬂ?/gﬂ%ezléee@%nét g%g)jur% still
in tHe aptbgdmisn bokté 8d thexsendlngitglimally of aed prralel peheguwdesalded, with

a plurality of suspendin ' ' air of
side frane nen%‘gl?scg§§ U ﬁan%ﬁggﬁﬁggﬁgnpgﬁmgﬁ%g@%%%L@;\nggﬁ%é@r?eaﬁg%kets to
two suspehéicatisgppant dimdited tHhthes abpencingraatiinmorhu 3@ yabe & AcEd from
the ceiling through SHS I on I I ' | yif and
paral | el @gr‘?%a@ui (;[gler ﬁ#ggﬁam?hﬁe)gc}%i%% éu%‘&@ﬁ%%ss%{pé%gﬁl ?%g@(%ﬂﬁeﬂ%i xed
frame 29 cagirkdpesgadpls, by forming doltrregeiving grodviesiindghetupneneerabel e
consjructj on, . but be .nodj.fied as pr i f 9 may
be sifépo ﬁ!@ﬁ Qféﬂ%%?%hfi‘ang r@:}ﬁ ﬁ’%vger c%lagi 0nfgl,%ef %Eﬁ%’(%érlpﬁlge,é @3 r%%?cran'etr%

bol t - r ecajoli-REeBiiAL\GR60ves, hhd hobtiar thedippler tends 1F thexxaepénding SULPOBE ti ng

t he | ower eggE Qf the suspending supports to the bolt-receiving grooves,

and boItitﬁé er ends of the suspending supports to the ceiling.
Thus, each of sl bxeidof tlaareised@Fraxhes BO gflthe gilutalityf ofoanticdd eacksck&iv8 is

I ndi vi dual |y .supported as,suspended from the L 11 Dg ' .gach
article 1¥§1Vr1g6$<)ﬁ528‘1?50 %dé'?tsgélﬁ ec@rﬂalgt@fﬁgg;%él’ﬁg&%lgﬂgﬁ% '?Aé:?:]kqaé%f?nay be
addegl50r 15@RME 16 heVhithcleat er dsackalin The Bitdde Wicka®& mashberaddedl er f r ame

30 includes a pair,_of right and |left support arns 35 formed in a shape to
extend i riadmetes Wik ¢ass- of access, and a plurality of connecting frames 36

spaced from eagty sHdwai inl Figdhe adidr BofhieRiovatile ffanae 88dncladds Atady alorigbtt i ng
Egﬁf ngu egq ig;lfg Q\E&?ﬂr}g algﬁlfgtq;g#o& Ord;ifna%s alg’eS to Jx'lgnﬁ‘%}{%ﬂé QAifdcBTR o?f%c!:esss,
and a plurality of connecting frames 36 spaced from each other in the direction

90  of access and interconnecting the pair of right and left support arms 35.

The movable frame 30 is configured to support the bottom of a
container 5 as placed on the plurality of connecting frames 36. The plurality
of connecting frames 36 share the supporting of the bottom of the container 5
placed thereon.

25 The connecting frames 36 have an embossed sectional shape with a
central part protruding upward, and a flat portion of the boss receives and
supports the bottom of a container 5. The connecting frames 36 have opposite
ends thereof placed on inwardly bent portions of the support arms 35, and fixed
to the support arms 35 by bolts and nuts.

30 The connecting frames 36 include an elongate first connecting frame
36a located close to the transport vehicle 3 standing still in the article transfer
location, and an elongate second connecting frame 36b located remote from the
transport vehicle 3 standing still in the article transfer location. The first
connecting frame 36a has an upstanding wall portion 37 extending toward the

35  transport vehicle 3 standing still in the article transfer location, and upward.
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container 5 as placed on the plurality of connecting franes 36. The
plurality of connecting frames 36 share the supporting of the bottom of
the container 5 placed thereon. 25 The connecting franmes 36 have an
enbossed sectional shape with a central part protruding upward, and a flat
portion of the boss receives and supports the bottomof a container 5. The
connecting franmes 36 have opposite ends thereof placed on i nwardly bent
porti ons Thke tpetandprmallbpmgiss37 asdves kedestrist opeyemgfodt 2 £PREAIBST By hol t s
and nuts., 30 nn i far ' lé&itiggonnect i ng
Fram st el B R i R B B e he
article transf&he pairaf iright saxddledinsepporg Hre15s32 SRl 1%@ﬁ¢@§%ch®fpia1éﬁ%iy36b

| ocated rempte fromth ' - LS 4 lse hergrticl e
transfer P’ggﬁtqoﬁtﬁ‘?%%ﬁﬁ’ééss% ggﬁﬁles\é?ﬂ] n%bﬁlr'%};@ gggjﬁg%sﬁa%%&ggﬁ gndi ng wal |
porti®n guskherrlimes tbimcldde hefiss conphngframe ik dntergonnegimathesends in
the articl.e, transfer .| ocaid o ' |

por 1 on 3§ TaEIGEE g RS R RRIR fort stfport EamGS HERCI oD

't r anspor traedioet eveBicde Bdiadingi btilli im the aticle Fransfemdocaitiong carseemd The

onnect | (40P faRdtag i HfehhpBlitRy fhe T LRIRIEUIRRORE GRS 0 ehty | N2
coupl i Ng dndaless séfpim cirute35, Aid st thiodipbiplgng feame 415q inpereprenitnd thy t he
£ o One WA RRHPRS oo P e S26F anth ng SERPIERE B2 ari ore ranstor
| ocation, a segppldde gaifel inbghéniane465b pironided domeagpnavtingHhe agtmlm@qkat e
Pr e 4528 fp ore SHLCHLE deeteran Yo appbtab el Se B06y 8 4 ® caEl | 00,
support  aixABnd&d pésisibh dBigu7dmd ek hafhe shdibguislepnettiaiadmf 45 seppts thEhg_ t he
G ana &) maweblpirenacd okt chgnbieeru s ekt Bt RS PR P R S
46 sypgporfsmicep, novabl e frame 30 to be slidable in the direction of access
ettt o oLl e ol At I SRS LSRR BB R U0,
arr anged @ania®n e pludity c3guidd bellersi46avranged ohdheetipport Aumpadr  of
FS)IOEte i ];Lgn'gl\;g?ra g{ e&%ﬁggg{a gﬁ@%%&igldfesﬁ e EroL %gga{,gp&gﬁga,onﬁ,gegﬂ@@er
rollers 48 are arranged on the upper portions 35c of the support arms 35.
90 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
fixed frame 29 between the retracted position and extended position.
The fixed frame 29 includes an operated element 49 supported to be
movable in the direction of access between a proximate position (Figs. 6 and 8)
95 adjacent the transport vehicle 3 standing still in the article transfer location
and a remote position (Figs. 7 and 9) away from the transport vehicle 3. The
operated element 49 is linked with the article rack 28 such that the operated
element 49, when in the proximate position, operates the article rack 28 to the
extended position, and when in the remote position, operates the article rack
30 28 to the retracted position.
The operated element 49 has a longitudinally intermediate part thereof
pivotally connected to a plate-like base 50 provided on an upper part of one of
the side frame members 29a, to be rockable about a first pivot axis Pl
extending through the position of connection. The operated element 49
35 includes a first operated portion 49a extending from the first pivot axis P1
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20 Wth the rails 47 supporting and guiding the guide rollers 48, the slide
gui de nechani sm 46 supports the novable frame 30 to be slidable relative
to the fixed frane 29 between the retracted position and extended
position. The fixed frame 29 includes an operated el ement 49 supported to
be novable in the direction of access between a proximate position (Figs.
6 and 8) 25 adjacent the transport vehicle 3 standing still jin the article
t ransf er tbwaed i tearspart velicls powhendn {hei preximati gogfioanandsa gas

transport vehigle & T B ShE FROIGAD oo WCH1 Wik dy Idematid ¢! @
rack 28 gﬁ%ﬁaqfaﬁa‘?eortﬁﬁ)g %%beregige 1i1Eldferrsriemﬁt 49, \M%noi n the, pro%‘?rrate posi tion,
oper at es ttdrespart vehieler 3cwhigh portidns 4exesddith pessformed indeeraliesethsrs ne
renot e positign, 10 i.cl.e rack 30 28 to the retracted

posi ti on W HHE Sg%lr(gl%gérgﬁ%ﬁrr%ﬁ%&&ge%’s ‘a longitudinally internediate part

t her ebf pi vot Byl yodkingesicad the firpt atieet akis Bdsdhsoopnretediedemantitlipper
part of aone, of he side.fr : ers.29a, £kghdigioabouty agifd r st

pi vot axi"¥! eseb?gvﬁeiﬁnngchtehﬁ%lr?%ﬂ%e%%%?% 03%{&0]9% (]?%dr?negt%lor?. Thenoperat ed
el enent 4Rodmatechasdtien dFigs. & anpe) atha figelr operatad pothior fdianacting Af tthe

first pivot axjs P1 -15 rd the t I ' Jot e Pintd ©i

pr oxi mat 40%%17 P%ﬁ}o%ﬁas%ﬁlgé\%oﬁ%glﬂoﬁed;lg%z Stgr |oﬁ9éltg%§8§<'gendlpr}g fromthe
first piveingors vehidwed staxating il in abeparticle dhansfer docatiingh B firshs 49a

and b are forned..integr t ogethar i di int
t her iﬁet Wperated Wtﬁp&%@l %ngedt ‘%‘811%%% s%%%v%?f gé(‘fess ﬁ%ﬁb‘% erated
el enent 4Qtemdvin ahlsedipneressinhehp irdctimnefposéds towaaddhe dirst piyed$xis on. I n
the proxipate pgsition igs. 6 d fiirs r [ 49a
acting a g%l?e@r%er ap%@rtéggﬂexggg‘h%gslsgl%%%t%?ﬁp O%Hecﬁ%éégﬁlat%%zﬁsﬁﬁfe&'f ?l:%et pi vot
axi s Pl tgobhe 51t isasisqasd to &aivel #n dpshaforwand sid dppesethie the itedsporanst er
| ocation. The fjrst .10 operated rti.on f erated el enent 49 has a
gr oove 51‘79;;6?91%%0613??}3}% #ﬂi611ttﬁ?(?gﬁﬁleitﬁa%é%ﬁoggﬁagh crossing the direction
of aggess towary lidledei hsichaniteh 5Xiis pR¥iddterfot Hmlupearmogemengneinthetg i s
| ocated in the proximat osi,ti,on... The.. gr oo 14 d.« 0 n open
f or war d é-‘fﬂ?%’i?@o@@@egg @rﬁgnﬂl}ﬂ%%&ﬁ ar\gxg% e ezﬁs‘st'i;ﬁ]%sls’ %Pes ?lh 01151%%? ?1(2
article tdamehenoligdeddten in the Arbinkagepowititm rissshdsen iis Fogo Vi abed 9f the
l'i nki ng nmovenent of _the . operat.ed .el enent 49 and.t hat «@af .t artl rack
26, Thus. SRR TAE Bl EReEiBntin HOACIT RRAGT T et IReshiuELe
posi ti on, elamepfAPid IochtddSin Tharemdie positioar, tascélowmdh Pigsi § drok 8 ek in t he
retr %(()t edar?:ﬁ: (Ia E‘F!lc 98 yg]ﬁ)réaée Fin’ %re%éttggded position.
The linkage mechanism 52 includes three link arms, ie. a first link
arm 53, a second link arm 54 and a third link arm 55. The first link arm 53
has one end thereof pivotally connected to one end of the second operated
portion 49b of the operated element 49, and the other end pivotally connected
95 to a longitudinally intermediate position of the second link arm 54. The
second link arm 54 has one end thereof pivotally connected to the base 50, and
the other end pivotally connected to one end of the third link arm 55. The
third link arm 55 has the other end pivotally connected to a linking operated
element 56 erected on the third coupling frame 45c. .
30 The transport vehicle 3 includes a shift control device S for shifting the
article rack 28 between the retracted position and extended position. The
shift control device S has a base 57 fixed to the transport vehicle 3 and

elongated in the direction of access, an elongate control member 58 movable in

the direction of access relative to the base 57, and an engaging roller 59
35 attached to a lower surface at a forward end of the control member 58. The
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element 49 is located in the renote position, as shown in Figs. 7 and 9,
‘the 20 article rack 28 is |located in the extended position. The |inkage
mechani sm 52 includes three link arns, i.e. a first link arm53, a second
link arm54 and a third link arm55. The first link arm53 has one end

t hereof pivotally connected to one end of the second operated portion 49b
of the operated el enent 49, and the other end pivotally connected 25 to a

| ongi t udiidt leynirot elovidi St hapasi picoratof, note sbewandperakeatnPsyecttRBA second
link arm 54 has one _end thaqreo ' |l C and

the ot he}‘etgﬁ@: ﬁ%ev%%“&ff? mggﬁoﬂe&%%%él%é@%%ﬁﬁ?’%%%ﬁ %’ﬁghttegﬁ%e?@ﬁgﬁga?% B5. The
third |i pkojastingbparsidrhandtaetrasithpinparationtoosave the angegiag| ohRY Ry

oper at ed. gjléegentt.% ﬁrect ed on the third coupling frame 45c. 30 The

t r anspor 12 YHPEPERS? PhAF(1§8s a shift control device S for shifting the

arti ghe rack 2Bhberawsort ehick Banichulesosichi dniftaerhteod: dnvdesiSposiacii®g. The
shift contrql devi.ce h a_base 57 fhxe : p s and
el ongat 8% ﬁ‘et ﬂ%tlﬂFrI@&S#F% @Frad%ﬁ:eélsg? Hg)ré felg%ﬁ]&tgpg %:I(E)l%?i ?Loﬁgénedy ‘Ig{r;ﬁ%g‘)f?mvabl e
in the gidweidofofhcateesportevalticlees,tmd hefurblser shift aprtrahdevigadi 3 rol | er

59 35 attached to a | ower surface at f . t he control nenber .
58. The 2CHBEIR; a&&ﬁ‘;‘gﬁ?&&e{ﬁ{ﬁa %’éraggﬁ(igngﬁ\ég%@l}ga{}gd}%ﬁﬁbt shown, operable to
project and reheagikakiie 59 haratierms@r cet@spording tore spealierghant her eby

SR N T N e e
i ncl udes ggaiehionhi Thueotld ehgaievipaelisr 68ris angagapblewithandrdisengageables 28
¥ anopor e grdveand o P cnereier) remesh 1 Save e T 1R
the arti |fifeck@aloT aé8estl ranged on the left-hand side. The engaging roller 59
51 of the oper AhecEHNGHRTOL o Bris PBFEGed tha Pua Palt ook bith i, D oo
SHSEES Lk s e as ot el s sl <
The shi f (wWiBritheoEToie 63 & mushobRY OREraga: ?F&“’pﬁi’ghfl&ﬁrf’“% &%é’ %@%ﬁg%ﬁ%t 15
1 I B st B 1 et
o1 o ot @ollgD 3 o DAth CORBERREE PF b B0 e PBL e, g ated
oper at i onpleilft 89F8GNGhe remote position to the proximate position, and thereafter
20 the engaging roller 59 is disengaged from the groove 51.
When the shift control device S moves the operated element 49 from
the proximate position to the remote position with the engaging roller 59 in the
projecting operation, the operated element 49 located in the remote position
will result in the article rack 28 shifted through the linkage mechanism 52 to
925  the extended position. Thus, the article rack 28 is shifted from the retracted
position to the extended position.
When the shift control device S moves the operated element 49 from
the remote position to the proximate position with the engaging roller 59 in the
retracting operation, the operated element 49 located in the proximate position
30 results in the article rack 28 shifted through the linkage mechanism 52 to the
retracted position. Thus, the article rack 28 is shifted from the extended
position to the retracted position.
The article rack 28 has two connecting frames 36 spaced from each
other in the direction of access to share the supporting of the bottom of the
35 cbntainer 5 placed thereon. This construction is intended to lighten the
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roller 59 is retained in engagenent with the groove 51 to pull the operated
‘elemrent 49 fromthe renote position to the proxi mate position, and
thereafter 20 the engaging roller 59 is disengaged fromthe groove 51.
VWhen the shift control device S noves the operated el ement 49 from the
proxi mate position to the renote position with the engaging roller 59 in
the projecting operation, the operated element 49 located in the remte
posi ti ongrpilel racks28.t Tie tthe {amh]ectlagrfaalkwaiﬁf’s hid Bsvangedothy HeqeRe F‘Pﬁkage
mechani sm 52 to t he ext e S
shifted FYRRRHER %TI%’FF’QBF an b ‘?t%?%F% ‘{f%ﬁ%gmgﬁ bggté’%%té’g ?1%?8%&@%%25 t he
shift comhigl ttﬁkewmanﬁrrﬁ)mempphetadparabahneeém 49 from the renote

t to th t
Potracti ng_opeXab ek ob gaphrdipdithiiaby 56 RARRD: kil f%’f aﬁ’?}%t
posi t§ onp3Eitioashi, t;&'ojd&titnl‘ganéfdbe@b &9rfar bngsgmgremgagealbﬂremcghlopﬁ@ | inribg

e o St 5 PR 0 o BB AELE Rt P%?fart.cre

rack 28 Inand tho o€ Bk ﬁlgﬂa&ﬁgs 3EmbpackY ifir anpemwen P raintive msﬂtl

direction of, ac taq. sh t fil
cl)nt ai Irleﬁi‘e@tiﬂnﬁggd ishapby r*l'{h gﬁg‘% ch?ﬁ%ggs ?s&%h?g%%o%l(f d]feﬁc %ﬁl t he
-17 artlgle%é@digu@g thg'motm connecting franes 36 are arranged to receive

and _ suppo end portions in t irection o f the
contWner 5. ThePosttpnsigdie ‘i‘]}E‘? %}o‘mi ascﬁ?ﬁ)go?fttglg%ﬁ? C&g céb%&ﬁl%rg
plurality.of S&Bﬁﬂe&;ﬂﬂémlﬁgm&e3§65 wpp eidjustef| tior sdti the pfurahlty (leartlsle

positioning, projecting nme 39 for e I n n 38 in
Phe.  bot momtisninEaneBCEs Ror s the REBTLFIRRED TP AT ol e (Rip o the
nmenbers 30, ifmn drelcdedy @ posrtlon regul ati ng nenber 40 In a proper

relative p05|t|onal rel ati |buted i n the d Access
and the fore arrllalea1"1ft"ﬂm(‘3'lPﬁ”@c’t’eﬁb‘Fiq g gc%lcarrlag.eercg{ﬁgo %%%Qn&fo]] ®Nns in
the gdir eq,g; ?Qtl@lfl GC RS Str@hspdi® rzémsre gotwkizhi l@trbspcmais%a tmndpsm:mr

n

connect i rane 36b _are adj ust t the plur of art
posi t i oniasgtredleseps @QSt@VleHEO f eé)a*gi &0 8 %‘? ? P (%St p%(%ﬁlsshn% in
the direg 53# ePfthé’@EcﬁR:?ols Bberétaaﬂgpmetenm@ eﬁ'ltﬁle?pm&ed;mdgfaﬁhmrandage

control |l er Tor control 15 operation of t tra rt ve 11 gS(whrch
cor r esporiigestion nﬁowétlap V@S%ﬂqscﬁepé‘?rsd?mf’ ed Q%@Eﬁ raBﬁJ?O’f é’g Lele 3

conmands {if.0M 3 P& Sdidcontrols movement of the transport vehicle 3, 11ft1ng
90 operation between the upper position and lower position and switching
between the holding state and release state of the gripper 4, operation of the
holding motor 27, and operation of the shift control device S. The carriage
controller and computer per se are known, and have hardware such as CPUs,
memories and communication circuits, and algorithms (programs) for

25 performing the functions described in this specification.
When, for example, the supervising computer gives a load and unload
command indicating the station 7a of the first processing apparatus la as a
transport starting station 7 and the station 7b of the second processing
apparatus 1b as a destination station 7 among the plurality of stations 7, and
30 instructing an operation to transport a container 5 from the first, starting
station 7a to the second, destination station 7b, the carriage controller controls
operation of the transport vehicle 3 to receive the container 5 from the first,
starting station 7a, and deliver the container 5 to the second, destination
station 7b. Fig. 10(A) schematically shows movement of a container 5 based

35  on the above example where the load and unload command is given.
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conputer that controls operation of the entire article processing facility,
and on detection information from various sensors provided on the
transport vehicle 3, the carriage controller controls novenent of the
transport vehicle 3, lifting 20 operation between the upper position and

| ower position and switching between the holding state and rel ease state
of the gripper 4, operation of the holding notor 27, and operation of the
shift control O sepesvisihe computegezivesrhasiiesethamboredpad andanlead ar e
known, and. havejhar , [ O4vAl '
circuitsfogﬂgagﬁdgﬁﬁﬁ%#gb?g$28raﬁ§$?%b?nﬁggR%é$?gﬁﬁﬁ%% t he Pgﬁ%?ﬁg%;Y
descri beduidhdéliveryshersofite ghe slestinhtion stavioranprrload padssire ¢ommand
conput er gi ves.a_ |l oa ] L.Adi ' : Welsl f the
irer prdotERnr i Gr iR B.AGR o SOINE sulichGabL Mhe LORIM AL 71
statibn #m afstbimeserhn2BP for espravgssing pararatid b atsthe nest stagei endst at i on

7 anong t pl urad ity t QN . ' r | hﬂidr' to
transportf]‘;thc8‘r?*f1a1°ﬁl rcc%g?l%% ltf%ef%tlz?lggngs{bg% ilhr% yg%tg%qoﬁﬁéﬁt%o thgﬂ;econd,
dest i nat igdoraeatsickr28mband Helivaring abe fetched sbhtainenhtte she stajpen dtipotheof the

Statlon BIOCEHIAG aPPYRIE Aol b RARR IS bermp b 4B fablo 2B TS A1 L 20 on
7b. Fig. 10(A) Figheb@t(Bahnd (€hoshemnatinatlyt shiw amovemanher efaiwads B85 on
Lhe TR S LB ORI, ) SR RPTRNACS Gtaina ot The
requi ri ngfetdt Aind el @immfand eergisemer 5 fromthe starting station 7 and
dell very ner e, 40 418, S5aLL E0LE9R LA R bee b LR AN S Bk gmond
cont ai neragpdranils & ditferage andokpRARlitoof enatees $iavg mppesadds phrallek he
1EX S0, 00,8 S50, LR oy ShERLAR, SedUR) oy oL 7 o
the g&at i @hahdrtotthensgvre aadsitaigea oot the starting etatoond 7 g at procésssng
RO RS N T TN L T
and st or eqigeroRpng tandidshigationt sfatamd7 | ofad peoressing appargituerl at the mexarticle
b 00esSt L e e SRSB4 blaFE), T SEBRRo B GR '°
Thus, thezg@itorRd®mRahdpthe casghgo torirbHennatdes deorankspart estdclend dad 15
g?mi Lgecté{v%naslpe%rn%ai%eg tftacimpetﬁne“r)sga%ﬁ)@ I7hoef gtp%'%ésg%lgs ta%tpiaxqa ub PfatPan
upstream stage (the first station 7a in the above example), and to store the
container 5 once on a temporary storage rack 28T for a processing apparatus at
the next stage (the second processing apparatus 1b in the above example). In
response to the fetch and load command, the carriage controller causes the
25  transport vehicle 3 to deliver the containers 6 stored on the temporary storage
racks 28T associated with the station 7, first-in first-out, to the station 7.
Further, when a container 5 to be loaded is delivered to a station 7
where a container 5 to be unloaded is still present, the carriage controller
controls vertical movement of the article gripper 4, switching between the
30 holding state and release state of the article gripper 4, and shifting operation of
the pair of temporary storage racks 28T, to store the container 5 for loading
temporarily on one of the temporary storage racks 28T, thereafter to transfer
the container 5 for unloading from the station 7 to the other temporary storage
rack 28T, and then to transfer the container 5 temporarily stored for loading to

35  the station 7.
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apparatus 1 at an upstream stage (the first station 7a in the above
exanple) directly to the destination station 7 of a processing apparatus 1
at the next stage (the second station 7b in the above exanple). In
response to the unload and store command, the carriage controller causes
the transport vehicle 3 to 20 receive a container 5 fromthe station 7 of a
processing apparatus 1 at an upstreamstage (the first station 7a_in the
above exanpl e) AfpRdirhaskirping thee contrined iefors larddng do the ehfderary Weor age

rack 28T for, a processin aratus at_ th a S :

processi AETAMFACERHOUCH &ﬁggﬂ@'ﬁﬁﬁWgﬁé§%ﬂ%ﬁ%§E%Fﬁ%£rgggg%gggtgﬁﬁﬁ%?%%tch
and | oadyeppE@Dthe hoRliBaktdtRgMTIAcaw dtate chtlmesripper 25hiftang ppenatioshi cl e 3
to deliver the containers 6 stare n_t te r T
associ at e thy AAMARERSY SraRe FAorS BT PhIrTrEo, PbYe3l e B0 HPEKDRS
Furthsr, Yalighe 8, ¢oNrRhSRITL &gb%oheaihlefic&tbmﬁorm‘mﬂpwﬂ far ankrdiveiio 2 wher e
a container 5 to he unloaded .is sti present., t LI L age, cont r
controlsSﬁ@ﬁ%ﬁcéﬁgﬁﬁvgiﬁﬁfaoﬂﬂﬁﬁ@%%¥¥?c?%xﬁ?$8%egﬁggg%&$tgh?%dgb%?gggn t he
30 holdiqgsﬁhgﬁgnand rel ease state of .the article gripper 4, and shifting
operation o

the pair of tenporary, storage,racks ,28T, 't oJ.€
container 5 fonlﬂltgﬁﬂlﬁbﬂe PERRSEF AR fP‘fllthg-‘ﬁ’ %Snée%?l F H‘ea%togﬁbvglrlgéy{nslt’etgpg%%e racks
28T, - thergahbderdi0ahd 208d Shmridi], a0 ubiiaatr 5 thase loatledds teprisfaredtie ast at i on
7 to_the other tenporary storage, rack 28T, and.then t nst.er i
cont Anerststion Ahitacpstish eeorerines oy vooedel FRus Lol pRERRTad it oy
transferrdng LG AnRerafsp@f Vedadery standing stilhtihcthe7artidie trawsfet age

controll er controls vertical novement of the .gripper 4. . swtchi t ween
the hol dilneatiomfer thel statiomJe Dyt RHBE he par G TEBEETATY SIFAEs ﬁ&"%%gr’s?tei on

of the t : acks t28lsfe@ad thrthveaitatign Gpiessedi antled ldadeand
tr anspor g%ﬁ%c%ﬁéﬁgﬁ 5 T

. to_transport tge ont ai ner te orarti I %é&:d for
unl oadi ngutload cosimandeand the zoptapey FeoeRTH 8’&3@& g %%%Z\?) ? us 1 as
a tangel o8 kAR bfbrb Rbfudidd O By gHiSGAgIthQ siragle ltrdnyspoas veleisker 3 bed
above,” when, " 1n response to the fetc uggga#_oad conmagg a cgant ainey 5to
be | oadededrsqtickis tanyantttdedoadimesang ing Precass 24 &he (PEFRSEOR i ner 5

to be unl unl oad and store command, the transport vehicle
3 st andi n}é@ﬁfﬁﬁa{&%ﬁﬁaﬁﬁaﬁ%aﬁ?ﬁ cle transfer | gcation for..the tatt ilon 7. by
rgﬁ (’fgﬁ L to be

using the pair A% aewpBeargl SioraasnERatiobst ok fAROlRE LBh PRSI "
Coars! ool et oty bt oo ndtr kst ndomiondr e
90 and an unload and store command at the same time to the carriage controller
will be described hereinafter. Specifically, the fetch and load command
requires a container 5 to be fetched from a storage rack 28B of the second
processing apparatus 1b, and delivered to the second station 7b of the second
processing apparatus 1b. The unload and store command requires a
95  container 5 to be unloaded from the second station 7b of the second processing
apparatus 1b, and stored on a storage rack 28B of the third processing
apparatus lc.
Giving a fetch and load command and an unload and store command at
the same time means giving the two commands continually. This includes a
30 case where the fetch and load command is given first, and after a control
operation is started in response thereto, the unload and store command 18
given, and a case where, conversely to the above case, the unload and store
command is given first, and after a control operation is started in response
thereto, the fotch and load command is given while interruption by the fetch
35 and load command is permitted. In any case, when the fetch and load
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15 on the unload and store command. In this way, the single transport
vehicle 3 can quickly carry out the | oading and unl oadi ng process of the
containers 5 to be unloaded and | oaded. An operation of the carriage
controller for controlling the transport vehicle 3 when the supervising
conputer has given a fetch and | oad conmand 20 and an unl oad and store
command at the sane tinme to the carriage controller will be described

her ei naf teemmSpécanid aailbyd ante sfore clvnamdndoak goremant! the ciamie dbma, tlant ai ner

5 to be fetched fr ck 2 ar at us
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oper at i onmbedbat bethd (Ebﬂtaﬁmisﬁebhhm&b@testﬂﬂeveménaolf fdrdranegpert vehmdad i s

gi ven, and a case where, conversely to the above case, the unload and store
command | $2§PPSKCPPReR:  and after a control operation is started in

Les pons fe t Eer Qh@stdhlb% %ﬁi@ﬂibﬁ@étti_r@ads@m&hdt aprgtessrbasbiloa 4 prﬁriom); i onh
y t etc oad co [ ermtt a the, fetc
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time, thegagiahlT060€ aGRbtdgel daek 28B fdr&h%rseﬁmﬁd]prmssmgl appReatld blm abgsed on
the fetch and Ioad gbm’rand to,th Bdbgp € B a%e]rd?fg hunl oad
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her ei naf t @midided 5 aber s2eds il ¢ the okt BBsWndh Figy.1. 13 sﬁﬂ'dgé @aflkgs. 11
and 12 |IIustrat%ng t he, order of rmvegfﬁsh of containers 5 @ ﬁ!g lin
Figs. 11 25/ fap thesscond Profassiaearnasabienb SiPras CoBiRiarma, beseinp

' nf“ qf;st escam?et\dee&t Rhirl HHeo Pé@é&ﬁﬂ)kﬁl\d@ﬂh@%ﬂffergnﬁ&owt@(mﬁhim 5Eﬂoli~|éeﬁ OIas 3
situation settin assune rocess base Vi ous nl oad an
store conbaged %%hgtpéevwasauﬁeﬁameﬁ tore ﬁ?ﬂ“ﬁ‘%‘é‘gm?‘ﬂ?&g e ﬁnrds% ?%]Ell on 7a
on a storggged %ﬁ&@%ﬁ d0hnldMRl 5RE QBskePERERSBIAGhriBpahah thel dboat idlead next
stage has been conpl ete The transport vehicle 3 | oaded with no container

5 now st a#Rid StaTp|cPI AR he position shown in Fig. 1. A storage rack
Assume, by way of example, that the storage rack 28B storing the

D

20 container 5in to be loaded is located opposite to the second processing
apparatus 1b across the guide rail 2. Assume, by way of example, that a
storage rack 28B storing a container 5Sout to be unloaded is located at the same
side of the guide rail 2 as the third processing apparatus lc.

In this state, a container 5 ready to be unloaded (hereinafter called the

25  container Hout to be unloaded) is present at the second station 7b of the second
processing apparatus 1b. Assume that the supervising computer gives a fetch
and store command to fetch and store the container 5in to be loaded, and an
unload and store command to unload and store the container 5out to be
unloaded.

30 In step #1, the carriage controller first controls traveling operation of
the transport vehicle 3 to move the transport vehicle 3 to an article transfer
location corresponding to the storage rack 28B storing the container 5in (see
arrow No. 1in Fig. 11 (A)) in order to fetch the container 5in to be loaded from
the storage rack 28B.

35 In step #2, the carriage controller controls operation of the transport
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28B for the second processing apparatus | b stores a container 5
‘(hereinafter 15 called container 5in to be |oaded) which is different from
the container 5 stored based on the previous unload and store conmand
.noted above, and has been stored based on an unl oad and store conmand
earlier than the above unload and store command. Assune, by way of
exanpl e, that the storage rack 28B storing the 20 container 5in to be

| oaded i sehiplaBew sppasi tte hetitlbarandendoqativressiregponainartatthe Jtbrager oss

the guide raj]_2. Ass , by .way.of e | . ] B
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the retrac position to the extended pqgsition (se ro 2 1p Fig.
11 (A)). theewntaimer Sim tp dhe UPRCE HABKEIM, éPach%ﬁ%CEﬁ g“? glFﬁ{ Bﬁfgf%‘ﬂc%g t he
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In step #3, the carriage controller controls traveling operation of the

90 transport vehicle 3 to move the transport vehicle 3 to the article transfer

location'corresponding to the second station 7b (see arrow No. 3 in Fig. 11 (A)).

In step #4, with the transport vehicle 3 standing still in the article

transfer location corresponding to the second station 7b, the carriage controller

controls operation of the transport vehicle 3 to deposit the container 5in to be

25 loaded, temporarily on one of the temporary storage racks 28T for the second

station 7b (what is located at the same side of the guide rail 2 as the second
processing apparatus 1b).

Specifically, with the transport vehicle 3 standing still in the article

transfer location corresponding to the second station Tb, the carriage controller

30 first projects the shift control device S disposed rearward in the direction of

movement of the transport vehicle 3 to shift, from the retracted position to the

extended position, one of the temporary storage racks 28T located at the same

gside of the guide rail 2 as the second processing apparatus 1b. Then, the

carriage controller controls lift operation of the gripper 4 holding the container

35  5in to be loaded to lower the gripper 4 from the upper position toward the
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position whereby the gripper 4 receives the container 5in to be | oaded from
the storage rack 28B located in the extended position. Subsequently, the
carriage 15 controller controls |lift operation of the gripper 4 to raise
the gripper 4 holding the container 5in to the upper position, and
retracts the shift control device S. Wth the shift control device S
retracted, the unloaded storage rack 28B is shifted fromthe extended

posi ti ongd@pbiery’ sthiaes atkpR8T! hnd thbreﬁtwpapﬁatetshtdlechm]tdnwmamnﬂﬁdld er
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Subsequently, the carriage controller controls lift operation of the gripper 4 to
raise the gripper 4 holding the container 5out to be outputted, from the lower
position to the upper position (see arrow No. 5 in Fig. 11 (B)).
In step #6, with the transport vehicle 3 standing still in the article
. 95  transfer location corresponding to the second station 7b, the carriage controller
controls operation of the transport vehicle 3 to deposit the container 5out to be
outputted, temporarily on the other of the temporary storage racks 28T for the
second station 7b (what is located opposite the second processing apparatus 1b
across the guide rail 2).

30 Specifically, as in step #4, with the transport vehicle 3 standing still in
the article transfer location corresponding to the second station 7b, the
carriage controller first projects the shift control device S disposed forward in
the direction of movement of the transport vehicle 3 to shift, from the retracted
position to the extended position, one of the temporary storage racks 28T

35 located opposite the second processing apparatus 1b across the guide rail 2.
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controls operation of the transport vehicle 3 to receive the contai ner 5out
to be outputted fromthe second station 7b. Specifically, with the
transport vehicle 3 standing still in the article 15 transfer |ocation
corresponding to the second station 7b, the carriage controller first
controls lift operation of the gripper 4 to |lower the gripper 4 fromthe
upper position to the | ower position. Wien the gripper 4 is in the | ower
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ac carrying 1 € contai ner 5out. to Qe outautted
is sidted fronSpéufieadiy it Hestuansportovehgle 3 standing still in the article

transfer location corresponding to the second station 7b, the carriage controller
projects the shift control device 5 disposed rearward in the direction of
movement of the transport vehicle 3. The temporary storage rack 28T storing
the container 5in to be loaded is thereby shifted from the retracted position to
95 the extended position (see arrow No. 7 in Fig. 11 (C)). Then, the carriage
controller controls lift operation of the gripper 4 to lower the gripper 4 from the
upper position toward the temporary storage rack 28T, and thereafter operates
the holding motor 27 to switch the pair of gripping elements 4a to the holding
position whereby the gripper 4 receives the container 5in to be loaded from the
30 temporary storage rack 28T located in the extended position. Subsequently,
the carriage controller controls lift operation of the gripper 4 to raise the
gripper 4 holding the container 5in to the upper position, and retracts the shift
control device S. With the shift control device S retracted, the unloaded
temporary storage rack 28T 1s shifted from the extended position to the

35  retracted position.

-24_




retracted position (see arrow No. 6 in Fig. 11 (B)). In step #7, with the
‘transport vehicle 3 standing still in the article transfer |ocation
corresponding to the second station 7b, the carriage controller <controls
operation of the transport vehicle 3 to fetch the container 5in to be 15
| oaded fromthe tenporary storage rack 28T. This control operation is
simlar to the control operation in step #2, that 1is, with the transport

vehicle 3 Stanﬂ:}(%ge 48 lwith ﬂHéetr%h%p&ﬂtevéHlal@SB%ahéﬁfgt el incohie estiokedi ng t o
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carriage es’ the
90 article transfer location corresponding to the storage rack 28B storing the

container 5out to be outputted, the container Sout is fetched from the storage
rack 28B. This control operation is similar also to the control operation in
step #7 described above, that is, with the transport vehicle 3 standing still in
the article transfer location corresponding to the second station 7b, the

95  container 5in to be loaded is fetched from the temporary storage rack 28T.
Specifically, with the transport vehicle 3 standing still in the article
transfer location corresponding to the second station 7b, the carriage controller
projects the shift control device S disposed forward in the direction of
movement of the transport vehicle 3. The temporary storage rack 28T storing
30 the container 5out to be outputted is thereby shifted from the retracted
position to the extended position (see arrow No. 9 in Fig. 12). Then, the
carriage controller controls lift operation of the gripper 4 to lower the gripper 4
from the upper position toward the temporary storage rack 28T, and thereafter
operates the holding motor 27 to switch the pair of gripping elements 4a to the
385 holding position whereby the gripper 4 receives the container Sout to be
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10 holding notor 27 to switch the pair of gripping elenents 4a to the
release position to transfer the container 5in to the second station 7b.
Subsequently, the carriage controller controls lift operation of the
gripper 4 to raise the gripper 4 fromthe |ower position to the upper
position. In step #9, with the transport vehicle 3 standing still in the
article 15 transfer | ocati on corresponding to the second station 7b, the
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90 transfer location corresponding to the second station 7b, the container 5in to be
loaded or container Bout to be outputted is stored temporarily on the
temporary storage rack 28T.

Specifically, with the transport vehicle 3 standing still in the article
transfer location corresponding to the storage rack 28B for storing the

95 container Sout, the carriage controller projects the shift control device S
disposed rearward in the direction of movement of the transport vehicle 3 to
shift, from the retracted position to the extended position, the storage rack 28B
for storing the container Sout. Then, the carriage controller controls lift
operation of the gripper 4 holding the container Hout to lower the gripper 4

30 from the upper position toward the storage rack 28B, and thereafter operates
the holding motor 27 to switch the pair of gripping elements 4a to the release
position whereby the gripper 4 deposits the container 5out on the storage rack

98B located in the extended position. Subsequently, the carriage controller
controls lift operation of the gripper 4 to raise the gripper 4 to the upper
35 -position, and retracts the shift control device S. With the shift control device
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second processing apparatus |b on a storage rack 28B for the third
processing apparatus Ic at the next stage, the carriage controller
‘controls traveling 10 operation of the transport vehicle 3 to nove the
transport vehicle 3 to an article transfer |ocation corresponding to the
‘storage rack 28B for storing the container 5out for the third processing
apparatus Ic (see arrow No. 10 in Fig. 12). In step #11, with the
transpor{, vehi ! ioklp { e bedtaindkb5éutassleftedoframi on
R hep et s SERRLT a8 280, Lyl e b
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t he contai ner ﬁgtﬁ ronpm%d%gﬁgsqe I ke SBmdiimeaeat kdll Oper desaibdds

ro

simlar to the-con operation in step #4 or step #6, that is, with the
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i's stored temporarily on t t enporary
storage rcoaRgafil tpeat bi Juftiyg oppratiarhel W@n%ﬁé}ﬁ? r@’é‘ﬁiagtleéq%t §P5%il9’?g still
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storing eﬁ‘§§r§:’8§et ﬁr}ﬁ@r&l—}o%&?‘g{bhacé f:]%efﬁ’ieg_ggﬂ (r:]%rﬁ_l%ol I ?rr proj.ects thc;shi ft
control dperatod ofienphsaticie aackabefore storpigertbet b prsratiph B he
transport vehicle 3 to shift, fromthe retracted position to the extended
posi t1 on,B*MRF st or age rack 28B for storing the container ,Si)ut. T%?en, t he
carrijgge contrdp) ein ¢haendielimient despréhesd hereinbeform egehAyticlerar & Hy ¢ he

cont ai ner _5out t ower. the grd r hid 2Modagw@rd t he
st or age r%w%ﬁ@%ﬂ%%&&éﬁ‘?#&ﬁ%68?%"{3@%{ B?’ ?ea&ﬁs?g#ﬁgfen%?gi? 27 .to sw tch
the pair igfa gbsigRinngdosd BNtnt apper pesitine. r Eveasemplpysiachartistoranky 23 i

gri pper 4 _deposits,the.container 5 o) §73] i ted in
the ext eﬁé@dgﬁﬁgﬂ?ﬁl&?a@fbg%@ﬁgmrf%& £ h%bnggﬁ}e?a%)g@%?rﬁ ?@[‘&Il érﬁg%glélﬂf?ol s lift
oper at i ongehtddna thiel yper phsition.ai se the gripper 4 to the upper 35 position,

and retracts t shift control device ' | Lhlondsieee - 26
S retlPacted, th %?’6@8&88rpgéﬁl%%vtgérarrﬁc;\e\é\!%%eé%%rr\t% g%llfrl\%?fxgg%ta s ‘shifted
from thesaxt gAdelloRoshd iggipder 4 hdvesenotcieeesspody tdoovespene f@r thgyuaper11 in

reSer o tebs o Ui senctenodt ApabEbak R Apt epcpdpner whads e |
devi ce i SjateanhhgWeadpbsitivhdowenbyhi et ejghipean thenuppercpesitions | Bt thipack
atter 11 f}:as%?grc%glitgirr]ler 5 may be transferred between the article rack 28 and gripper
20 4 by lowering the gripper 4 by the set height from the upper position in the
state of the article rack 28 being located in the extended position.

(3) 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

95  the transport vehicle 3, and the shift control device S for shifting the article
racks 28 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 shift
control device S with the engaging roller 59 movable to project rightward and
leftward from the transport vehicle 3.

30 (4) Inthe embodiment described hereinbefore, the target transporting

" location for the container 5out to be outputted is a storage rack 28B for the
processing apparatus 1 at the next stage. This is not limitative. A target
transporting location can be set as appropriate. For example, this may be the
station 7 for the processing apparatus 1 at the next stage, or any other

35 transporting location not shown in the drawings.

_27.




of the article gripper. Instead, the control device may start a shifting
operation of each article rack before stopping the lift operation of the
article gripper. 10 (2) In the enbodi nent described hereinbefore, each
article rack 28 in the extended position transfers a container 5 to and
fromthe gripper 4 located in a position close to the upper position. For
exanpl e, each article rack 28 in the extended position may transfer a

o e dad ogr CﬁEﬁQﬂbe &‘@etﬁ‘amﬁ{.)@ﬂdﬂlﬁh 15
~ The ext ended p@l ﬁ%nﬁg}&pﬁ%@i%t?ﬁﬂcﬁeéhr1ﬂeﬂ X

e rack 28 for géSnSf rap% ontalner
5 to andréslymidergmgederdidcatdemntet onpewiss sidesyol rfééglﬁ 1823t hhper
position or t | L1901 PaRkidtREr 9fjacbat ahtpained, but
t he IatFQWSﬁgfuﬁgf osﬂ@ggqﬁﬁ%ﬁg%ggd%gggg? hei ght than the upper
posi ti ongideoftdhiestraclase, a cont ai ner 5 may be transferred between the
article rack 2 I pp8r SHEL &) BREErtclBYprbbsss
helghé fron1th§9 ﬁ@?ﬁ%ggﬁpﬁg%eﬁﬁg¥ Re stg?gﬂggg?ﬁe art E | e ¥) Zgﬁ%elng
| ocat ed Ifé}cﬂ_ﬂﬂﬁ‘ t&xﬁ@wm geomiticlem conByiners brEOBREFEPHEPRIMILL prbgates.

her ei nbef gr e, rans v I Lft control devi ces S,
i.e. the ?¥n 8%%?%Fpgﬁ@ﬁégggbgggrsd'{tﬂ%]%@ﬁem article racks 28 arranged

at the right-hand side in the direction of novenent of 25 the transport
vehicle 3, and the shift control device S for shifting the article racks
28 arranged at the left-hand side in the direction of novenent of the
transport vehicle 3.. For exanple, the transport vehicle 3 may have one
shift control device Swth the engaging roller 59 novable to project
rightward and leftward fromthe transport vehicle 3. 30 (4) In the

enbodi ment descri bed hereinbefore, the target transporting |ocation for
the container 5out to be outputted is a storage rack 28B for the
processi ng apparatus 1 at the next stage. This is not limtative. A target
transporting |location can be set as appropriate. For exanple, this nay be
the station 7 for the processing apparatus 1 at the next stage, or any
other 35 transporting |ocation not shown in the draw ngs. -27 (5) In the
enbodi nent described hereinbefore, two rows of article racks are arranged
adj acent and at opposite sides of the track. Instead, two rows of article
racks may be arranged one over the other adjacent and at one side of the
track. 5 (6) In the enbodi nent described hereinbefore, the article
processi ng
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facility transports, as articles, containers 5 storing sem conduct or
substrates. The articles transported nay be varied as appropriate. -28
"What is clainmed is: 1. An article processing facility conprising: an
article carrier novable along a track extending by way of an article 5
transfer |ocation corresponding to an article processing apparatus; an
article gripper provided on said article carrier to be novable vertically,

said artjcle gripper, being switchable between a holding state for hol ding
an _artick@lairfg Cllap’g%qdelzfée state for releasing the article; an operation
controller for controlling traveling operation of said article 10 carrier

to stop at said article transt I | when unl oading an article from
or | oadi Ag ;‘F%Trtfoll‘f:Pgo%egs%n%?ﬁtglcgﬁ@ggg:ﬂ%g and unl oadi ng stﬁ%]igon .o{ sai d
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article | oadi ngpanetds grippari mgvitedt oonsaid mabile;icagriah f&r be cMOVEPEM sai d
article |oadi and. unl oadi ng st,at.i on;_ - tenrd fipaidtafd farticle
racks foveridebn a5l Articls i gFthe&Pgsrb,mgac biq%fb%?giége Elg%toi I % racks bei ng
shi f t abl g Blhwaaafticle sindrdede passtate forpredgasing tee attigled 20 said track for

transferring an articl.e to and from saj éh: ' -2 [ fd cl e

transfer |ocat iaarﬂpeéﬁﬁoﬁ_c?’é%fjgﬁlf %)Ef Cﬁ%@}oftﬁil g%%@g@%f% k?&%‘?b}f ?%%c%gcd -

]E r ackg Sﬁ:laglf-igf th g%@ g?gai:dedrtidsekmﬁsfe;dpg@tmm wheamuninading antﬁréﬂciﬁeman?_ :
rom each of _said article racks .in sai - : rticle

carrier iog lgpdingean griicleto an 3#%‘?18ao?ﬁgﬁﬁqﬁﬁﬂﬁ%&ﬁg?&%%&gg%gpergltl?on

cont 1 ol | &fyofssffi Tpi@ehs, Gty obntrelliriec sbrticadviwsement oaiedd ATICE o

gripper, swtching of said article .gripper b ' [ S e and
sai d rel ezrappest aR@ SYWAHAIER F T aﬁp%aéz’gp%%' rﬁg%{?gé;nr t§ fﬂgld 201@%%589&&%%&% to:

1) tenporafhj! YlPhRCatsRi &t delieefing Awasitige oo enil eftislei dpasingcrad r acks,
30 and thereafter to tenporaril | ace said artic f oL unl I t he
ot hedBof urlgpding tstatian, gk kre\%@#gna%r RIS %8?’1 |"loa§91i %%tlﬂgl gﬁ%ﬁgaﬁd
article %ﬁl@ﬁﬁi’né Statfonbe delivered to said article |oading and un|oading

station but an article, far unloading is present at said article |oading
and unl oadi ng stherpeterizgfdy

a pair of article racks for temporarily storing articles, each of said
article racks being shiftable between an extended position projecting toward

20 said track for transferring an article to and from said article carrier at said
article transfer location, and a retracted position retracted away from said
track, said article carrier is configured to transfer an article to and from each of
said article racks in said extended position when the article carrier is at the
article transfer location;

25 wherein said operation controller is configured to control vertical
movement of said article gripper, switching of said article gripper between said
holding state and said release state, and shifting of said pair of article racks
such as to: '

1) temporarily place said article for loading on one of said article racks,

30 and thereafter to temporarily place said article for unloading on the other of
said article rack when an article for loading held by said article gripper is to be
delivered to said article loading and unloading station but an article for
unloading is present at said article loading and unloading station; and

2) next, transfer said article for loading to said article loading and

35  unloading station.
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2) next, transfer said article for loading to said article |oading and 35
‘unl oading station. -29 2. An article processing facility as defined in
claim1, characterized in that said operation controller is configured to
.control vertical novenment of said article gripper, switching of said
article gripper between said holding state and 5 said rel ease state,
shifting of said article racks, and traveling operation of said article
carrier such as to transport the unloaded article, that is tenporarily

stored, to a target transporting |ocation after _trané;erri n p%gi dt rticle,
for | oadi ng\n agtiskei proaedsing é’ad;lga‘ﬂiaﬁgdmdum slgdmnd, eharacirTizefpinthgd,
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track, Wiph@&ireheo ehidetrtele haidingahdairdoadivgstaBomi sposed adj acent and to
the 20 other of right and |l eft sides of said track. 5. An article
processing facility as defined in one of claims 1 to 4, characterized in
that 1pai &g tr ﬁﬁlgri;medﬁ%obmg)facéhtwaedbﬁa@ﬂ imrlaimahhespetenized apdhatar i er
is a transport vehicle nmovabl e.al.ong saig.gaj apdyi $PHikineagd e 25
including a |i fS&t wilp §ﬁ¥4’l€ﬁ/ilﬂﬁlu§%?laexsglb eédnlgﬁ%elri?v%gi arti ,(I:I% i pper
bei ng  moyahhe rhykSBétkrdenf dnidesbaniahpeditiongmdsedid refraetes BosIEIPBY PRt ween
an upper position and a | ower shtion. 6. -article processing facility
as def i nesRIAAIEICE FATECT A3} ﬁﬁltde%%%%tlfaﬁstf%ao%%&s%ﬁj transport .vehigcle has
a front verticalaifi bpeRatidiflcentreler isetdnifipaired taventro} ppenationdol wad sbiff ng
Wi th respect to a,dlfecgl#pn of .gov&nfnt ?f said vehicle, said upper
posi thifon ¢nntngl devpessioriSOH NG L ATHSICE A fdnt vertical frame and said rear
vertical frame, said |ower position being a position suitable for placing
an article on said article |oading and.unloadi [ i dr the
round. 85 ABosmiclaprareepRi SBrbBeat RO an 1 s s eI e
char act er zeds kdidtdi@fcle racks is disposed adjacent and to one of right and left sides of

said track, while the other of said article racks is disposed adjacent and to the

90 other of right and left sides of said track.

5. An article processing facility as defined in one of claims 1 to 4,
characterized in that said track is defined by an overhead rail, and said article
carrier is a transport vehicle movable along said rail, said transport vehicle
95 including a lift mechanism having a flexible member, said article gripper being
movable by said lift mechanism through said flexible member between an

upper position and a lower position.

6. An article processing facility as defined in claim 5, characterized in that
30 said transport vehicle has a front vertical frame and a rear vertical frame,
front and rear being with respect to a direction of movement of said vehicle,
said upper position being a position :between said front vertical frame and said
rear vertical frame, said lower position being a position suitable for placing an

article on said article loading and unloading station disposed on the ground.
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each of said article racks is disposed substantially level wth said
article gripper in said upper position, so that each of said article racks
.can receive an article fromsaid article gripper by noving substantially
horizontally to said 5 extended position. 8. A control nethod for
controlling an article processing facility, said article processing
facility having: an article carrier novable along a track extending by way

of an arkicl r r%‘élpﬁﬂgl M 6.0 lﬁiraatetrlzeldarpt]miesm ng
appar at uz gﬁn %t?cl%lpgfl&%s%%n%?&ﬁﬁtﬁﬁs%ﬁ al c

rovi ded. on_sai ti.c rier,to
movabl e exeh tafcsaily artd Bdramkﬁll@l dispeperbeuh ﬁﬁ%l?ﬁaﬁ ﬁ@%\é’gﬂ(’g
hol di ng stat Sr f18rsa1<{‘ﬁ¥)ﬂ ﬁr kd %@t@é’t%@fé&ﬁﬂ%@&@le’sﬁa%k@ chfirretelveasi ng t he
article; SER&°E 'bat o racks for tenporari arin fl%ld , each
of said aiﬁcm frlon'i eam@ktsclb@rngaegmsr mwwegtﬁgﬁaﬁk@ﬁ aa%’ 3&?]&9&%& Y3
projectin ﬁgﬁd track for transferring an article to and from said

artic 8%1; {%SISaId article transfer |ocation, and a retracted
positlon retracted away fromsaid track, said article carrier is

cont 947 8, U0 gLABREGRRAN F LS pLba: A8ty ARaluinh sR sl ook

in said ion e carrier is at t 20 article
transfer ﬂro@eﬁstmfacslmythmngod conprising the steps of. Wnen an article for

loading hel d by S%qltﬂ:éarg%)grgér m%(r!a eé:lohgt 2 GabR e‘i‘%ﬂdﬁﬁé - wh of anthrdicld cl e

| oadi ng and unieds an afticle for unloading is present at
sai djert It@é@sfbﬁ@(ﬂ!aﬂ@n&mﬁir&ﬂpbndﬂg@ ismariildﬁ PTOesRSHrHAPPaLASRSci ng sai d 25

article for | oading,on one ti.cl e { @kovabl
tenporarily plaﬁ’c@&B %algalpé)r% ﬁfdvq?%{r dl,]l:Er:I %é%%%%adt&qgﬂegtﬁg?;eof osvg ¥

article r@@{ﬁaau@,ndmdt aeindé eqripper being switchallef kgtwegada ﬁg’l@’@gséfladle §P¥| cle
l oadi ng H}l{ﬁgé"i?ggh&%aﬁr&f aﬁg%ﬁsg’ ?ta%e ) ﬁﬂgéélﬂg tiBLhadaandef i ned in claim

furth ransporting said artlclefor u Ioalng
terrpor ari I y st o gaitt of artiategesckst fantgopoiaryyl slomngoaraclesr eaghy i ng

To. - Abcorfitite FRekbRcHE ettt e biEian xR PoRtit BasAg tg“’m‘i”sa?ﬁ
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track, said article carrier is conﬁgured to transfer an article to and from each of
said article racks in said extended position when the article carrier is at the
20 article transfer location;
said method comprising the steps of:
when an article for loading held by said article gripper is to be delivered
to said article loading and unloading station but an article for unloading is
present at said article loading and unloading station, temporarily placing said
95 article for loading on one of said article racks, and thereafter temporarily
placing said article for unloading on the other of said article racks; and

transferring said article for loading to said article loading and

unloading station.

30 9. A control method as defined in claim 8, further comprising a step of
transporting said article for unloading temporarily stored to a target

transporting location after transferring said article for loading to said article

loading and unloading station.

35 10. A control method as defined in claim 8, characterized in that
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said operation controller is configured to control operation of said shift
5 control device for shifting said article racks. 11. A control nethod as
.defined in claim8, characterized in that one of said article racks is

.di sposed adj acent and to one of right and | eft sides of said track, while
the other of said article racks is disposed adjacent and to the other of
10 right and left sides of said track. 12. A control nethod as defined in

one of clainms 8310 atficlecbrriat aidlades ian shifatconsmil ddeviex Koi shifstnanedicy an
overhead rai)], apd.said arti

|l e carrier.is ran |l e
al ong saiedtielg yacks hegween saptpx ﬁiicﬂoélt?%SHgisﬁb& ggquaﬁeﬁ@s%@%ﬁ egHan
havihng_ asfai&aéft@élécaw%ﬁﬁ aiséiiild aatitzlr?gﬂrangﬁem@mﬁdmeiamg novabl e by said |ift
mechani sm t hrough, sai d fl exi menber .bet n a pper | tel nd a
| ower posi t i onSaHiz0PexatigR;Gogir Hagogiég‘%q\f e‘&onlr%ﬁ&cq%gelr%ﬁ@ ,Otftzsggur acterized
in thgt %?h&ola@vfcé%‘ﬁmﬂing%hid?hﬁidiasad&s‘.rOnt vertical frame and a rear
vertical frame, front and rear being with respect to a direction of

novenent of said vehicle, said upper position being a position between
sai d fronfy ver bhe@bl hiedfBd AR cFaied inedhim\&robacadtetizadtn that dnb ofeaid

position being a_position suitable for placin n rtiche ' rticle
| oadi ng axticlinTaskailnh§ispoge 81433&?4%'&)6%&30 BHePhEI%&?S'H# g%t %510?33;&?2&& i ol
met hod as,fgl isREGthBr oF 3biM ABticlehakRs tiedigmdel mdjAcdnteanh tofthsaitHer afti cl e

racks is disposed substantially Jevel with said article gripper in said
uppetOposiighioand daft sules of said Eﬁaciéai d article racks can receive an article

from said article gripper by noving substantially horizontally to said
extended 30 position. -32 . . .
12. control method as defined in one of claims 8 to 11, characterized in that

said track is defined by an overhead rail, and said article carrier is a transport
vehicle movable along said rail, said transport vehicle including a lift
15 mechanism having a flexible member, said article gripper being movable by
said Lift mechanism through said flexible member between an upper position

and a lower position.

13. A control method as defined in claim 12, characterized in that said
920 transport vehicle has a front vertical frame and a rear vertical frame, front and
rear being with respect to a direction of movement of said vehicle, said upper
position being a position between said front vertical frame and said rear
vertical frame, said lower position being a position suitable for placing an
article on said article loading and unloading station disposed on the ground.
25
i4. A control method as defined in claim 13, characterized in that each of said
article racks is disposed substantially level with said article gripper in said
upper position, so that each of said article racks can receive an article from
said article gripper by moving substantially horizontally to said extended
30 position.
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