ARTI CLE STORAGE APPARATUS BACKGROUND OF THE | NVENTI ON Thi s invention
-relates to an article storage apparatus for storing article 5 storage
cont ai ners each having a plurality of positioning bores and a plurality of
position correcting bores forned in a bottom surface thereof. A
conventional article storage apparatus as noted above has the follow ng

construction, for exanple. A _suppo nenber transporting device transports
in circul ANIIEIE STORAGEAPR TH¥Ricle st orage contai ners as nai ntained
in a horizontal position and arranged in a tandem array, at intervals,

al ong endl ess rotating chains__ci ing vertically and rotating about
hori zont aBMK;@RWNﬂQﬂ hetE INF@E@E‘S& ng device includes a nobile body
novabl e al ong arThal inveHBBAERHePYo ahR@ticR! dtbiube0ipphrabhd dirndosihgtaiticld ke,

and a transfer device for gripping, 15 suspendi.ng and, supporting each
articl®e ssiorage conimeaFseaachy BBy BIHalbe of RAPEOPEHPOTRS AR & REPRE | y.

When depogf bidigioRRoffdetinls®horb S ER1A Bohidm ShrfaBdeh&reof.he cont ai ner
support nenbers, the support nenber transporting device |%&g’r|£§n @1?61
transport to a feporvantipadnartiepi seryspnnaraiiy e dokehgRove 8app

renber Wiy ShouldsRRELNSIHRaBISICI © SLOTage contai ner, and 20

thereafter the Contal ner transporting device places the article, storage
contai ner on thé gappentnaensbemmsransporiag (ovse dAanmPreme e SHSPIAtHP &nd

del i vigy y pﬁ?ﬂatlﬁ%f Aol Q%rhgsfcbﬂgaiﬁ@r@%i]ﬁéﬁltaﬁférdaﬁﬁ aCRAGASRAT pouRRRs t ed
by a contai ner sup(Ec_)rt menbér, the support nenber transporting O@é‘ ce is
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and the containet transporting device fetches the article_storage
cont ai ner teansporting deyicetinelustssta prabileshasiiormovpplepaiong ot s2id dupRortsd by
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support member which should receive the article storage container, and

20  thereafter the container transporting device places the article storage

container on the container support member located in the depositing and

delivery position. When delivering an article storage container supported by

a container support member, the support member transporting device is driven

to transport to the depositing and delivery position the container support

25 member supporting the article storage container to be delivered, and the

container transporting device fetches the article storage container supported

by the container support member located in the depositing and delivery

position. That is, the container transporting device performs depositing and

delivery operations for placing and fetching article storage containers directly

30 on/from container support members located in the depositing and delivery

position (see Japanese Unexamined Utility Model Publication S60-75309, for
example).

When installed in a semiconductor plant, for example, such an article

storage apparatus stores article storage containers storing semiconductor

35 substrates. Each of the article storage containers used for storing
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1 sem conductor substrates has a plurality of positioning bores forned at
-appropriate intervals in the bottomthereof to flare toward their
entrances. FEach of the contai ner support nenbers for supporting the
article storage containers has positioning projections formed on a support
surface thereof for 5 engaging the positioning bores. Thus, the article
storage container can be positioned accyrately in.the horizontal éil rection
rel ative semitsadusinraisnbstratesheet anPhb@Lity el DPSIBRIING 2 baas) Tonmpe
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supportin of the container transporting device is_fixedly supported
by the 18aghiof hlge@pnéalﬁamwmrt\m e%émaﬁﬁapalfta%gl@el aeticlp | arage a

sem Condug&%lﬂé fn%t BXAHIP b Foj el i CRREAIING al iafpeRPEhiABe YRMicE fneeds
to do | oading a dll ng operatlons al.so for, article |oading an
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posi tions®o artlc e stora%e cont ai ners reI ative to target |ocations
are accur atppgrtanember (se¢ JRRREY228558cloE 6H8Me)- On the other hand, the

plurality of coffajfier cuRRek haI‘EEmf‘srtﬁuctﬁﬂppl%tb&d aBYvé hehaURRGKile n@csﬂae

transporting device to be transported and, circul ated can be s|ight
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Lranspyr t Log eyt GohuleRa! | WRAN YR abBafaiRPRSiddaledid o deliitsiidacs! L on

I"nér transp rt evi ce deposit or de| |ver the  article
storage cphund fesr sxampier, Ghﬁtd@@t@@ﬁr érampompgcﬁetmwemto tploading @ide, the

cont ai ner T&aggp% BbisC obf?)rséi'f,gﬁ&l%aﬂﬁﬁé 'ﬁgldu gbatihyep 6R1é1s29f)sa.' tion

sui tabl e for ng an e Ivery operations e contai ner
trans port pihy‘ailém o®? procesmnse wnigpl aceighl oﬂ@ﬂfﬁﬂal MeAguDHf prorespet afehg

chai ns ﬁ&aka{lgﬁé ugé:{fﬁbnaﬁa%&c@m&r%est hewfmeﬁb%tmgo gs\sgmdxﬁn%!fl Yhe as

descrlbed above contalner transporting devic I s constructed to place
and i chartieleastoragdeccntoineye relativ wetarget fasatibys ane facomatelecadmitaher

support n%mg SL B?E(?ﬁjsthp ¢the depositing and delivery position. 30 Thus,
there is a po b transporting errors resulting from di spl acenent.
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order to
circulated can be slightly displaced from a proper transporting position relative

20 to the container transporting device when transported to a depositing and
delivery position for the container transporting device to deposit or deliver the
article storage containers on/from the container support members. For
example, the container support members can be slightly inclined relative to a
position suitable for depositing and delivery operations by the container

25  transporting device, or can be displaced longitudinally of the rotating chains
due to longitudinal stretching of the chains.

Conventionally, as described above, the container transporting device
is constructed to place and fetch the article storage containers directly on/from
the container support member located in the depositing and delivery position.

30 Thus, there is a possibility of transporting errors resulting from displacement.
The container transporting device may fail to perform depositing and
delivery operations reliably.

Regarding the article storage apparatus, in order to improve the
accuracy of position at the time of transporting the container support members

35 to the depositing and delivery position, it is conceivable to construct the
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accuracy of position at the tinme of transporting the container support
-menbers 35 to the depositing and delivery position, it is conceivable to
construct the 2 support nenber transporting device in the article storage
apparatus in a way to enable a highly accurate position control. However,
such a construction that enables a highly accurate position control would
incur a disadvantage of naking the entire equipnment costly. Thus, it has
been desi seppers meanber transporEBatdevis in frlﬁwgml@ SHyage wpearIsciay & Wayut

depositin [ r alti bRl d f AlowRvePNEH&! csridpRtioneNDeEr
| ocat ed i %%ﬁgbgﬁgo%%%%%gg%%tg%\%?ﬁ dOggllsoi\lt i g;?, whi'l e avoi c<:1Ii ng hi gflll cost
by const r teati egahlee ashﬂmbgy acermbe Posttianepdrel waulbinae a diiadaptagestor t s

and ¢l r cul,pheRsangl dfiflel dohiBfach LSl ThAUPROLAs BEADAESNLA 18 chaDUBA 1 2y,

to have are ively Tow uracy 10 position and_at | ow cost.  SUMVARY
OF THE | NvENBiGH Tespbytéeg deviceioscarny ontidapording apd slaliyerneprarationse
storage a f |1 J rfoh } ry
out depost Ermay 45 bt GRRr suBHoR e 1Rk A e B i e por
menmber | opasismni, nwhiled epoisiing nhighosiost diy oronstenetinge the pseppersn merppete
avoi di ng hj - 0N | aLst.L.cl : r
storing aﬂ%épé?ﬁég odre%%’ 3"6@@}9‘%&%@% %Qﬁa{?/]%%lgag%;%ﬁlglg%@pgﬁ%%ﬂsé?ﬁ%ni ng
bor es andsappbuir adembersoin potindesm awayese ihayebarlativelyeldw meauprsyt oim

surf t her.eaf., i atus 20 conprises: a plurality of container
gﬁ? n.gﬁ%lg}%g’l ?r?c?!aglo%P P&

supp or ‘recelvihg and supporting said article storage
contai ners, each of said container support nenbers having a support

posi 11 ont S R O B D epor t neans. for fransport i ng. sai d
cont ai ner suppthe abpetterfsthas dmprdian ictd arovide emdadide sheragemeaRbiey
from oai d ‘Borbarhle & BRRHAd:, BuRRopulE, A6tk SHORET oEF GRS, AT,
posi t1®n; dalide80 opepatsons arliablymémber cdhtpoeredupport pasbeoroeaiedelpdndi ng
bosi 11 on dePrabnglesMiy PE adeliverf BRLCEl Al I BAE D | 1Y 01 g
bores, said posimicr ambodiment, an article storage apparatus for storing article
storage containers each having a plurality of positioning bores and a plurality
of position correcting bores formed in a bottom surface thereof, said apparatus
20 comprises:
a plurality of container support members for receiving and supporting
said article storage containers, each of said container support members having
a support surface with positioning projections formed thereon for engaging
said positioning bores;
25 support member transport means for transporting said container
support members along a circulating endless path;
container transport means for transferring said article storage
containers to and from said container support members located in a depositing
and delivery position; and
30 a positioning member disposed in a position corresponding to said
depositing and delivery position, and having a plurality of position correcting
projections for engaging said position correcting bores, said positioning
member being configured to move between an upper position and a lower
position, said positioning member, when moved to said upper position,

385  receiving an article storage container from said container support member
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menber being configured to nove between an upper position and a | ower
-position, said positioning nenber, when noved to said upper position, 35
receiving an article storage container from said contai ner support mnenber
-3 located in said depositing and delivery position, and when noved to said
| ower position, delivering said article storage containers to a contai ner
support nmenber |ocated in said_depositing and delivery position, wherein
sai d cont kicated iy saidptapositinghand sleligpry BoREaR: ANE MEhe @I‘“@gita sal loserc| o
storage CBALBLACIGRVErRR shiddWrfiled sRARKY | QR AIE HoCh Lonth@hét ¥RPESTt

posi ti on. us, the positioni ng nmenber having a plurality of position
correct i nenpbeyj lecatiednin fadd denesitingpnd felFeEyiROFIAM oS ti on correcting
bor es formed | My} Bfeinf0lid QBhEHNEAS o PAGTRaRElL CoRBLAEAES tEAMAI B8M |5

di sposed in a position 10 corresponding to the depositing and delivery
posi t ifon. aftitle shorsigei emitaperadatad rams aaidopedtipplng, B enpprdr L sd: WRREY
recei ves hg§‘ Apticle storage containers fromthe container support nenbers
| ocat ed i Fle depositing and delivery position, and when noved to the

| ower positi on, Thas, ther gositiening inemberdtasinge plomebnhel BOLIHORHETESHIG ner
support t&{i%ig b bf Bsiti fodgld ¥6Fas MRpRielliiAntheThe
cont ai ne%?‘g%@cﬁ%&?@ng %%%ﬁ@?@gﬁgﬁ gg%lgléﬁ'g%@pacgs é[ he E‘)zﬁ’rf_'ltai clee st gr age
cont ai ner bottonx Isurfscsi off eathpntishhetonaget eantaprer 1 EEsRASEA. 1aTiRy HOSIEE

cont agger SNy i nQt, ap il e 1GOL@ ners
di re(a:jtq]y £ %Irrt% }%é%{ﬁga%ng@és Eigggér]fﬁl%e%%gr a?g‘é%‘?g&’% iSif\t&(tgF\e dqteﬂg%glig(t%ilng E%Id

del i very 2tember,twban mevedath thheupber alosiion.r seesieast thy ddiale etaragsys
passes th . t ' b L0 S
Cpper - pos [Ei Rl %ée‘;‘%ﬁtﬁ%%ﬁé@iféz P B B e
in the artikivery positiage angpathanusovédio shadprer popdion slsdiversiehe erticle
transporti | ] ' t t adner
suppor T mengar Chffaihtis SO B e Rk EEnINE, 16 ARERIE 118 EPONRRET
t he dEposianidntplivety desitery position. Then, the positioning nenber is

raised. After Lo COmIe! trhhRH af 'cgdi‘%‘lj(ii)cﬁ%tﬂlc%&i’stot Bes A Ghichd Or age

contai ner on the poSitioni ng nenber upper position he posi tioni ng
member i sstarage edntaingasts thiegaaitionihg nsewmbayin thonpaenpesitiont hdheenths ner

SIPPOr L TEERGae traihetlfl! HENLEURR AL 1GLE tHoORARALCABLALS RbntdifilRd e
directly to the container support member located in the depositing and delivery

20 position. Instead, the container transporting device always passes the article
storage containers to the positioning member in the upper position.

As a result, when depositing an article storage container in the article
storage apparatus, for example, the support member transporting device is
operated to circulate and transport a container support member, which should

25  receive the article storage container, to the depositing and delivery position.
Then, the positioning member is raised. After the container transporting
device places the article storage container on the positioning member in the
upper position, the positioning member is lowered to pass the article storage
container to the container support member.

30 When delivering an article storage container from the article storage
apparatus, on the other hand, the support member transporting device 1s
operated to circulate and transport the container support member supporting
the article storage container to be delivered, to the depositing and delivery
position. Then, the positioning member is raised. The positioning member

35 being raised receives the article storage container from the container support
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apparatus, on the other hand, the support nenber transporting device is
-operated to circulate and transport the container support member supporting
the article storage container to be delivered, to the depositing and
delivery position. Then, the positioning nenber is raised. The positioning
nmenber 35 being raised receives the article storage container fromthe
contai ner support -4 i member. The container transporting d,ei/i ce receives
the artichemsheyr agehe comtaingsr tranfporhag pBeTiER oFACAYY SRe MR rartisle HEoTAgSer
posi tion. Jfi@tndrSrofVale ﬂ)(fsiﬁg&?ir%%@ﬂfﬂer@ﬁ@ﬁ@hp EARBPRIdn, g devi ce whi ch
circulates and transport’s the contai ner support nenbers is (for_lstr cted to
5 have a rel atiVhtly ovpvancuf dby o1Ppes: mhember HEansReRiHer QW%sMi ng
device al uRYSIatar SiCeratifloAR! NP bonldifelkhibbR, HeMIRGR FOMRIARKE o0 t 0
the positioning nenber. us, there 1s no g}g;lm bility of transposrting
errord rbawe i rejativeln Hive picaieeacsrel psitipe, tentpénes tansPer ¥19€ocat ed
in the dﬁﬁ?@'é 'x%geieeg Qﬁ{i' USHiverROshe | ARicldNELoraRs aldiRhiddranERal/td Ndhedevi ce
can 10 deliver ‘the article storage containers reliably. BRI EF DESCR PTI ON
OF THE Emwlmesurg gnembies. a Totverfliere 181 BR ROSSIDLEHOAINEFaREPPHER S| 9B S0N
state o ReTe 0 Tc%@?é{ ' bhr dahsord i¢8d heeof an
article s?%r z%glé&a%%{gr gtﬁg’sﬁl I g.ta%f_u?ﬂse %é%/tiﬁewri n_I%/%)rt irggllﬁl%ggg{)(%aoné\g? t r?e
articl e stlepemytingppadadekveryi gositions aThererdainere txAnsRoLfpg dRylee can
constydlct i 55@ i dewice; Fig. 5is a side view
shovvilnolg adgir?‘é‘%feﬂget%%?‘gr%ltégra%g |gﬁéfgq%éﬂgwﬁl an view show ng the frane
structure; Fig. 7 is a viewshowing a frane connecting state; Fig. 8 is a
vi ew sho qf@ b@{@“@ﬁ{ thPIIShadRAWINGSY is a front view in vertical
section of "the article storage apparatus, Fig. 10 is a perspective view
showi ng a suppoFig. st iz schembtic pdan yiew chewing ag igstajlatiomgtateiog artigle s g
Vi ew show rtl venent of a positioning nenber; Fig. 12 is a side
view in vé@?%gﬁ&’?%g%ﬁugﬁ of a positioning nmenber arranging portion;

15 TFig. 2 is a perspective view of an article storage apparatus;

Fig. 3 is a view in vertical section of the article storage apparatus;
Fig. 4 is a perspective view showing a construction of a support
transporting device;
Fig. 5 is a side view showing a frame structure;
20 Fig. 6 is a plan view showing the frame structure;
Fig. 7 is a view showing a frame connecting state;
Fig. 8 is a view showing a frame connecting state,
Fig. 9 is a front view in vertical section of the article storage apparatus;
Fig. 10 is a perspective view showing a support structure for an article
25  storage tray; |
Fig. 11 is a view showing vertical movement of a positioning member;
Fig. 12 is a side view in vertical section of a positioning member
arranging portion;
Fig. 13 is a plan view of the positioning member arranging portion;
30 Fig. 14 is a plan view showing a position regulating state of the
positioning member;
Fig. 15 is a sectional view showing engagement between a positioning
bore and a positioning projection; and
Fig. 16 is an explanatory view showing depositing and delivery

35  operations.




Fig. 13 is a plan view of the positioning nenber arranging portion; 30 Fig.
-14 is a plan view showi ng a position regulating state of the positioning
menber; Fig. 15 is a sectional view show ng engagenent between a
positioning bore and a positioning projection; and Fig. 16 is an

expl anatory vi ew show ng depositing and delivery 35 operations. -5

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Articl e storage apparatus
according to this invention will be described hereinafter with reference

to the dr .];n@ﬁ ' | ) §8% i n the name of
t he sane g\g!p |ca]%]?rﬁgsp?éﬁgggggPﬁe@‘e%Rg?Eg%ggﬂg. V@ﬁsbshgvm i.n _Fig.
G i

1, a plurality Sttigecteragerprarates acasfingetq bgitayenien DAGREDREEs on
sem condugllin SHOS Wh SefBlhoB! (APIC UrbRih¥e [PHE diftird dREMLAAGICUBP pl ant

which is a cleanroom Each processing unit™1 is formed 10 sideways long in
pl an \B ew7,2dAcbtadnatpeiname efifber samabpeplieantais alﬁﬁ@&Poéﬁteélngler%‘r’i’d Bn "t he
| ongi t udi P&leréjﬂcr ection thereof for receiving article storage containers C
storing sem conduct or substrates. The processing units 1 in each row are

Fad

spaced from oneAarsdiomay inifigh 1t ife PEUISHGY toft pUsCessing ymibad c@r peri¢ianidgne

end. The r ' | t it
opposed t 85%11% %\éyﬁce%% ﬁse re{l %B%@g%%\ﬁ%lﬂ? %Pﬁ%tgﬁﬁ%fﬁée%ﬁg zl% E& g{&-j tgf cﬁ?&f@ pai%r of

pr ocessi ngemmionguctori lant echiak 1@ deanzoese sBael pregespdes whiti hp femedenance
of t e pr [ - Unj 1o | j LR

sem Zlg?\du%td%%% u%@’?? %# ggaff‘égne?v’aa?ltdﬂcﬁ: eé lp ?asa}}?n&sfggo& t Otéln e%//a?jé%Qﬂé ng prov isﬁzzoof&gs a
cont ai ner end anshelaigitndioal divettion thereslifarasseiving ariieln spaage sentHBe ticl e

st orage C;q&%&g%g?%@%da%ru%{%ssprg@g@ﬁbg&s ) hfitd 1 fh dhih 9bRNER MBY

occur in thiou sem cond s ates between processing ynits 1
adj acent epatedofrher oo anothemspth thpsupporst tabhes La degased at dbeiseaaendhus, a

PLur el 1)Ko B EREEOA) B o mane s
appr dbF i atech ntlesrvalls spaaend) formeed beivessor eaghaadiobting peiy ef praceaHsgomtitsdevi ce
H As shown i1 Fi9%aihtefan @ Whade f&NGer@bilh i LmbiARABALL ofEsE HrbbdsBiigides a
units 1.
In order to perform various processes on semiconductor substrates, an
article transport device H is provided as a container transporting device for
20 successively transporting the article storage containers C to and from the
processing units 1. A difference may occur in throughput of semiconductor
substrates between processing units 1 adjaceht each other on a transport path
of the transport device H. Thus, a plurality of (five in this embodiment)
article storage apparatus S for temporarily storing the article storage
95  containers C are arranged at appropriate intervals along the transport path of
article transport device H.
As shown in Figs. 1, 2, and 3, the article transport device H includes a
Jooped guide rail 8 installed on the ceiling to extend around and above the
plurality of processing units 1 arranged in two rows as noted above, article
30 transport vehicles 4 acting as mobile bodies supported to be movable along the
guide rail 3, and an article gripper 5 vertically movably provided on each
article transport vehicle 4. The article gripper 5 is switchable between a hold
state for holding in suspension an article storage container C to be transported
by gripping a gripped portion Ca on the top of the container C, and a release

35  state for canceling the hold state.




| ooped guide rail 3 installed on the ceiling to extend around and above the
.plurality of processing units 1 arranged in two rows as noted above,
article 30 transport vehicles 4 acting as nobil e bodies supported to be
novabl e along the guide rail 3, and an article gripper 5 vertically
novably provided on each article transport vehicle 4. The article gripper

5is swtchable betvve_en a hold state_for holdi Bg a on an article
storage cont ai nbhe @rtiglepkrapspprdpdeaes H BonIYrres eﬁarrs%ﬁe AONE £38HSCa on

the top Of)uﬁrﬁe ]ﬁﬁﬂgaé Mehtien ARdLgiReltBasertide Stipher HOoprippneeldmartibe hol d

state. -6 The article transport device P con tructed. as descri bed above
carries siprage coRtaingr Gﬁé@@ta SAPP tRD eclfha EHEOSHSSING By } BREAOY TGN ppi ng

an articl g5 st o ﬁﬂ)%u%')ﬂf)é’t‘a@ﬁfn for frthoving thePRicle haklsgottevdicla PaRE@StHeNg

unit 1 as shown in , a noving. op r tion for rmvrng the article
transgor t guisle rﬁlb3439dcmb?‘ffqir§1$03%ﬁ tory for loweringdthe ganeed AEHEStAYA%n f or

| overi ng E&&a%érp@ego ar éﬁ@&r%ﬁf@gg ofcé"}h%bé‘s%ﬁn§drﬁt a. sqapaﬁg wapl thd a of

a processing unit 1. Efl article tr&nsport devi ce, H ca
transport aamclecltéarssn@rbgde‘@@ﬁt nes iansperte MEIGE (StoBAg Lot W?t@ of

processin fohss ks uglhii@ t.ransport vehicle 4 standing
still in guef&lsgl%eﬂytﬁﬂee&w%%gﬁ%n oppo%ed to.a suppart taﬁdle la of a

processi ng uni tBlleﬂWhéW&htth@Iéﬁ‘tlcéﬁ tyasspost vehipls di %ﬂtﬁpﬂ%ﬂ%rﬁv e SREEH ng
and upyi ndi 3!1’613% oég)og %o d (ﬁ"&tthlﬁieelﬂbﬂépﬁ ocesdlhbRRIiNG, @Re errh'cFel e

st or age COI’] ner e ral se e article stor nt ai ner
C from an gmppeﬂ%mwen@g&yrm@ye@ beyt Wsrrdlagta NG WIS Ar a gsast a

support t gpi!@m% g@g e BEOGESS &9 f&%é sr[Jo m%@%oﬁfaﬁhéﬁ € ﬁaﬁgr%e‘ PA8Ed Bo 9rdkppl ng

an article s to pl ace ticle orage
cont ai ner ug the aﬂldetsma@eﬂoat@gértq g agf axticla storage @%Bﬁa@éﬁnéﬁ tus S
or a supp | n cBIINE il F] OFhe bl 2

t he qui degﬁggf"k‘gg’p@r@k |%?’£Q{r sp(lg?fgb%e%/% ggalﬁ% u'n op
constXiuct goippend gudppglmn cutigle stovpeperntiasrere r@ﬁréwdlrorrgre@@o @3%49 thee

support t Péla% {3 p% E@%a@%&ceegﬁ% WRiiLie sﬂtoﬁagé felyi § & YarPartisledstafagdre

article s orage ap an rnner Toop portion 3b extending over
deposi t i ngpparatsiss$ of atsh@parttﬁa@ﬂ%lgtotiﬂay@cww diifsl-S. The guide rail 3

further includ sthf %ﬁ&%@ﬂh%@l&g rEﬂrS @féﬁﬂlé‘grald&%o?{&éﬁ&@H

transport vehic e outer op_portion 3a to the inner
| oop port har EBldoahBB MWeC%tmm 1ﬁlfﬂﬂéd1tngoa%rqqt@¥ doanr RALHGE @av@ﬁieﬁli% 4 are

pr O\”ﬂ? d L0l Y E SI‘HJ;?&Q thiied 1a of the processing units 1 and delivery ports 9 of the
article storage apparatus S, and an inner loop portion 3b extending over
depositing ports 8 of the article storage apparatus S. The guide rail 3 further
includes transfer path portions 3c for allowing the article transport vehicles 4
to move from the outer loop portion 3a to the inner loop portion 3b and vice
925  versa. The two article transport vehicles 4 are provided to move along this
guide rail 3.

Next, the article storage apparatus S will be described.
As shown in Fig. 2, each article storage apparatus S is formed
horizontally long in plan view, and is suspended from the ceiling by a plurality
30 of hanger bolts 10 acting as elongate supports. The longitudinal direction of
the article storage apparatus S extends along the longitudinal direction of the
processing units 1. A vacant space is formed between the bottom of article
storage apparatus S and the floor. The hanger bolts 10 may be formed of
metal such as iron, steel or aluminum, or may be formed of a composite

35 material. The hanger bolts 10 may have a circular, quadrilateral or other
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guide rail 3. Next, the article storage apparatus S will be described. As
-shown in Fig. 2, each article storage apparatus S is formed horizontally
long in plan view, and is suspended fromthe ceiling by a plurality 30 of
hanger bolts 10 acting as elongate supports. The longitudinal direction of
the article storage apparatus S extends along the Iongi tudi nal direction of

the processing units 1. A vacant space is forned n the b tto of
article pelygagel sppinmat Jo thigsaeeifsatipporelomarien preangot

formed of .11k 8l t?lléq]tin dﬁ?‘éc%fdn R tvid HRIiH) tlﬂres rfﬁ& vtalaﬂ& eIt ﬂfe a
conposite mat eria The

an bolts 10. may have_a circuyl ar
quadri | at lmmltttdm@l' larectipn; @Eﬁ? ygevfal @g@bb@ﬁnewﬁ tthag @pﬁ-‘ei‘?rﬁt@aﬂ? oifhe

e' Ongat ! %?\Iﬁ.{rgélggi W%%ﬁé Bagy hbfe h%f&t& L0 ok BBodeOnfHes UHbnMdtHidcesdd on i s

or rmre across the F longitudinal direction, and nore
de5| r dbl ythelmgitudinal dieettediyth in the longitudinal direction is 5 or nore

times or 10 or RRLE file ?sﬁ}ﬁ%tl%q}fbch@%rr%?e Sobhiee hppaidudionahd ¢y Raiieon.

Next, the construction o he article storage apparatus S and its frane
st r uct ur estaitictutsewilbbe depeibedas shown in Fi gs. 5, 6 and 9, the frame

structure F of t gy ar I f
%\Q 01?63&¢q Criga! 3 % Bl tﬁétﬁ»aée' pehedas B o Whaldrtilo

frames connecte stant 1 al Iy rectangul ar parall el epi ped
ﬁpace forls‘mragelzq:'mr@tlasgeg implades sa plppakitihof | Femesl cqu&ado 19 d ¢fm9er% P

ori zgt a Aoy et BEtdaRe 21 3 ectrhag ikhese
frarrelgpll a{ﬁ%t%ﬁ&uyr?&g %&%llelééﬁgectcsltﬂ\?e M%@ conﬁ%???ngq}hrﬁar%es 13
are conneuppdrtbotlhenﬁa@péranﬁe%nbls igwer nharlﬁ@fﬁiaé grngst Mentén ¥EBECRbwer

surfaces (%nr[klé)&ﬁ{g Ss 151 ol e noes Oﬂaﬂz?e“?lt%?%'l%{"e fthARBE 18Rgi N @

state of e upper sur 12. These Iower
franes 12reswbctivphbr lemrwrmtmarfn@mteéd?ﬂt@ret mneé‘@ﬁﬁln@cﬁh%‘gpﬁraﬁ%@eﬂl

consti tut ¢, & BRI o0l nlle ANthd BllorShla bl AERpLALANLl Pl i Elhrited

i nt er conn& y a plurall jolning frane 16 ext endi’n transversely.
20 Aslzhowm tha 16wgs fraﬁnamdlzan eatttectt aloviarerstr ambke p@penﬁgéﬁ%cw afdawvar

connectin S‘smﬁ 13 &‘Lae%g To@e! {38l 2E Sk ul Eiﬁ%g—éﬁ@@h%oﬂﬂ@&e&%“tﬂé\

verti cal THon, as an engagi ng groov al so_cal afittin
gr oove) connectmg frames 13 constitute a palr of right and left side frames 14 and 1

which are interconnected by a plurality of joining frames 16 extending
transversely.

20 As shown in Figs. 7 and 8, each of lower frames 12, upper frames 11,
connecting frames 13 and joining frames 16 is rectangular when seen in
vertical section, and has an engaging groove 17 (also called a fitting groove)
formed in each of the four surfaces to have a back portion broader than an
entrance portion. A connector 18 having a contact surface 21 and a contact

25 surface 22 extending at an angle of 90 degrees to the contact surface 21 is
connected to each of adjacent frames by a fastener 19 engaged with and
retained by the engaging groove 17. Such connectors 18 are provided in
connecting locations of the lower frames 12 and connecting frames 13,
connecting locations of the upper frames 11 and connecting frames 13,

30 connecting locations of the lower frames 12 and joining frames 16, and
connecting locations of the upper frames 11 and joining frames 16. Each of
the lower frames 12, upper frames 11, connecting frames 13 and joining frames
16, as illustrated, desirably has a fixed width perpendicular to the longitudinal
direction, from one end to the other end.

35 To describe the frames further, each of the lower frames 12, upper
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‘forrred I n each of the four surfaces to have a back portion broader than an
~entrance portion. A connector 18 having a contact surface 21 and a contact
25 surface 22 extending at an angle of 90 degrees to the contact surface 21
is connected to each of adjacent franes by a fastener 19 engaged with and
retai ned by the engagi ng groove 17. Such connectors 18 are provided in
connecting locations of the |ower frames 12 and_connecting franes 13,
connect i ngfahlmﬂatlllon@naﬁcﬁlh& fuppes 18aped jomingdiresmaredbi iy fermadsofigh 30
connect i ng; ﬂﬁﬁdlof}ﬁm%f n&# rllai’VWﬁlc}lr TS ARGk %ﬁfﬁﬁoﬁrﬁ‘&ﬁcﬂfs Tigad
connecti ng cat1ons of g rames 11 and joining frames 16. Each of
t he |omrahmm1@am@ppmtem nweqtﬁng@éam&dxemngeqﬂ appertigabfection (i-ag
franes ﬁ?i%lc Y. tHoBe REELSEAGH t O
t he | ongi ?ee nal HJ-;E ?:l%(ﬁ%%l o%%gnealgﬁ E g%%ﬁhgré}gnd 35 To descri be
the f @rreeacﬂurofrthe foaacﬂur&tcesrf@ haven ba@lﬁ@@rmn hrepder thenfampadrance
connect i ngﬂ (ﬂt[TESAﬂ?’ofa ORI Bﬁt%’%el@argé ge@flﬁﬁgl %ila B m@id!ﬁhé‘%‘ﬂef rame
mat eri al I s an al um num extrusion pro ugn 51um rame
mat eri al esgagngaggmvas %eanéebaveramrdahn@e@u &Elg(l ) <EANLRE: he
ongL t udi gl H{&ﬁ&@%%g)the%g@m@ LPYBIING OO el FraluPbRIid Rotatach of
t he four B aces ack portion roa er than an entrance portion.
Al of t hegmni&tayrmtlh ssspechto ﬂaﬁ@es’euaﬁ liowdiCshEpe enteansgiod gachengedigggi ng
gr oo nd ({F-g ) n £
| ongi ?l?ildl ﬁgcfc]% 7?%@% fsr%g%g&nleﬁéquegggo@g Sh(ﬁté& di %ﬁ{% g%gvge?% ?Nr?
rotation adymmtgr sngagihg prepeast istlargen thase e sp Flﬂlﬁknﬁ‘@ DThé[‘h:mﬁ}ri%{ﬁ@@ of
each enga 7 r tance
gﬁ,\g ndd g%&&é’eeen w38 o‘i‘nﬁ"% el%é;ié?ﬁggf VrQS éi%@)?‘ﬁbﬁﬁt hge% o%eiﬁ&%éjéi

W bet ween ol hi ng enga set t ness
D. The shbertghtL oﬂnseambeeowm ﬁwmetvanddjfmnme hgs enghyihity §f sphadrical

d bl o
nas & i uPBTTEL B oD Byl the fRlFlchel Bog? Bl bl S0 the SR ol @PP(CBRRE O
one €rfdl t @rchef ﬂtmbmreeriﬂB@i‘esmably trzcteded Shaonentyal lln@ Hor edhe®thes Peeds y

| ud
nctuds e GELER) 11 05,E6 B A B0k TRk bl ace GO
engagi ng @nmmwe "Theseforst spals edgheingezooredlhs O?FBi bﬂ}h@ﬁers éwn bores 'IEB
| ongi t ud 8" d'gc%%x\?é{ll e 10 Iggl%{?dﬁl%r 1S Té%lo%ont’lﬁﬂe}:%%t rb@VEE AonhiliGitd ﬁﬁfzir Rf the

franes. eac connector I ncludes, 1nteg
connect edlightness of the frames.

each

20 As shown in Fig. 7, each connector 18 includes, integrally connected
together, one contact surface 20, the other contact surface 21 perpendicular to
the one contact surface 20, and a reinforcing rib 22 extending between these
contact surfaces 20 and 21. Each of the contact surfaces 20 and 21 has a bolt
receiving bore 24 formed therein for receiving a fastening bolt 23. The contact

25  surfaces 20 and 21 of the connector 18 are placed in abutment with surfaces,
extending perpendicular to each other, of the frames to be connected, and
fastened with bolts 23 and nuts 25 to connect the frames together. That 1s, in
all of the connecting locations of the lower frames 12 and connecting frames 13,
connecting locations of the upper frames 11 and connecting frames 13,

30 connecting locations of the lower frames 12 and joining frames 16, and
connecting locations of the upper frames 11 and joining frames 16, the
connectors 18 are placed in abutment with adjoining frames, and connected to
the adjoining frames by the bolts 23 and nuts 25 acting as fasteners engaged
and retained in the engaging grooves 17, thereby connecting the frames

35  together.




t oget her, one contact surface 20, the other contact surface 21
-perpendicular to the one contact surface 20, and a reinforcing rib 22
ext endi ng between these contact surfaces 20 and 21. Each of the contact
surfaces 20 and 21 has a bolt receiving bore 24 fornmed therein for
receiving a fastening bolt 23. The contact 25 surfaces 20 and 21 of the

connector 18 are placed in abutnent. wth surfaces ext endi_ ng perpendi cul ar
Lo each of her . B fIrhoNs:AmeanResion haFREE FeEPRRTramest bABH ASIOREGNEs 23
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and a_conpacl e (ARl frlaRoraBRlAGk Stk BA%% RAtans 2L are placed in

cont act aces ext endi ng perpendi cul ar to_each ot her, of the
upper frame 11 'Ehe ul@pﬂihéltﬁmﬁig ¥l dmwe1zecening beregr 87pforaad dheraivt ¥ned in

the Iage, ngémfg;ngg%étl?ﬂ%s ftHE BQE%@I”%PJ ngogﬁ@ﬁﬁgsasﬂemﬁgmed suppbhte &Rper

frame 11 an rame are inserted through Ehe bol t
recei vi ngsbepassling andeupponting ghe lwemfmﬁ@Snlﬁ s Mgre Ph%trl‘é—lzlﬁﬂé’oﬁﬁé ?VRg t he

f e
upper raf@ﬁiésuég%d w%ﬁgll %%ﬁg \%‘1?1?%1% Baw?gce%ntg%raé Qmoﬁﬁgﬁidﬁi&

mat eri al ranes ecel ving bores formed therein for
10 vert i caizeyformediinipegitions thergel caysesnonding te pagitwasaf dhgdienest9det s f or

suspendi ngo W go%lf ij{ﬁ %ﬁﬂgéﬁ‘@oﬂté’?ﬁh@x@mdjﬁ thl}@éﬁbﬁéﬁﬁéﬁfﬂ) leg# bé’rtm%;ﬂys hown

in Fi gs. have recei ving bores

appr dob i areceiwingetheohargen gpﬁgiﬂl& i Orhe baseevbolier Kb gpe witargedotopestiendons of
t he hangep}g@ggﬁ thekd fcd fv‘?ﬁgéo ks gn. %n&ﬁj;vvlﬁq{lt Pigd & NG ePhAYEHeHolkd 10N S

enbodi nmen vertica receivin anger bolts 10.  The hanger
bolts 10 hrwe apperheds t}mel@ﬁf Bned to hh@g@hngrﬁl‘eﬂ@rqu@bebwhgmb‘%ﬁ es 27. As shown

i 2 > L[‘gugg%gr ol Biss8, ey Lm@%v«gp%adg ReEOhableXPRote TNe
of the hangemedbed tte the loveer frames 12 through brackets 29 These brackets 29
20 have a substantially channel-shaped section as seen longitudinally of the lower
frames 12, and have a large width in the longitudinal direction of the lower
frames 12. The lower end of each hanger bolt 10 is passed through an upper
surface 29a of the bracket 29, and fastened thereto from above and below by
nuts 30. On the other hand, the lower surface 29b of the bracket 29 is placed
25  in abutment with the upper surface of the lower frame 12, and is connected
thereto with the fastener 19 consisting of the bolt 23 and nut 25, as in the
connection of the connector 18. Four such fasteners 19 are arranged
Jongitudinally of each lower frame 12 to increase supporting strength in the
connecting locations of the brackets 29 and lower frames 12 which receive the

30 weight of the article storage apparatus S.

Thus, the lower frames 12 are suspended and supported by the hanger
bolts 10 extending through the receiving bores 27 formed in the upper frames
11. This construction can contain the hanger bolts 10 in an outside dimension
in the transverse direction of the article storage apparatus S, thereby realizing

35  a very compact dimension in the transverse direction. Moreover, the weight
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connected to the lower franmes 12 through brackets 29. These brackets 29 20
-have a substantially channel -shaped section as seen longitudinally of the

| ower franes 12, and have a large width in the |ongitudinal direction of
the lower frames 12. The | ower end of each hanger bolt 10 is passed

t hrough an upper surface 29a of the bracket 29, and fastened thereto from
above and bel ow bli nuts 30. On the other hand, the Ione sfggaélace 29b of
the br ackef theoanticle starege 2Hparatas? ierrrarted PRébaleraldy g | ower
frame 12, leQﬂrélfg}g@H@?&%&dfratlﬂ&r 800 WotxﬂajﬁeloﬁésﬂsEﬁiﬁihe@lgtocﬂiésécﬁiﬂe@ﬂngf t he
bolt 23 and nut as in connecti on’ of g connefft 18. . Four such
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i ncrease suppor [ abbarstuefs thauleaeket s
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recei ve
appar dt uscgingBdsthat ﬁértwﬂ Wiﬁ%@eﬁﬂr%tér% ﬁ‘sﬁ?éﬂéﬁd& ofh e appurERat ?5119’ t he
hanger Dol sndNaHfEAHERG Y Sl LitRakeCRhN AETRO BY tRY HloidBShubfunehe
upper franes I's construction can_contain the anger 10 i.n an
out si de dFeAdieosasing dlhbousesns pais of élgléoa%#.efefemdﬂu%%am ﬁ@rlé éh%ﬁl
appar at usy, &&I Iﬁec1 ﬁpéc%/@l ﬁ%&ﬁ'%aéﬁ é\:h\é?fasz %OBPéiLfetteﬂhg%as HoRahéb werotate

transverse he articl etoat or
appar at usvertielingpbatoeg a)horlh@nt@llmlangtcgr colatiempath. poh pduralyy %ﬂ t he

| owery 4 r a t &%@@&E&)ﬂ&& @fahs @gs of

t he ulpqoer %retr%l% éar%%g) hﬁggc??nf?{g %Tgﬂtta?l,d 1régﬁr exanpl e. ,g\lsgl shown_in
Figs. 2 aaddSarrahgedir&tl mtermlsrlaggltuépmlbt of the| endlerfezotating ehaim§ys31 t hat
surroundsp f a%i u €A 0 &1 rpXi @Rb by d

rect angul atrhﬂg’aréll p}tﬁf{“ ??Iﬁg%% &;‘%%éé;g% E%aézlgj d(ge;ar)ned by then rgrrrle

st ruct ur etra@spoteng dké agﬁ@l@ shotpgedraypaiin adindegherigyd | eft endl ess
rotating chains RLAer ﬂlabepagéj;@ﬁ%ﬂm ned
di stance to rot gﬁg coegt:rltu?@g]lg%lt%%gﬁ‘g?%ﬁ&;‘%ﬂ%?&%ﬁzgnt al | yAIQ%ng circulation
pat h.18\ phex@al ity of article 10 storage trays 6 are supported by the right

and left endl esg S?lhe eng]?lggag g 2 9 Q{&l@é@ﬁﬁaﬁhﬁ'dﬁ%ﬁ’ié@ﬁ Sre wound

| ongitudinally of Ss rotating chains a support
t r anspor t angnutkdiroe @noskqulsmmﬂém\fﬁnrsmmkﬂjﬁ FrHeLethds hpim@ﬁ@bﬁ Eprredhe

article stor r %‘Tﬁ' Thes aenshrvet 98-8t he aslléoport
t ransportl%lsr)lé]?geeavc?jcg I: Pp%ﬁti SC;“I‘E ﬁélll% Ar}g%( AS sh OVIVI%%ICI‘] El gs :
and 9, thexentbdsm roteatineg hive sbafo3aretatebledby a 01rculat1ng motor M, to

20  rotate the right and left endless rotating chains 32 synchronously. The driven

sprockets are rotatably supported by a support shaft 34. Though not shown, a
rotary encoder is provided for detecting amounts of rotation of the drive shaft
35.

As shown in Fig. 10, each article storage tray 6 includes, as formed

25 integrally together, a bottom plate 6a extending horizontally, a pair of side
plates 6b located at right and left ends of the bottom plate 6a, and a rear
surface portion 6c located at one side in the direction of transport of the bottom
plate 6a. Further, a narrow holding member 6d is provided at the other side
in the direction of transport to extend between the pair of side plates 6b.

30 As shown in Figs. 9 and 10, each article storage tray 6 has pivotal
supports 36 formed in upper middle positions in the direction of transport on
the pair of side plates 6b. Couplers 37 substantially V-shaped in side view are
pivotally connected between the pivotal supports 36 and right and left endless
rotating chains 32. The couplers 37 are pivotally connected through support

35 pins 38 to the endless rotating chains 32, and pivotally connected to the article
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around drive sprockets and driven sprockets arranged as horizontally spaced
.from each other, respectively. The right and left drive sprockets 33 are
nmounted on a common drive shaft 35 rotatable by a circulating motor M to
20 rotate the right and left endless rotating chains 32 synchronously. The
driven sprockets are rotatably supported by a support shaft 34. Though not

shown, a rotary encoder is provided for detecting anount t.at] f
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m)ve stea TY hear trons W thout the support{_pins 38,
.e. 1he colamsci® ragtaaimdt todsstel ente thgueals $he goler FyPeAH; ﬁ%ﬂgéﬁ%ﬁamg
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provi ded fr?) ainrn storage tra In a substantiall
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circul ati ?ntﬁﬁ[ﬁ y%g to ggfgﬁ@%%&qr )Ft erfﬂl&soxfotﬁﬁlﬂgtchéﬂ% 3eid ext@ﬂglsﬁﬁfétafrﬁiaﬁlly ng

chains 32 arti'cle storage connect ed
along the transport path of the endless rotatmg chams 32.
20 As shown in Figs. 3 and 10, when each article storage tray 6 is in the

horizontal position, the roller support arms 43 provided on the right and left

sides of the article storage tray 6 assume oblique positions inclined in opposite

directions from the vertical by a set angle. The right and left guide rails 44

are shaped to guide and maintain each article storage tray 6 in the horizontal

25  position for supporting an article storage container C when the article storage

tray 6 is transported in circulation along the transport path of the right and

left endless rotating chains 32. Thus, with the guide rollers 42 guided by the

guide rails 44, even when the right and left endless rotating chains 32 turn

arcuately, each article storage tray 6 is guided to maintain the horizontal

30 posture while supporting the article storage container C. Numeral 45 in Fig.

9 denotes restricting guides for restricting swing motion in the transverse
direction of the article storage trays 6.

As shown in Fig. 2, the casing 381 of each article storage apparatus S

has, formed in the upper surface thereof, a deposition port 8 for the article

35 transport device H to deposit the article storage containers C on the article
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to the right and left sides thereof, roller support arns 43 supporting
-guide 15 rollers 42 attached to distal ends thereof, the roller support
arms 43 being rockable with the article storage tray 6 about the
transverse axis X. Endless guide rails 44 for engagi ng and guiding the
guide rollers-42 are arranged laterally of the right and Ieft end| ess
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35 transp Sl PHAGE &ANG-ginN@leSceat&noft he
article gﬁr stégér/ guﬁ %f@?&%ﬁ eteo%é%{%éenrc%/?%orf f%r tPe ar tel gl e
transpor t thietiore zHB t ondaell therthree msttﬂ@llégspw%@f@oﬁ? 1h &legP AP ot he

article st orlﬁggl éé}aélosreg 4 0§Pc%}% Hglo%: 'tﬁéretilj‘1 Andikdre eRetontdll pbsitRinor age

cont ai ner P& ree - posi L1 on 6. formed at appropri a[f i nterval s
i n t D bobtweauthaeetics sthmmontamrlﬁraé%i agideisteragrdsan 0§ 3haEed owar d

its entrangW%SCp ngu ﬁ'ﬁa@ﬁfr‘cﬂe @snshown in Figs. 13, 14 and 15, each
e

article sf ree positioning projections 47 forned on the
bottom pl at e 6aIm¢hlsngamstlamﬁb@ﬁﬂYe pesitioacketmgendhigAnitisde sEag sPriagREhg

20 s TR M 6 IR ey i cusbesedra e
sl oped toehdpems rbtatamglchainbilaresotabrshie 1Q¢aFEP gne Sl?gt he arfagie ﬁgé}'ag?&ﬁfi‘%
proj ef(ﬁl O% &'a %e%agi%%gap8&%15{?50%9{5%83(1{?@8&9{11& RepRQEbh iRt Bdbr a delivery
position corresponding to the delivery port 9, the article storage tray 6 can be
somewhat displaced from a proper position suitable for a depositing or delivery
operation of the article transport device H. Such an inconvenience can arise
from play between the guide rollers 42 and guide rails 44 or a deviation of the
95  weight of article storage containers C. The depositing position corresponding
to the deposition port 8 and the delivery position corresponding to the delivery
port 9 correspond to the depositing and delivery positions for the article
transport device H to carry out depositing and delivery operations.
To cope with the above situation, this article storage apparatus S has a
30 mechanism for positioning the article storage containers to enable the article
transport device H to carry out depositing and delivery operations reliably.
Specifically, a positioning member 49 has a plurality of position
correcting projections 48 for engaging a plurality of position correcting bores
formed in the bottom of each article storage container C to flare toward the

35 entrance. The positioning member 49 is installed in the position
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bores 46 as gui ded by the slope even when slightly displaced fromthe
.center of "the bore 46. \Wen the three positioning projections 47 fit deep
into the positioning bores 46 corresponding thereto, a relative horizontal
position 15 between the article storage container C and article storage
tray 6 is adjusted always to be substantially the sanme. In this way, the
rel ative position between the article storage .container C and article
storage teayesongingéo thg deposiding exiAghzeyy Periende, bWalbﬂ?eup@’ﬁﬂﬁégs

rotating ghaiyisaPs@bfort AntdRshld 9tdrasakentiife0l flheedsh thé artitlerstgager ays
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toward t hwiBbeateserihed hemiaaffgsi ti oni ng menber 49 is installed in the
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novabl e upward t0 "~ recelve and support an article storage container. C
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osi tion, ' 0 . ot pi oY
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| er 4 he article storage tray 6
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device H | . : : I8 i e / tihe
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reglggtgz;o;g slot. Thah oty irf P POSihE ORI PMESe4 6f Eath ariMa AR gRashY 0N

has an approximately triangular receiving bore 50 formed in a central portion
thereof. The positioning projections 47 noted hereinbefore project upward
from adjacent the respective corners of the triangle of the receiving bore 50.
As shown in Fig. 12, the positioning control mechanism B includes the

25  positioning member 49 which can vertically extend through the receiving bore
50 formed in the bottom plate 6a of the article storage tray 6 located in the
depositing position, and an electromotive lift mechanism 51 for moving the
positioning member 49 between a retracted position below the bottom plate 6a
of the article storage tray 6 and an upper position slightly above the bottom

30 plate 6a of the article storage tray 6.

As shown in Fig. 18, a pair of mounting frames 52 are connected
between the right and left support frames 41. A support deck 53 is connected
between the pair of mounting frames 52. The electromotive lift mechanism 51
is fixed to and supported by the support deck 54. Thus, the electromotive lift

35 mechanism 51 is fixedly supported by the frame structure F, and the position
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10 to the article storage trays 6 are used al so as the position correcting
"bores acting on by the positioning nenber 49. A specific construction for
positioning the article storage containers C wll be described

herei nafter. As shown in Fig. 3, a positioning control nechanismB is
provided in 15 each of the depositing position and delivery position

serving as_the depositin and delivery positjons. The two posit I ng
control nRERAFHEMNE IHRIBREY HE ngéﬁeoR%ﬁE%q' %tti"ﬁﬁlp?ﬁ?ep%'g??llﬁrﬁoﬂ O%Ht r ol
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erelnarter an ESCI‘IpIOI‘lO e one e qgellv osi.t1 on e
onmitted. 20 As Lhewesiipmipg membey 4D S@ﬁt%}nay%%ﬂwé ]Sﬁ‘grég ﬁﬂartq%ﬁléf

st Oratge ltéﬁé( %shgﬁﬁ%zaémn@f Qi prahelwt th@@ghleaarecéﬁeﬁg \Hog Jtor e\ Fotdlosfired in
a central portion

hereof , The p03|t|on|ng pr o ns 47 noted
her ei ribef bikeeppefition enswefting MIBIRCHAPAENATE ‘%%gp%‘gflf:‘?}ét the esrechive; he
triangle gf.jde dregss \4:'1" rer‘é@ eleAPorpBEWE Jifd Miebhadidm Bhec@asing ani ng
control nechanism B |nc udes the 25 positioning nmenber 49 which.can

vertical | ?19§?<111€en@0§9¥r 2 Rergvecierdi Mechapsm sook SAEA | 59Tt MOVIRE (% pl at e
6a of the éélttioﬁliﬁ% $hAhBEL 40T BY Osdtoglonnt ivbtivlen Whepastidttd RR%idl emd and
an el ect rgm)t Ive Tift mechani'sm 51 for noving the positioning nenber 49
bet ween aupper Re$iEi@nposition bel ow the bottom plate 6a of the article

storagg tray 6 ﬁﬂféx@@hé‘%@é‘étr&%h%qmsﬁnbgﬂiﬁﬁﬁnﬁféqvﬁ bperahed ttemnod0 pleate 6a
of the article storage tra h

shown in Fig a pair_, of ting
franes 52 paméw@mrmmmber Eétme@@ rqteagted rﬁosaaw Iaéfséhoé‘ﬁbﬂblf“tlg*f M
support d SLﬁt fmﬁ n?&ﬂﬁ@ftll@dls Ratagen BdiswPdier b&toROpREE Bh 51' e srhidle The

el ectrorm Ive anism>s1 is fixed to and supported f\he support
deck 54. W@getﬂlﬁéwﬁ ecWhanthe coosifiening memben ¢ 1 meved; 14 orted
by the fr %} HYven fn PR 1189, BRSHIiPninpfteAbePadiik E(Sb@'té‘tgaﬁ@fé?ﬁfe 49
when o er |n t he upper p05|t|on i's contraglled accurately irrespective

of t po@pttp@h pditeapa iaf| hes avlielgestorage BTBYTﬁet‘bd?F%VBrﬁhﬁ*g HeHpeitorEehas an
appr oxi WHESIII%D%(I}II @f}géﬂl%e%%ﬁied&oﬁ%@ﬁ% ys.ightly smaller in plan view than

the receiVving boreé A total hiee posiiion correcting projections
48 are forned alp é@émtwaihethféﬁéﬂlqmégc@ﬁﬁ@%" 49 xansed drqmnEhes retrggted

el ect r omDt,lvies i ff tl*féelgé\}iéy 1?65‘11:?311 99&51%%@&1:&0& el Rkt ic6nfiheF CAMEmMALIRCT ew
f eed mechanr sm not or novi ng
article storage tray 6. At this t1me as at the time of engagement between the
20  positioning bores 46 and positioning projections 47, as shown in Figs. 14 and 15,
each positioning projection 48 engages a corresponding one of the positioning
bores 46 as guided by the slope even when slightly displaced from the center of
the bore 46. When the three positioning projections 48 fit deep into the
positioning bores 46 corresponding thereto, a relative horizontal position
925  between the article storage container C and positioning member 49 is adjusted
always to be substantially the same.

As shown in Fig. 16 (C), the article storage container C placed on and
supported by the positioning member 49 is gripped and picked up by the article
transport device H. When receiving an article storage container C from the

30 article transport device H, as shown in Figs. 11 and 16 (B), the positioning
member 49 is placed in the upper position to receive the article storage
container C from the article transport device H. Then, the positioning
member 49 is lowered to pass the article storage container C on to an article
storage tray 6.

35 As shown in Fig. 12, a position detecting device 54 is disposed adjacent
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positioning menber 49 by a set ampunt between the retracted position and

. upper position. 10 Wen the electronotive [ift mechanism51 is operated to
nove the positioning nenber 49 to the retracted position as shown in Fig.
11 (A), the positioning menber 49 is retracted bel ow the bottomplate 6a
of the article storage tray 6. \Wen the positioni ng nmenber 49 is noved to
the upper position as shown in Fi t he positioning rrenberb 49 S
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tr?nsrort?}d@anc@eafldn diftete stdrag@osmtalmn Ay rrenber 49 is lowered to pass the
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49 is operated,.to the r tracgkegd po lor‘st8fa %r RRErs POSThdeN mdipe
posi ti oni g™ W@H{Rﬁ Af?ﬁgapla |t etection vertically
movabl e wicblitrblier p8sinti showapg dmnhltmé}erﬁéﬁ’ aAe bongt;rucﬁemtp cppynupisateeagel ng 5

el enent
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Next, details of the controls by the main controller 58 and storage

90 controllers 59 and operations of the article transport device H and article

storage apparatus S will be described.

Though not shown, each article storage container C has an IC tag G.e.
an RFID tag) attached thereto for transmitting container identification
information such as a Iot number to a predetermined range. As shown in Fig.

95 12, each article storage apparatus S has a receiver 60 for receiving container
identification information transmitted from the IC tag of an article storage
container C newly placed on the article storage tray 6 located under the
deposition port 8. Each of the article storage trays 6 has tray identification
information (e.g. a tray number) set beforehand using an IC tag as noted above,

30 for identifying each article storage tray 6.

The storage controllers 59 manage a correspondence relation between
positions on the circulating path of the plurality of article storage trays 6 and
the tray identification information on the article storage trays 6 based on the
detection information from the rotary encoders, a correspondence relation

35 Dbetween the tray identification information on the article storage trays 6
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by the support deck 53 for detecting a lower limited position and an upper
limt position based on presence or absence of the plate 54A. As shown in
Fig. 9, a position detecting sensor 55 of the transmtted I|ight type is
provided for detecting that an article storage tray 6 is located in 10 the
deposi ting position by detecting presence of a detected plate 56 dependi ng
fromthe |l ower surface of the bottompla Cﬁe 6a.. As iLn _Fi 12,. an
article camEne Stide storase conLUPEE CPYIRINEE nglr@ﬁn ’a’g‘aﬂ%‘?m
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st or alge t thejpr@:ess;@sdmﬁ It havingdransmated the CRRIABAT PRt 998 RaRs §LoP

encoders, 4, RSP Bﬁe VeRIAd 10y %ebﬁér\ge@‘ @téﬂ}ﬁngrﬁdmhgﬁ nbpématﬂhén
on on e artrcle

I nformat i storaetrag -16 carry artléle st or age
cont ai ner aridclergrippen aitacrrip dadt ek am %aFﬂf]@r%’qu’f’nco AnereC 4Fem

51 0, SRRl L 00 oo ol e e st oy sac b
stopping position correspondmg to the deposn',lon port 8 of the article storage
20 apparatus S that should store the article storage container C.

In the absence of any command from the main controller 58, the
storage controller 59 executes an empty tray call process for determining the
position of an unloaded article storage tray 6 nearest to the deposition port 8,
and controlling the circulating motor M to rotate the endless rotating chains 32

95  in a direction that provides the shorter path from the unloaded article storage
tray 6 to the deposition port 8, and locate the unloaded article storage tray 6 n
the depositing position. The storage controller 59 stands by with the
unloaded article storage tray 6 in the depositing position, and the positioning
member 49 of the positioning control mechanism in the depositing position

30 operated to the upper position.

Upon receipt of a depositing command from the main controller 58, the
storage controller 59 transmits to the main controller 58 deposition ready
information indicating the state of the unloaded article storage tray 6 standing
still in the depositing position. Upon receipt of the deposition ready

35 information from the storage controller 59, the main controller 58 lowers and
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i nformation on article storage trays 6 not |loaded with article storage 5
.containers C. The storage controllers 59 al so manage positions of the
positioning nmenbers 49 based on detection information fromthe position
detecting devices 54, to control operation of electronotive [ift nechanisns
51. The main controller 58, upon receipt of a container out put command

froma processing, unit. controller (no own) roIs gper.at.ion of a
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59 stands B! Bnlithe HohRAAGM iRl oifdgRatiaYof it tamcldemsaga ng
posi tion, (5 "hé positioning mnenber 49 of the positioning control

rrecha]rﬁsmcontatlher Geﬂ@%ﬁ?dmﬁje@@srtron 30 operated to the upper position.

Upon receipt of g i Bo acemn%rf LAt BemBRidH € 10 ldrbEesBthg rmet
storage control | transmts to the nmain controller 58 d osi ready

i nf or mat i oonineter and Adentification infermapen pm Haasdclgsterass cop 1&65
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ready 35 information romt e storage controller 59, Eéogrﬁaqg contro{ler 58

| over s anddertificataorsinfosmetion:m pa| artisiesiayaes 6oRiAIR: BIEEPTEG the
art| Céﬁ gﬁ;th&BraEge' Bolkf¥Bller 59 of article storage apparatus S storing the article

storage container C matching the identification information received, moves
one of the article transport vehicles 4 to a target stopping position
corresponding to the delivery port 9 of the article storage apparatus S, and

stops the article transport vehicle 4 in the target stopping position.

25 Upon receipt from the main controller 58 of the delivery command and
the identification information on the article storage container C to be delivered,
the storage controller 59 executes a delivery tray call process for determining
the position of the article storage tray 6 storing the article storage container C
matching the identification information received, and controlling the

30 circulating motor M to rotate the endless rotating chains 32 in a direction that
provides the shorter path from the article storage tray 6 to the delivery port 9,
and locate the article storage tray 6 in the delivery position. Further, the
storage controller 59 moves the positioning member 49 of the positioning
control mechanism B in the delivery position to the upper position, to transfer

35 the article storage container C from the article storage tray 6 to the positioning
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depositing position to the positioning nmenber 49 in the upper position.
.Further, when the article storage container C has been transferred in the
depositing position to the positioning nenber 49 and the presence of the 5
article storage container Cis confirnmed by the article sensor, the storage
controller 59 | owers the positioning nmenber 49. By the |lowering of the
positioning nenber 49, the artjcle storage container 8 ) traﬁféqired to
the artiolesnbarot%feing rgiseds obherdthe stRase&pBECHFR S "o ere My AP RS s
vay, the .Qidy G BbAYRARARNE! M sthtd ¢ Beubytistleanorhgoludrainen(l ¥o det i cl @
st orage trgé 6 ocated i n the depositing poaitlon gﬁgn the receiver 60
recei ves delveredestandingzatilbim the BPFHEONSRTEFPPRBING 10 e lpver 4 B8 cPnt ai ner

C,_the storage g SO HERNRIRSP RAdyesoRaenee faimt tion detageen the
tray identificgg)lggn %ﬁ#@ir?ation on thsz1 artlsf | e stara e tray 6 located in

t he” déposcantmgllenssi theomaingonteolleshBicavses Higharticle ATRREL A76ETHR 281 on
the artich@ichpiAdGrith GRMAE Boitaindl e iRy foMtiohRNnicaeiRimid, ahea
omman ro a

cont ai ner~i np C ] ‘ processing unit “controller and ”
i denti fi catdves itheormtitieoriranspartarenidie &t dbage tBELI REPPERE o PRYTIOD

| nput ted, b8 ding O Iidle! Shippliril HABRMILS of &) ipBessshamaild antaving
identificatiom information on an article stora con,tfu ner C toé%lgl 4

del i ver edtramsngittedhidiesoptaiger dapitt eymeransl sippsdhe;article frgngpertay Hadus s
storig the .grti i i bNartidle dteeilel tortainanC

i nfor1 ti gﬁ t}%eecfeaﬁj\gg%,&%gge,p%ﬁgg% Iatﬁﬁeﬁaar@tg% ?IBE trangport vehicles.4 to a
target st gppiped byddietarticle goppeshendhasupeoriieblrls 9@&9‘5 prcesygng gl
el ageTﬁQ%%x%gH%oﬁtroﬂrzég 595 3R 4 BEp&itihglcBrirh 28 ROFScekad b 4 i N
the target stopping posSition. 25 Upon receipt fromthe nmain controller 58
of the detheengincomteelierah8 inthetatgerit no uadeadad pHAUR PTG BRYUhEEHE | C) o
st orage C?&ta%m |t95ﬁ%eé§§i§ﬂf%#’“§1ﬁ%’ filsP@x8L A8 GBeCanbrP BT cAP pruasyf es a

delivery ay ca etermning . the pQSItIOﬂO the article

stordfe t mayl Geseaftentransmiss depositionoeags Dimmater (e thadREm YRt
ldentifi Cg‘,ts'r g?‘%enéttgﬁge; ir:]cgﬂrﬁﬁ&egyee%ec%g t@l%rﬂélwzelrﬂf R8ay ggllﬁogégscwhaﬁiaﬁg

notor Mt e ess rotating chains 32 1n a direction that

provi des tlebvstjoceremarat Is feceinedhduringaxiegulion o dhe mptyatray DpErFer y
port 9, and.] : R© dRdtd@Ya Gepdtitihe c8@inhaedy position.
Furt her, fﬂ%latggé%&%%ﬂgegﬁ% P%ﬁ%ﬁ%@ﬁﬁoves thae %%siltli%r?i ng nmenber 49 of the
posi tioni ng cob@tlodr Embhérmemsb in the delivery position to the upper

POSI ta% h, totr Sfﬁ{ tBe f&{é%o é}bﬁ{%d%%ﬁﬁgﬁlecﬁ&iﬁbﬁﬁ{g Gofd08md hRsiidd cl e
st or tray 6 t0 the posrtioni g ) ) e
correcting bores are integrated into one engaging slot. That is, the positioning

bores formed in each article storage container C in order to regulate a
horizontal position of an article storage tray acting as a support and the article
storage container C are effectively used for engagement with the position
95  correcting projections formed on the positioning member 49. Instead of such a
construction, each article storage container C may have, formed separately
from the positioning bores, exclusive position correcting bores for engagement
with the position correcting projections of the positioning member 49.
(2) In the foregoing embodiment, the article storage apparatus is
30 suspended from the ceiling by a plurality of hanger bolts. Instead, the article
storage apparatus may be supported by legs erected on the floor. Though not
shown, the article storage apparatus may be placed on and supported by an
overhang structure supported by a wall to project horizontally from the wall.
(8) In the foregoing embodiment, a plurality of supports supporting

35  article storage containers are transported in circulation in a tandem array,
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-18 nenber 49 being raised. Then, the storage controller 59 transmts
.delivery ready information indicating the state of the article storage
container Cto be delivered standing still in the position correspondi ng
to the delivery port 9. Upon receipt of the delivery ready information from
the storage 5 controller 59, the main controller 58 causes the article

gripper 5 to grip and pick up the article stor ntai,ner C fraomthe
posi ti oni mertimsilyerlong, thenercul pERrE ORI & PRtR I a?‘g@ﬁs%?ﬂ“[% UBRAPIY & £5F8 a

target stepplng ﬁfbstrQHt EOEESRRAD dmgox&ﬁlgt Qﬁuﬂé@ﬂﬁﬁke haﬂtaenbﬁs mfaytﬁee

processing unit ng " transmtted the cont ner i.n %1]5 it SHOPS
the arti cbl@culﬂéﬁ@pmdt tlsﬂéwpelrt@dzﬂnm tagpdepe 2y °n§t% "% F’FF% LOdnd

pl aces thﬁn[c%ﬁﬁ%r‘pla@ﬁl%%;t%l% Lk *lepBEa1Gxa@r | pped by the article gri pper 5 on
the su ta t he processing uni sto contr IIer 59,
when ag) deposi ti cb?ﬁ?@rféﬁ@ﬁ%é@h?@ﬂnﬁ%#‘@#@mﬁltwma Yeé"ly @g%

state of Rno.yaL %ﬁg% ?éltthfé ﬁos?ﬁ@ﬁ%gﬁfe%f)éﬂdﬁg%lﬂh@ ddp@@ﬁicﬁldp{brm 8, hmd one

deposi ti n[g1 EOSI ion, ‘first executes enpty tray process, and
thereafte Waﬁsmﬂ@odéﬁpwswwﬁamlge’f&c@eldﬁWreﬁﬁtl'-’%tn to Weafﬁapﬁe%ﬂ‘f Fbaryi er

58. The syar ﬁggﬁ:&p% ?r[)@irdqu Feossest Hgﬁogﬁhgvpgsyu@ﬁ@ﬁnqahIplnmldras sf when

a delivery conma recei véd during executl cal |

process idelivees edSIbl,@nﬁeDI fﬁ@e pravigel @%PS/ %B]ﬁ’ﬁ?ﬁ gfleﬁo?}gﬁgs%/]ﬁi YlX%%nd.
[ G hefy Ent& QLIRS Loﬁgsé J‘% f1epe&tiond a gEDAM I vEHT poﬁtheoﬂhésmhgomeﬂg
bores and®position correct | bores are integrated Into one engaging slot.
That is, tilepop(omp@maﬁd dﬂib’ﬁégppbtr med in each article storage container C

in order to reggeat ’?hé‘ di 'Fo?%&hcﬁﬂ?'ﬁbﬁ%gofhélarﬁﬂblg@ﬁé@&{ Brralivd ty
acting as a support

e article storageqai‘@ntal ner. C are egedfe%( vel y
used for éhgagmmampwtmblq@)@élmﬂhhnég 8 Gr tese T BB R TR #é%l on
the positioni.ngd. MRABEY ﬁllclbqséﬁ@ﬂa%gsaeabpe 1n%@ﬂ§élféeﬂ0ﬁdm £18ppdy, andi £1

st orage contalner ave or med separ.at el rom SI.tio
bor es}hex ahomwvsalgwstatfl by therarsicle KERIEPOEENE G5 ¥’é‘ﬁ@ riin g’((iP""c]’??dt ﬂbr&g

posi tion GRLLSS tﬁa@%@r@g?%ﬂa @ LBRrR8ThéIOLMNGiPRODRIrtAlly(2) In the
foregm ng "enpo e storage apparatus |e§%30 Sl}?@, pended {rom

the ceiling by &)l Thal term o'fp%mﬁﬂgb(ﬂl@@bﬁ ndfedd, Rt ¢ {Rdte COBLESE age
appar at us na}/ttu?nem URRRE tsﬁg}e Wlh%ﬁsrbe%(e daer‘tHé‘ﬂ%rfd ReK refdiaedbtAQF the hown,

the article 8{Ora ap ace on and sup ortedp{y g
over hang siositioning memgvera é@]ony’neay mfrert@ eagt @fﬂﬁp%ﬁi}%’é’rﬁl&ﬁ BF 8t t he

vvall.20
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(3) I'n the foregoing enbodi nent, a plurality of supports supporting 35
.article storage containers are transported in circulation in a tandem
array, -19 vertically along the circulatory noving path rotatabl e about
transverse axes. Instead, the plurality of supports supporting article
storage containers may be <circulated and transported in a tandem array
al ong a horizontal circulatory noving path rotatable about vertical axes.
5(4) In “ﬂﬁnﬂoﬁkﬁgiﬁdsenbodlnent t he depositing and delivery positions
i ncl ude one depositing position corresponding to the deposition port 8, and
one delivery position corresp ondlgapto t he del | ort

arrangemeht fayartide fbeRagecaPPRIASHIVPH SRS LGS >§¥ gﬁe‘ﬁ)&?ﬂeﬁﬁ 568 ti ons

and a pl up@diihbYa Hlurdely (YfefnYmﬁ@ﬁiﬂg Bbfes Ahd taOpllﬁfa\Htin)prt%n@dSn aopleatiaki ty of
depositing and délivery 10 posi orr ondln to a.de QSItIOﬂ and

del i véry benes fewned i aathan §|£’?’Eﬁ?p??l‘ RETYRIS PERFIPBEL . (5) The

device for verty ﬁﬁlﬂalht%‘f'cﬂﬂté]ﬁér §ﬁp£@1&qﬂgﬁdb@p@f0ﬁrgc@img v dt eupgidbtingr t i cl e
transport vehicle 4 may include a

menber suppo I%ed b hﬁ article
transportE"Eil,léh?irléllcl:fe SLORMEE PRIVBHETS: ‘g ﬁ%@é?’l”&?éﬂ@ds‘t‘ %ﬁ]ﬁo aviiRd a 15

not or supp &p?g,rmum%e%ithq?@sﬁlbﬁﬁﬁgo rbjePEoNe Thehed 4hanshn Mireehgskied t o
the take- for rotating the atter to nmove the gripper vertically.

(6) The t%&ldmoﬁli’s@rtlpérhoﬁgs’nenber is an el enent that correct positioning

of tRg subj ect rﬂ%%my t@diﬁpbﬂe hE5M8 By frabspoittnd adahid oforithiner
posi tioning ne S or may refer to e?ch of the positioning nenbers 49.

20 -20 vmamppcytm%mh’é@ gleng B cipgplatipg epdlegsqiate apparatus for storing

article storageg %;a&ﬁ?érn%nﬁm AN gor aaawsparmg ofai@Osirtitleni sigraper es
and a plurality of position'correcting 5 bores d batt om surface
thereof, ewitdingspdeandsiresnpilsPRtAINGT BRBPAILIRS NE??P rgin]é\‘r 3888% g
menmbers fop rd%ﬁ%f’}’ggsﬁﬁﬂ supporting said article storage containers, each
of said con al ner port menbers having a support surface with

posi thifoni ng pr otharacerizeddished t hereon for engaging said positioning

bores; 10 suppog aqm&ﬁng LR PAY Hléﬂ%@@& ok, bbﬁﬁ%ﬁoééﬂréﬂ)&ﬂlﬂg cpnkaidner
support nenbers i rcul ati ng "endl ess pat_ h;
depositing and delivery position, and having a plurality of position correcting
projections for engaging said position correcting bores, said positioning
member being configured to move between an upper position and a lower
20 position, said positioning member, when moved to said upper position,
receiving an article storage container from said container support member
located in said depositing and delivery position, and when moved to said lower
position, delivering said article storage containers to a container support
member located in said depositing and delivery position;
25 wherein said container transport means is configured to transfer said
article storage containers to and from said positioning member in said upper

position.

9. An article storage apparatus as defined in claim 1, characterized in that
30 said article storage apparatus includes said article storage containers, each of
said positioning bores and said position correcting bores being shaped to flare

toward an entrance thereof.

3. An article storage apparatus as defined in claim 2, characterized in that

35 each of said positioning bores and a corresponding one of said position
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container transport means for transferring said article storage containers
-to and from said contai ner support nenbers |ocated in a depositing and
delivery position; 15 characterized by a positioning nenber disposed in a
position corresponding to said depositing and delivery position, and
having a plurality of position correcting projections for engaging said
position correcting bores, said %ltioning gagbf belng configured to
nmove bet WEBFEGNE PSS aﬁ@éﬁ‘%%ﬂte&ﬁ’@ 9 OPERERHSI tion, said positioning
menber, when noved to said upper position, rece|V|ng an article storage
container fromsajd container su port er cat,ed | aibd _d ting
and del i vér y%@fwf%ﬁor%%aww diegﬁ{ggaﬁxbo lauﬁ% :?’I c&?raﬁgﬁz\gg“ ng
sai d artig] ehst QARUBrEOR! HoPLES apPadatienisabialerslefphom anesitier thooaghd in
sai d depositing and deI ver pOﬁJthﬂ 25 wherein said container transport
means 9 s %lwﬁqrgwwqrée P&ﬁgﬁéﬁ 4¥-d article storage containers to and

fromsaid positioning menber in said upper position. 2. An article storage

apparatus_as defined in claiml1, characterized in,that aid artigle
storage appafBtdiciheionases apRaAtys s dedmadoinaone 8%?}?591?\&@ i@iéﬁte@fz Elsal d

posi ti oni po+ber 68 (ﬁ:i&ﬁglc@irﬁ%@%bﬁaﬁfg ﬁﬁé:ﬁﬂcﬁép't%ﬂiﬁg%&dbh@eﬁh;@@ﬁﬁohasf | are
toward an entrance 't her eof .ﬁ artl | e stora gf aratus as defined in

claim 2, ﬁw&#dd@éﬂiﬂéﬁeiﬁuﬂhﬁﬁo eéﬁmég?& foni ng bores and a
corrqipondlng one of said position -21 correctlng bores are integrated
into one engaging slot. 4. An article storage apparatus as defined in one
of clainms 1-3, characterized in that said article storage apparatus is
suspended froma ceiling through 5 supports supported by the ceiling. 5.
An article storage apparatus as defined in one of clains 1-3, characterized
i in that an opening corresponding to said depositing and delivery
position is formed in an upper surface of the article storage apparatus.

10 -22 i

-22-




