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This invention relates to a frame systemfor an article storage 5

. apparatus which defines an article storage space therein. Generally, a
conventional frame systemfor an article storage apparatus is constructed,
for exanple, of a plurality of vertical franmes and a plurality of

hori zont aFRAMIEESYSTRM RER AN ARTIBEESTORAGE ARPARAJNOSSi ng each ot her.
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transported articles, from one of the processing units to another. A difference
may occur in throughput of the processed objects between treating units
adjacent each other on a transport path of the transport device. The above
article storage apparatus may be installed in a space between the processing
25  units for temporarily storing transported articles in the course of transport by
the transport device between the processing units. It is thus possible to deal
with the difference in throughput between the above processing units.
Where, as in the prior art, the article storage apparatus is installed on
the floor, only a narrow space is available between the processing units. It is
30  therefore difficult to do maintenance of each processing unit using this space.
Thus, the article storage apparatus may be suspended from the ceiling of the
building or from a suspension support device disposed in an upper location.
In this way, the article storage apparatus may be installed by effectively using
the limited space between the processing units, and at the same time a
35  working space is secured between the article storage apparatus and the floor to

facilitate a maintenance operation.




- { \Were the article storage apparatus is suspended from and supported by
the ceiling of the building or the like, it is conceivable to connect upper
. positions of the apparatus to el ongate supports having upper ends thereof
supported by the ceiling or the like. Wth this construction, however, 5
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the wei ght of aWWhefre ahearbielowtorhige appamsril sh@p@d@ﬂ&owdnumlpper@m of
articles ﬁ‘é%ed To Wit hst t he uII|n beduetothelarge
t

d
vei ght ioiliRe ey Btancon TP dRRe 1P b rBteivABTE S GREEt HoRF™, e
case whepesitidas aft it apphmta@etoalénﬁfg&wSsulp@orﬂ’ssmhln%duppei herdk! tHfreofAs a

result, there S dr awhack of I ca onnectln structure in
each of t?\‘ém&}% ]?X% CHHE st %Pe?ﬁ% Mﬁ@gm aCPRSE rBP PRahOFeVeR or der
t o sugpenebrafedtioupRitvebh etharxtdrtslbgl ﬁta@ﬁ@g@n@mmhu&l fraﬁiest st GabpbRg of
t he buildj,ng or. heI| Wlth%(gi Ilcatln e connect glstrutur of
the connethd S¥fdehf of 0Wﬁott C%FHERF@ 8 Ocﬁ?‘)%r&‘é&\ﬁ 81 Wergdtath ange
15 el ongaifidles @emuo N TouRDHstSnd aher @dwiward gﬁﬂﬁngffo&&be daet icC tlee $heage
apparatus tp_.extend to a Ian%&tﬁ%ent downwar The el Ong@}gt supports have

bearing pBPIEEnERGFRMECtioRy N ABFSATERSPRAGSHAG Birep afrpe
supporti n@hei'@ﬁlé/\@ttgﬂb sffrabBapphidttlsas $haaH0E oARBATROYS - AHcavw%\éaIt,, thdreh the
el ongﬁz . por{s ar ange as of fset Iaterall outvvarq}ﬂ% S constructlon
has 0 ’&l% 8% ?%l@ el eAIBHCHING ASORTGTERE SFTUFL RS} B7€ CEREPEr se
di recti onlpcafbhHEwddn T IYENT bNas. obj ect of this invention is to
all eviate at Imglgltst one of the. ahove noted dra acks of the prior art

In one enbodi order fp sHapend pRMh SMEPORNther anti %S&qrag%@@pawe\wafr% thghi ch
defines awiBhEio€tiee BhRARGEoSIRAS:E RefHRMA coﬁ@mireatlﬁg%he %oﬁhé@c‘in%’ pRektreame

ext endi ng th}eszont ally; (% f| rf; | ower fr extendi ng horizontal ly; and at

| east onelf thesconnackionsi AEES A% RAPeHy abRYe 1k 4f Icpnapiyablegto arfange

i nt et gonngshiag S@isgehslroﬁt ttsf NAPERraIRd Gakdrlli oSt thowaktibleanReragai d at

| east one first connecting frane being connected to_said first upper frane

wi th the BRPAIAEES F0 BRENH 10k 147gA eateRt RO T RERELab e e aate SHRPOWSTRYEe of
said fi r%eéﬂ@@bortﬁdﬂﬁmé@ﬂlgcﬁ’&@%{tﬁﬂ ttBe ATt éinfthF féceiﬁﬁ%raﬂcdr ﬁfﬂ’po‘f’uhg the

at | east gne f| rst %§nect| ng frame abutting an upper surface sard
first lo gt ofheaarfigle r storagn GPPRrAMS. hNPWEVee CWItH ﬁ]@ekﬁﬁ@’é&a’ﬂﬁor med

therein tdifpw@fs Wb ABe®! 99 IGHEtS URRRATS Guiwad,Vehis' ©Bhbitubtisn $akda
el ongat e supports ar%
sadvantage of an enlarged overall dimension in the transverse direction.

SUMMARY OF THE INVENTION
The object of this invention is to alleviate at least one of the
above-noted drawbacks of the prior art.
25 In one embodiment, s frame system for an article storage apparatus
which defines an article storage space therein, comprises:
a first upper frame extending horizontaliy;
a first lower frame extending horizontally; and
at least one first connecting frame extending vertically and
30 interconnecting said first upper frame and said first lower frame, said at least
one first connecting frame being connected to said first upper frame with the at
least one first connecting frame abutting a lower surface of said first upper
frame, and connected to said first lower frame with the at least one first
connecting frame abutting an upper surface of said first lower frame;
35 said first upper frame having receiving bores formed therein through
which elongate supports extend vertically when said elongate supports are
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. 2 attached to said first lower frame to suspend the first |ower frane.

Thus, when the article storage apparatus is suspended and supported by the
. elongate supports, the el ongate supports having upper ends thereof
supported by a ceiling or the |ike are passed vertically through the
receiving 5 bores formed in the first upper franme, and the first |ower
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storage apparatu$ can be I nstal I n various ways Ww thout such drawbacks
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in st D) athogzas farmed mt}@rﬁlrséu@per frame. Thus, the elongate supports are located

in substantially the same position in the transverse direction as the first upper
frame, instead of protruding laterally outward. This arrangement can avoid
the overall size enlarging in the transverse direction.
When the entire article storage apparatus is installed on the floor, the
25  weight of the entire apparatus is received and borne by the floor, for example,
through the first lower frame. Thus, the connecting structure of the frames
does not become very complicated. When the entire article storage apparatus
is installed on the floor, there is no need for such components as suspension
supports. The transverse dimension of the apparatus is never enlarged.
30 Thus, according to the characteristic construction noted above, the
frame system for an article storage apparatus can be installed in various ways
without such drawbacks as a very complicated structure for connecting the

frames together and an enlarged overall dimension in the transverse direction.

35 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic plan view showing an installation state of article
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. 3 storage apparatus; Fig. 2 is a perspective view of an article storage
apparatus; Fig. 3 is a viewin vertical section of the article storage

. apparatus; Fig. 4 is a perspective view show ng a construction of a support
5 transporting device; Fig. 5is a side view showing a frane structure;
Fig. 6 is a plan view show ng the frane structure; Fig. 7 is a view

show ng asforag@appimaati ng state; Fig. 8 is a view showing a frane
connecting statg, 1Q Fig. 9 is a frontf view.in vertical section of the
article stor ageﬁgpééﬁétfl?g,s?eqfi‘&“f@’? napiasle steage anPAEA Whowi ng a support

structure for amgagtis el HewShofedtiRal sd¥iontbfthe bktick Stovhgashomitag verti cal
novenent of a pQsitioning nenber; F is a side viewin, vertical

ig. 12
section of a po$ig idrtny PYIWBertive oVigPy éﬁ@ﬁvﬁb‘? ForcPngiyucipy off 3 SEPROM an
Vi ew ¢ tﬂgnggﬁﬁﬁg)aéﬁge;rrerrber arranging portion; Fig. 14 is a plan view
show ng a pomgﬁon r,egul,gti ng E}%’gte of the positioning nenber; Fig. 15 is
a sectional vieWesRdsargdempyehewingadiamea sEushdie;i oning 20 bore and a
posi tioning proFRchiioa;plafdidkGhokink $héfraAud ARt grey Vi ew show ng
depositing and delivery  k operations, DETAI LED DESCRI PTI ON OF PREFERRED
EVBODI MENTS 25 18t i7df @ ‘dewrshowving gaftamesconnestingséateo this i nvention will

be descri bed F@irg.e H@fatﬁéwVﬂlefiﬁg%efrﬁﬁfeecdrﬁletbﬁﬁg%a%@, ngsl- _ Thet entire
) e na €., sane appl i1 can IS

B
di scl.asure of . 7,210,589 in EE of ) ]
inco.lg’o_rat ed helig A 1bg rondrepwnaeverpisaksrakion of the qrticle sopagy apnanptes:
processing uni tRigl 1598 aRRITEREFVIOVieROsHAHIRUS sRH SRS ARtAR FGiE anduiet Or
substrates are arranged in two rows in a sem conductor plant which is a
cl eanroo@tOE%SﬁltrﬁVocessi ng unit 1 is formed sideways long in plan view,
and has a pair P $YRPANiewdBbREnk FeAiEANEELAENOHC pBGTionTnd Bember;
| ongi tudi nal direction thereof for receiving article storage containers C
storing sem corftifetldr 15 @ stdeaiviaw maepiesleseatiog ghia positighiracherdfrar e 35
spaced fromapmapather, With the support tables la located at the same

end. The two rows are arranged with the respective support tables |a
opposed to Fig. 13 is a plan view of the positioning member arranging portion;

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
20  bore and a positioning projection; and
Fig. 16 is an explanatory view showing depositing and delivery

operations,

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
25 Article storage apparatus according to this invention will be described
hereinafter with reference to the drawings. The entire disclosure of USP
7,210,589 in the name of the same applicant is incorporated herein by
reference.
As shown in Fig. 1, a plurality of processing units 1 for performing
30  various processes on semiconductor substrates are arranged in two rows in a
semiconductor plant which is a cleanroom. Each processing unit 1 is formed
sideways long in plan view, and has a pair of support tables 1a arranged at one
end in the longitudinal direction thereof for receiving article storage containers
C storing semiconductor substrates. The processing units 1 in each row are
35  spaced from one another, with the support tables 1a located at the same end.
The two rows are arranged with the respective support tables 1a opposed to
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.. 4 each other. A space 2 fornmed between each adjoi ning pair of processing.
units 1 is used as mai ntenance space for perform ng mai ntenance of these

. processing units 1. In order to performvarious processes on sem conductor
substrates, an 5 article transport device His provided as a contai ner
transporting device for successively transporting the article storage
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carries out a lifting_ operation for lifting the article gripper 5 gripping

an arti clartide srans@orofedradl C froma support table la of a processing
unit 1 as shownyd thv@n':lh%‘itgg: 1,22, "0d BItIRPEFANE QPad QlorfBYLE H RRcIAHES &/ ©
transport_vehicle_ 4 along the guide rail 3, and a_l owering operation for
| ower i ng lopeedguigeaat 8 ilaplaliodopndde crahingitacaxtend rauadppod tabogpithel a of
a progesshi@aity bf brodddsidy anRYy1 airbgncg&m%% fdv@%‘%@q{éteﬁ%o%, B
transport article sStorage containers successively to the plurality of
processi nganapexd vehides Brectingas wobHethodies sunpostad h@mqvabgmabmg the

st andi ng §tigk! +d; t p. Lt i=0 r | a of
a proces s?%lg b ul;ldilP 3?éﬁgﬁaﬁtﬁéllgegﬂgééf%ge?elgaggﬁsg}%g gl, I%gepn@\?teid&g&l a\%lhndi ng
and unwi refitide fransport vetbgle, 4.t nEhe articlel @ipparghisy switghalpihegwaen arholdl
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C frgman article storage tray 6 of an article storage apparatus S or a
suppébt thipEsipPiIng R grippest perfiiony Gmpn the typof 4he icontainer C, and a release

state for canceling the hold state.

The article transport device H constructed as described above carries
out a lifting operation for lifting the article gripper 5 gripping an article
storage container C from a support table 1a of a processing unit 1 as shown in

25  Fig. 2, a moving operation for moving the article transport vehicle 4 along the
guide rail 3, and a lowering operation for lowering the gripped article storage
container C to a support table la of a processing unit 1. In this way, the
article transport device H can {ransport article storage containers C
successively to the plurality of processing units 1.

30 Briefly, with the article transport vehicle 4 standing still in a target
stop position opposed to a support table la of a processing unit 1, the article
gripper 5 is vertically moved by winding and unwinding wires 7. Thus, the
article gripper 5 gripping an article storage container C may be raised to pick
up the article storage container C from an article storage tray 6 of an article

35  storage apparatus S or a support table 1a of a processing unit 1. The article
gripper 5 gripping an article storage container C may be lowered to place the
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. gripper 5 gripping an article storage container C may be | owered to pl ace
the 5 article storage container C on an article storage tray 6 of an
_article storage apparatus S or a support table la of a processing unit 1.
As shown in Figs. 1 and 2, the guide rail 3 of article transport device H
has a doubl e | oop construction including an outer |oop portion 3a extending

5 over thertsPROGHagkadn®sine? Ofor Bﬁ ﬂtR‘I@%ﬁéﬁ&@e Uphy 6 &f andaA@lls \sesnageor t s
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apparatus S WI be described. As Shown in Fig. 2, each_article storage
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supports. The_ longitudi nal direction of e article storage apparatus S
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vacant spaCsiove fFOhMER &Eﬂe‘t"%&p tﬂ&%ml@ﬁtéepf@ Qﬁe @ﬁﬁéﬁl&p P2 A08h ARRAYREUS S
and e roor The hanger _bolt’s ‘6% formed of “netal such as Jiron,

st eellUor varami nlihe tavo ﬁétyclaetrampﬁ-ica I@ee&rwspmnéed ﬁatleevealonm@nﬁanger
bolts 10 smychaues,a circular, quadrilateral or other polygonal section. In
this specification, "elon ate desirably neans that the_ length in the

| ongi t udi nal diNesss tlomartac @\ﬁ@o@gerﬁm@rﬂ%/‘-iﬁe@ wiHdaneachbgdr oss t he

I ongi tudinal  di £ 13“@“1&0@3 &4 TRhkk %%&‘%%et bbatdiss! S”Qé r'foh';?le&lhe

| ongi tudi nal direction is or nore tinmes or or nore_timnmes
across Zorizntplrdengin n}aﬂn diems @nidors, sumﬁnded frentblh%wlb@e yha @iultahéy

artigke %Mﬁ%rmesrf@%mﬁfg%d?kh%ew &Fportd." UPBé' p&%&ﬁ&maf ?x%%ﬁbhbﬁ‘d As

shown in Fi structure st orage
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conndbt ed:naterlal The hanger bolts 10 may have a c1rcu1£rp quadrilateral or other
polygonal section. In this specification, "elongate" desirably means that the
Iength in the longitudinal direction is two or more times the width across the
longitudinal direction, and more desirably means that the length in the
longitudinal direction is 5 or more times or 10 or more times the width across
25  the longitudinal direction.
Next, the construction of the article storage apparatus S and its frame
structure will be described.
As shown in Figs. 5, 6 and 9, the frame structure F of the article
storage apparatus S includes a plurality of frames connected to define a
30 substantially rectangular parallelepiped space for article storage. That is,
upper horizontal frames 11, lower horizontal frames 12, and wvertical
connecting frames 13 connecting these frames 11 and 12 are formed long,
respectively. The connecting frames 13 are connected to the upper frames 11
in a state of abutment on the lower surfaces of upper frames 11, and connected
35  to the lower frames 12 in a state of abutment on the upper surfaces of lower

frames 12. These lower frames 12 and upper frames 11 connected to the
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.35 to the lower franes 12 in a state of abutnent on the upper surfaces of

| ower - frames 12. These |ower franes 12 and upper frames 11 connected to
_the 6 connecting frames 13 constitute a pair of right and | eft side frames
14 and 15 which are interconnected by a plurality of joining frames 16
extending transversely. As shown in Figs. 7 and 8, each of |ower franes

12, upper cdrmtingamed 1GOMREHUDD al-ARRS ribhtandl 1o BidedrrhFREEst 46d 115

rectangula en seen in ver |caI sectiQ nd. has gn engagi ng groove 17
(al so cal W géc\%‘g Fret {MSECPES ré&rﬁﬂntyea’gtﬂob‘?mtgh FPeT LUreeRENEo have

a back pofigh@fefeRader than an entrance portion A connector 18 having a

contact surface 21 and a contact _surf 2 ex nd|n at an angl e of 90
degrees to the Adahawn iy Figgcd and |839§ 6 hereex nt%‘-" AcRPRYT Hameseh

frameg bycchiedfingNfandds 88928800 ﬂ&tinesr Qi eecthyichity ¥HiA0sBsh ghoove
17. Such connectors 18 are provided |in connect| ng lo ﬁaal ons .of the l.ower

frames 1oveditieal sAsiden. afl hagns engagingorrravei by (alse selled e Sftingeroppr

frames 1lfaRGdCRBEGH 'oE‘QhE R SulBices GBS hMth OBt H BrodddrhehdOwar
frames 12 and joining frames 16, and_15 connecting | qcations of the upper

frames 11eRAANFHPATHE T rArfoynestor e haging arentasieyuniacendd arl a gopacts r ames

11, conneghifA@ EQaéﬁ%én& 5;399 alnObAERIof BB EEredd to @Bel don¥sdtr 8uTtee BeSisr ably
has fixed w dth perpendjcular to_the |ongi tud| nal d| rectign, . from_one

end 8 t heommegtad épeachoofaslizcemd frames, hrea fagtengsr 19 engaged with pader
franmes 12,ot4RRQAr by 2thd %ﬁgE?m%]-gr&ﬁ%nQ?t ' Sacﬁr@tﬁécéc?rsat@ drel ptrgadd apes 16

is formed of an alumnumTfrane material which is_an al um num extrusi on
product . canectiaguifcations ehethpalavenlframes od2 annd) eanngetings demes 1drti cal

section (émﬁxectlﬁge[bchﬁohﬁeof %9' Pﬂéf‘ai*raﬂie%eﬂ' 2R c&ﬁ%c*ﬂﬁl’fg FP,RB89a08 Ng
groove 17 forned’in each our surfaces to have a back portion

br oader tweaﬁnenlqcaneeszsf 5b¢ttoafer Rames 12haod joinmss hamest He gafe

sect l%“a|céﬂé9ﬁngﬂﬁéét‘i’6ﬁtgofbﬁe u%?%%e&ﬂegrﬂ%{ﬁ& ﬁ%m@%xﬂ@é’ 862 E%@Br(ﬁ'l l'ine
FC (Fig. 8 (B)) extending udi_nal the franmes. The sectional

shape of theéweaMe%l&nupmr LGS Hymmeotmﬂ ﬁmeéslae%mdtqsnmﬁ kapest r al
l'ine FC é‘easetﬂh% @dqesﬁ%%gy L] wﬂitﬂ%’d&pgﬁdﬁﬁﬁﬁéﬁk lbﬁgftﬁﬂﬁ%‘l D,

and the shoriast stance et ween two j ol ni ng engagi ng gr ooves is
| ar ger t@ﬁeqtm,@mmﬁm%ﬂm othesetHort est di stance W between two

adj oi ni ng engagwae 1P €R Cﬁéinreébﬂuhl?ér %éb%lr fol*li 18 Ca'ff‘zﬂ%éé‘ 12, Qf p%?e si de

of each franme. rame as a pluralify o ores T fornmed
over Z2bhe frames éhgtcnnmqtmg)rféazena 1% and jeiming ﬁ"naleef 16his formed of an

aluminum frame material which is an aluminum extrusion product. This
aluminum frame material is rectangular when seen in vertical section (.e.
seen in the longitudinal direction), and has an engaging groove 17 formed in
each of the four surfaces to have a back portion broader than an entrance
25 portion. All of these frames have the same sectional shape including the
engaging grooves 71, and have a central line FC (Fig. 8 (B)) extending
longitudinally of the frames. The sectional shape of the frames is in rotation
symmetry with respect to this central line FC. The entrance of each engaging
groove 71 has a set thickness D, and the shortest distance W between two
30 adjoining engaging grooves is larger than the set thickness D. The shortest
distance W between two adjoining engaging grooves desirably is 5% or more of
length L of one side of each frame. Each frame has a plurality of cylindrical
bores TB formed over the full length from one end to the other end of the frame.
One of the bores TB desirably includes the central line FC. The other hores
35 TB desirably are formed adjacent the respective corners of the rectangular

frame. Therefore, each engaging groove 71 is disposed between two bores TB
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. One of the bores TB desirably includes the central Iine FC. The other bores
35 TB desirably are forned adjacent the respective corners of the
_rectangular frame. Therefore, each engagi ng groove 71 is disposed between
two bores TB 7 when seen in the longitudinal direction. These bores TB
contribute toward |ightness of the franes. As shown in Fig. 7, each

connect or wh@ni enUAL $he TSR dinbY GRMRGL €A hek® IRKEE TR %ﬁtﬁ&ﬁ.‘ﬁeaﬁiwai‘drface
20, the ofher cont act surface 21 perpendicular to 5 the one contact

surface 2bghinaesefithe frasmes. ng rib 22 extendi ng between these contact

surfaces 20 andA¢kholach Higl I?‘ee%H‘tc@ﬁhe&Hf fl@cﬁﬁzllﬁbsaﬁﬁte?g%aﬂﬁfsco%n@@deﬂ
recei ving bore 24 formed thérein receiving a fastening bolt, 23. The .

cont act Wh%@nzcmaﬁ%pt@yr&cet% tbsm#belf eentegt srefape ad aerpandisularsioe wit h

surfages, th@éﬁ@@%ﬂﬂ:t%%f%?c@dw%ﬁ{ a%%ﬁx%‘fél gtﬁsrzz &ttehliend Hat®ser thdie
connect ed, and 10 fastened w th bolts nut s to connect the frames

t oget her . coraet parfages 20pnd #1. ¢ %at‘évo% Qﬁr@aq:to‘amfmss%an@#é haswe bokty anes
12 and COfE?:%Fﬁh?%oi‘é Qﬁ%rnl&i th&%ﬁ@ﬁﬁife@&v&ﬂgQtfhé)t!éiﬂ%bél@@suDFIQ{e donta@s 11

and connecting frames 13, = connecting |ocations of | ower franes 12 and

j oi ning f¥erfaees1g) aaldoﬂl eb b connertpbdStatsnrlased imabupwent fyishssrieresnd
j oi ning fé 8114;,5 e&‘ﬁ&a&liéulé‘%nﬂ)eﬁéélﬁ %tﬂiér aéietll?é %ﬁﬂr@é 'toaPé'tcBEﬂéct\éﬂt Rnd

rane connect ed adj oining franes by the bolts 23

dj
ol P mtamd it b0l egp enh 16 P n iy th et ae thire. Dhstarrig
grooves 1d}) o gL @Mn&:?ﬂ%elg?rzéﬁ"&lé Jﬂ%heﬁ@ﬁ%? frdROEL1P8hd cﬁhﬁecﬁngﬁ%‘:ﬁesam

connecti on between an rane a connecti ng
cont act s@ﬂﬁ@@@@gzéocamngloﬁr@epmma framesnildcendi epnnerding frameesls,

ext endi ngcoq'ﬁe%ﬁﬁ%' gﬁﬂa@fonﬁo%ie%ﬁg Riwhg" ﬂéﬂﬁeé h® UpReYoihiRE BrdhedN s, and

connectin ane 5 are placed and retained in the |arge back
portions Qﬁnﬂelﬁ@n@né}%(@twgsgﬁﬁéh@suweﬁ deamasi hl tard uppgngf frames] 163 fde

conn 6“ n&)nfrfe%ffﬁrsji% al%ogfa%%@ﬁ %%%tﬁn%ﬁ@ vf]@ﬂ Hﬁﬁﬁﬁ%hfﬁaﬁf‘esb%!nﬁ Jo‘ﬁ?x%bﬁé'd% bor es

24 2 oln_tig ere connect | ;g&t he upper franme 11
and conn lmmgnfwam@sﬂmﬂwb@hts 2Reand umtmaﬁn gotigeasmiddenets emedpper

ﬁi
franes LU ERER YA DRRERRL LHORA LHCHRLAHOLonN @ ThbVbRREI VI NG

t he hanger ts acting a ate supports suspendi ng an
supporti n@gﬁﬂ@ﬂ ovver frames 12. More particularly, as shown 30 in Figs. 6

and 8 (A)," the oors P{]o&%@gmﬁkc%%ertg@ehvamagp&rﬁa@lP%na&o&ﬁﬁ{acah% si ze

formed in positi ereof correspon ositrons o er bolts
10 (&0 otfahmst 18en Thangmrtapolsusiapes 2§ pndv2tedei placed sneprddcinavith

vertical léﬁrfaces, extending perpendicular to each other, of the upper frame 11 and

connecting frame 13. Nuts 25 are placed and retained in the large back

portions of the engaging grooves 17 formed in the upper frame 11 and

connecting frame 13. Bolts 23 are inserted through the bolt receiving bores 24

25  to join tight with the nuts 25, thereby connecting the upper frame 11 and
connecting frame 13 formed of the aluminum frame material.

The upper frames 11 have receiving bores 27 formed therein for
vertically receiving the hanger bolts 10 acting as elongate supports for
suspending and supporting the lower frames 12. More particularly, as shown

30 in Figs. 6 and 8 (A), the upper frames 11 have receiving bores 27 of appropriate
size formed in positions thereof corresponding to positions of the hanger holts
10 (a total of ten hanger bolts being provided in this embodiment) for vertically
receiving the hanger bolts 10. The hanger bolts 10 are attached to extend
through these receiving bores 27. As shown in Fig. 3, the hanger bolts 10

35 have upper ends thereof fixed to the ceiling T through brackets 28.
As shown in Figs. 5, 8 and 9, the lower ends of the hanger bolts 10 are
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. receiving the hanger bolts 10. The hanger bolts 10 are attached to extend
t hrough these receiving bores 27. As shown in Fig. 3, the hanger bolts 10
. 35 have upper ends thereof fixed to the ceiling T through brackets 28. As
shown in Figs. 5, 8 and 9, the |lower ends of the hanger bolts 10 are 8
connected to the lower franmes 12 through brackets 29. These brackets 29

have a su@ﬁirfy&tédaltb thehpane! ﬁam@eﬂz $hebuEn ackagn2d onphédédbpalideys @ t he

| ower mes 12 andaﬂﬁze}; gﬁawldthlnthelfngltumﬁ |ret|on of

t he Iovver aye g fubstentialpc %Wéﬁ e‘éﬁe‘été%aﬁéﬂ% OEdtding Y§ r
through afaupper2, 5a1§&”Ha@‘éea2 eoéndtﬁheupm@ H&&g@&dln@[m%ﬁe@ﬁbﬁr&dtﬁéﬁwv@zo from
above and, bel ow by t her e |l ower surface 29b of

the brackBRmes 1% pTﬁ% enfﬁn Bfu? apgeh Sﬂeiquﬁp@assgdrtha%glbﬁntwqrow

frame 512, sigfded 995 HTRBEIRA kN9 eaﬂd\mt@nb&%&?e%q@@ﬁz Afoveonsd Heldw byf the
bolt 23 and nut connecti on ga E()i}ha(;jmnector 18. Four Such

f ast ener sn4® 30 ezaprfilﬁgghellbanén%}ﬁ loayeratyr theohbgacket gfds phaced

i ncrease JURRGEhERS vﬁ%l‘i ARG tpen stlﬁﬁdcecmldm hagad '19n§n8f1std%ﬁngét%ﬂket s
29 and |l ower frames 12 WhICh recei ve the V\Blggté of the article st orage

appar at ustisretmwath the frskeaer (% aensiahng of thesbedhdddand nwupPons 48 uby the

nggfrf r DeldboliBne st ol RenhbERHONS ! hems BCQhuithNdo iR 2D o6 MBthdbekine

tﬁléﬁ%]]ijh }' i s, construction can contain the hanger bolts 10 in
an ot ] rachdowprtazae sk th ia@enem supPeTting stiearth dndhg

appar at USco%neEﬂﬁ@ﬂBé’at&&?d SZIHObrRLYES ¥9 GAAPRGHer3t4AmBS 12 whidh! ﬁ%%efv'éaﬁﬁ%ver Sé
direction. Mreqver, the weight of the article storage apparatus S is

supportedW%ghttWétb¢@F'leet%ﬁomger'?dﬁg’é‘ﬁt%ﬁts 10 through the | ower frames 12.
No mej or | oad "Ph@@&hbqgwEPfMiﬁe§9@'&?§%h§‘§end%Qi éﬂ&@hbﬁo eﬂ’fbytﬂl%}&kpr@and 3,

frames 11 and connécting frames 13, for exanp wn i n Fi

the arti ddtsieextendipgahaeegh §1¢ Hegaivias @reéa?éﬁ fegmed ipnde meroﬂmamt he

framgsst ryct Wﬁls%ohgtﬂcﬁbﬂ%aﬂfcfonﬁiﬁ &%m%&%ﬂmo irne&ﬁ 80841 @Himension
paralleleplped article storag ace defined by t frame structure F. The

casi ng 31nHdgsEgnaverse dl@lctlpngﬁﬂ:ﬁaﬁatw]@f storage wrﬁé@%& herehuiraglizpg2s
hori zont g ks B&Flg‘%g{ gﬂﬁ%ﬁﬁ%ﬁ it rtr*ﬁlﬁs@eﬂ@ﬁﬂﬂf&fdﬂ ”‘Moﬂéo%ﬁ \Fv@][g{hqt ate

vertically ard r|zonta0§/ ong circulation A plurality of
:

article ddttheaysicle alprage apparaipp Sewmgprterﬁeby|tbﬁﬁ31wd1tyexfthaemrésgbs
rotating ﬁi‘%fb%g%ﬁzthé‘ﬂﬂvé&ffr%ﬂ%dl?t NBUREYR! 1924 U HANNB! dhe Qndebfingnd] ess

rotaélng chai ns a support_transporting device rovi déd for

ci r cdlat ilagptaprs oBthe vpprrfsrmend liand eonnestingsiramegd 3 foyexagmple. a t andem
array. The cons{d UgswRANnOkigsN® AHPBOtLe Li-BPRPRLEA ST afEY 28 A WMdihddea

descri bed
casing 31 that surrounds the frame structure F to divide off the approximately

rectangular parallelepiped article storage space defined by the frame structure
F. The casing 31 houses a pair of right and left endless rotating chains 32
25  horizontally spaced from each other by a predetermined distance to rotate
vertically and along a horizontally long circulation path. A plurality of article
storage trays 6 are supported by the right and left endless rotating chains 32
and arranged at intervals longitudinally of the endless rotating chains 32.
Thus, a support transporting device A is provided for circulating and
30 transporting the article storage trays 6 in a tandem array.
The construction of the support transporting device A will be described
next.
As shown in Figs. 3, 4, and 9, the endless rotating chains 32 are wound
around drive sprockets and driven sprockets arranged as horizontally spaced
35 from each other, respectively. The right and left drive sprockets 33 are
mounted on a common drive shaft 35 rotatable by a circulating motor M, to
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. next. As shown in Figs. 3, 4, and 9, the endless rotating chains 32 are
wound around drive sprockets and driven sprockets arranged as horizontal ly
. spaced 35 fromeach other, respectively. The right and left drive
sprockets 33 are nmounted on a conmon drive shaft 35 rotatable by a
circulating notor M to 9 rotate the right and left endl ess rotating

chai ns 32raybctiorighs land 1dhendldsantatsns @BKﬁis%%ﬁach@bﬁé%y THBRRMeRd by a

support shaft. 34. Tho ot shown rotar er s p ovi ded for
det ect i ngSBREERISLALETO %@Qﬁ] SHPRATEEH BY ch SURPOZ sk %ﬁ oML, i g.

10, each agthiglfcsdedi@gfrovided Bridesbittas amunt®oiBetatiodit @1915}@' ddivé Quekher, a
bott om plg e 6a extending horizontally, a pair of side plates 6b |ocated

at right | eft ends of the bottom plate 6a, and a rear surface portion

6¢c | ocated at Offﬂ@ shof@ W E1§e1dl é@&i 'a@ﬂcléf stor RS RPL 3‘ eofncmpesbcatst&meal ate
ba. Further arrowl§h0I di.n g r}‘g i's row 1@hhe ot her |de 10 in
t he directd Bﬁr"é Y togeibptra bobtomy (R ake ét%@ﬂ e B%l??n lysiagpaj ak siflegh. As

shown in dﬂag@s 63 E@Qtejepat%gl’ft aﬁau@fteeﬁa@mq;het}sﬂmﬁ PRge MaV iRl a sRpOrts
36 forne upper %gcd sitions in B direction of transport on the
pair of s? a‘fﬂ Retdio OGBE%‘I al qnezside gpdhg fayestiop 05@%%‘1‘?@&‘39 hg bpttemew ar e
pi vot al | y%m@ BaCt SRhrPedVaeha trBe mmmgabléﬂp&oe& $s PoiEd rau; QHE RREr bkt

endl rOtfi‘tl ng chéu ns 32. The c%cggl ers are, pivot al connect ed

t hr ojﬁ St {ireHion 0B angPeI o0 SR e‘%@%ﬂ i &t gidegplatesBb.pi vot al | y
connected to thes ahbivel f FSES 9Gmd nay eﬁchoaﬂ@mé %&@Iagwrx R mfsagikz%taabout a
transverse axis X of the pivotal , supports 36, e _sup pi ns 38 have

rollers 3@1@?65“936 Wmﬂgéﬁdl@ﬁrc?ééﬂ dla inesyions Héth%lm@crzen@fémwrbﬁm i near

pat h por t{Hansiebf ke ;ﬂaﬁﬁse@os r@é@lhfh%’?@uﬁétﬁh’ﬂﬁlﬁz%’ sﬁaﬁe&m Qﬂer\ﬁélwsar%o are
supported by szupport ijfa:mes 41 attached to e%& ural 1ty of connecting
frames 13Pivetadlst ennnesteshetyren thﬁeamb%ﬁwmrts §nddﬂghﬂ1%n‘éﬂ\%ﬁt@§§ 486t at i ng

chai ng 32rot§ﬁﬂ§%‘d?ﬁ§ by, tThe c%’[xbl&%%?s&ﬁ ﬁ%tmﬁxénﬁectea%mg% §ﬁ€§(ﬂx‘t| y
al ong the |inear pi ns

ortions W thou
connect i 0P A0 f@ﬁse%ﬁeftsn@téﬁﬁg@@mﬁﬁ%tﬁ%PM@% cg@ﬂ%ﬂﬁ@ﬂ é@tﬂpﬁ aricle7, 25
wobbl i ng ét@ra?g‘é%r 9\%& RA51iVER DHiGHEOe HB&uh@Q't dverdd O% F@@slfh{}fy ivotal

mai ntaining each artjcle storage tray 6 in a su stantla oriZontal
posi ti on SURPATEHE6.ar The saipposh Ryes 38rhavesrol £9$r%91§}3§ﬁ1§9éh‘7‘41 endcguideton

al ong t healbfl%rg'iﬁ@é trafl8tdn Bf'oxflﬂg@bnaﬁﬂeélefahth %’89@1@1?@ of Qhé%hﬂ%s%%tﬁﬁn

That each article storage tray nect ed e ri

| of t 207 dedhaineBeof Theamide r%ﬂ@é@r&reasmonts @mnqrhéregnwél attached to

the plurality of connecting frames 13 to extend along the linear path portions

of the endless rotating chains 32. Consequently, the article storage trays 6

can move steadily along the linear path portions without the support pins 38,

1.e. the connecting locations of the endless rotating chains 32 and couplers 37,
25 wobbling up and down.

A position guide mechanism is provided for maintaining each article
storage tray 6 in a substantially horizontal position when the article storage
tray 6 is transported in circulation along the transport path of right and left
endless rotating chains 32. That is, each article storage tray 6 has, connected

30 to the right and left sides thereof, roller support arms 43 supporting guide
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 engaging and guiding the guide rollers 42 are arranged
laterally of the right and left endless rotating chains 32 to extend substantially

35  along the transport path of the endless rotating chains 32.

As shown in Figs. 3 and 10, when each article storage tray 6 is in the

10




. rollers 42 attached to distal ends thereof, the roller support arnms 43
being rockable with the article storage tray 6 about the transverse axis

. X. Endless guide rails 44 for engaging and guiding the guide rollers 42
are arranged laterally of the right and left endless rotating chains 32 to
extend substantially 35 along the transport path of the endless rotating

chai ns 32hoAGostad \Wasitior; e ro‘ﬂe@rmllpiaart #HEB £RFIHAAsd ehethet ERgantrlel 6 1S
in the 10 horizontal. position, rol | er support ar s één%ﬁrow ded on the

right and®idepof the aéeclsfst@f?egeaﬁrﬁy P@%a q%¢ RYsiglonsdy 11 eRRosite

posi ti OnSdir@(@ﬂmﬂiE?ﬂ-ohi\ tBPR@StIES] bylial @%tal 8. fTaridier ¥ed Uefatuiby railsels
angl e. Therlg nd | ftIBiuderalls are shaped to gwﬂe and maintain
g2 d

each arti EFeS}é% teey Wlp@nwhﬁmc sWrage tranf 1ndhe osentihg an

articlye spedigign ﬂcsp Bﬁﬁ?éﬁin@ﬂﬁlﬁﬁc@@m@ééé EdretaSh & @Gfheth HRY a§t1b1$e étblaer@por ted
in circulation_alon

he transport. path the right an t
rotating HIfZi §ids élzanSPﬁa%ed W E’WC‘E]H‘él‘)@u‘Tl]&@grf@iel ‘é”%sﬂ@tgﬁﬂ ﬁvﬂ ’Elﬁgt 6@31 de
rails 44,142y eRdMEeRofattnd Elshihs 2 Iqq{uts, ;Wiﬁ!k eﬁé hﬂi@mu&sc@agme&% #Hen
arcuately, each rtlcle st rage tra iﬂ‘%glfg@ to mai.ntain.the horizontal

10 post ur 8uigsi lraé ssibpByan ahhe:rig ¥FroipHBE dhaing Ferdirms j n
Fig. 9 dgRetesly! @at:nl Sitidg @blfa%%stlfagfrfiﬁ%sém‘d%ﬁl £ nSHVBSEn Tk d mrizentﬂe

transverse directjon of the tlcl storage trays sho .g. 2,

t he 3&%. nBOSSIQ Wlﬁ?qr?’élge e@%s&fﬁaa? &99@31891"&3 Aﬁ‘# 5?‘1“ A& upper
surface theddfes FeS@RF S IpAMOFIr FodtPiktin esﬁfﬂ%}%cﬁ:mﬂ-@ﬂﬂé”%s‘ze%“ ce H
to deposit. the argicle storage cont ai ners on the article storage trays 6,

and a del fiyeeijonp et theoartegle sharage traysb+ r ansport device Hto deliver the

article storageAgQRban"gl Fisk 4,10 éa@?n@%tl'&*@a&t SFRUE s‘té@g% fopaAarghewn in
Figs. 14 and 15, each art| e stgrage container C.has three ghmtlom ng

bores 46 hawnioamad wpphe popsr surfacer thereof, @ dapoptionmars f facthe antielger eof |

the Qgyesyd@s @ﬂt%xﬁ@@@?%tdbpfolsﬁr&et MR8 dibmRNtdiaffers @ dohenhdhbgElchand,
as shown in Figs. 14 and_ 15, each article storage tray 6_has three

posi ti oni HErED Jt%ﬁ 6n gngra fdﬂlmw dwrt felgothe W’EF]&t tramgpactt degeadd seppor t

surface f&’éh@é}%@d}&dé‘@m@@ &dr&ﬁiﬂlﬁs@ﬁ%&‘ﬂﬁe af§cle A6 BReNFs 61 he
positioning bores are_s ;31154 13-6155 flare toward the entrance, To put it
BB

conver sel y, theA@’éh%@llﬂlEiﬁﬁ sach petiele spengesonbpaer hhag thsge Thus,

as shown lbébzf_ibﬂmglﬁoreseaé heoPRRUt é@'&bﬂ%ﬂl‘i&’ﬂeeﬁ{ﬂewﬁane@ﬂ@%&o% surface
corrigpondl ng one of 05|t|onméﬁt%ﬂores as gui ded by the slope even

when4) i ghhargofgithe ba&&% %@mg plea axst towapsl Be eatugcevh & thieotheree

posi ti oni RgnPrad SREWANS: Ficd i1l3, daepnd N0 etaE!l? arPRRl RO 4rRPBeSatbhree
corresponding thereto, a relative horizontal position

posifioning projections 47 formed on the bottom plate 6a acting as support

surface for engaging the positioning bores 46. As noted above, the positioning

bores 46 are shaped to flare toward the entrance. To put it conversely, the

25  positioning bores 46 are sloped to taper inwardly. Thus, as shown in Fig. 15,

each positioning projection 47 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 47 fit deep into the

positioning bores 46 corresponding thereto, a relative horizontal position

30  between the article storage container C and article storage tray 6 is adjusted

always to be substantially the same.

In this way, the relative position between the article storage container

- C and article storage tray 6 may be regulated accurately. However, when the

endless rotating chains 32 are rotated to locate one of the article storage trays

35 6 in a depositing position corresponding to the deposition port 8 or a delivery

position corresponding to the delivery port 9, the article storage tray 6 can be
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. 30 between the article storage container C and article storage tray 6 is
adjusted always to be substantially the same. In this way, the relative

~ position between the article storage container C and article storage tray
6 may be regul ated accurately. However, when the endless rotating chains
32 are rotated to |l ocate one of the article storage trays 35 6 in a
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bores formed 'Sbéoﬁ‘ﬁcél{?ﬁ,tﬁnbgéiti%ﬁ‘?ﬁg anbie® 3H0hAgEa COREAIINEof Cpb&itiohar e
toward the entrance. The posjtioning nenmher 49 is installed in the
posi tion qgr%@iﬁ%@ﬁ@ﬁﬁﬁl?@s 8§ ReD@EgH A Iﬂt}r%]ﬁtYd POEFPILEETRGHIE berase

nmovabl e upWaied 10 thd S6RioYE oARACR URRRIL sBitadé lchhtfnst @ 29 FL8oHaD8IthE
pl aced on the article storage . tray 6 _|locafed, in the depositing or delivery

p
posi ti on, eRAANSS movaS| PWHIPRHRE] Memhera ik els nstaliad| B2 stha agesitignt ai ner

C pl aged @iviiRnADSE th QRE MEpREAREYS of AeliVOryt PEsifibhi 18] Ko SAGBDYE ubbddd Go
| ocated in the depositing or delivery position, The 20 article transport
devi ce H TasaH¢ wﬁsm%am Ha1Gke ptarpge sppiaaper edtaeaden the aglitlerstoragte
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Bis provided in . ) } )
the positioning bores and position correcting bores are integrated into one

engaging slot. That is, the positioning hores 46 for adjusting position relative
to the article storage trays 6 are used also as the position correcting bores
25  acting on by the positioning member 49.
A specific construction for positioning the article storage containers C
will be described hereinafter.
As shown in Fig. 3, a positioning control mechanism B is provided in
each of the depositing position and delivery position serving as the depositing
30 and delivery positions. The two positioning control mechanisms B have the
same construction. The positioning control mechanism B provided in the
depositing position will be described hereinafter, and description of the one in
the delivery position will be omitted.
As shown in Fig. 13, the bottom plate 6a of each article storage tray 6
35  has an approximately triangular receiving bore 50 formed in a central portion

thereof. The positioning projections 47 noted hereinbefore project upward
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. each of the depositing position and delivery position serving as the
depositing 30 and delivery positions. The two positioning control

. mechani sns B have the same construction. The positioning control nechanism
B provided in the depositing position will be described hereinafter, and
description of the one in the delivery position will be omtted. As shown

in Fig. 18oni Adjoeht Qmameap@ctm &rnRas Bf%hblt@ia@gﬁ of 3[e rbedyify bk BOS an
approxmatelytrlang %'ecelg’\cllng bore 50 for iin a central, portion
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approxi mately triangul ar_ out si shape slightly smaller 1n plan view than
the recei®h RgsibonngG memnb %148|besn aneratedygsithe gppespesstipngs poafediedons 48
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positioning member 49 by a set amount between the retracted position and
upper position.

When the electromotive lift mechanism 51 is operated to move the
positioning member 49 to the retracted position as shown in Fig. 11 (A), the

25  positioning member 49 is retracted below the bottom plate 6a of the article
storage tray 6. When the positioning member 49 is moved to the upper
position as shown in Fig. 11 (B), the positioning member 49 is located above the
bottom plate 6a of the article storage tray 6, to receive the article storage
container C from the article storage tray 6.

30 In this way, the positioning member 49 raised from the retracted
position to the upper position receives the article storage container C from the
article storage tray 6. At this time, as at the time of engagement between the
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

35  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
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. bottomplate 6a of the article storage tray 6, to receive the article

storage container C fromthe article storage tray 6. 30 In this way, the
_positioning nmenber 49 raised fromthe retracted position to the upper
position receives the article storage container C fromthe article storage
tray-6. At this tinme, as at the time of engagenent between the positioning

bores 46 ﬁ&ﬁti@ﬁﬁhé'&}e@%@r@rﬁé‘sbbﬁﬂﬁlg‘lﬁ:he?@:os@%ldtﬁ‘vd:'}ﬂﬁlzoiaﬂala%sﬁﬁm each
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fromthe artlcle tran:i port . deyice H, as shown in Fig 6 (B),
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on téloan e kere 9s$ m@@ tioahass. thesaxpdarstonper; gntainer £ goshor ppdrtigleect i ng
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pres%rbce or 25 absenc an art e st or age contai ner C.
As shown in Fig. 9, a position detecting sensor 55 of the transmitted

light type is provided for detecting that an article storage tray 6 is located in

the depositing position by detecting presence of a detected plate 56 depending

from the lower surface of the bottom plate 6a. As shown in Fig. 12, an article

sensor 57 of the reflected light type is also provided for detecting presence or
25  absence of an article storage container C.

As shown in Fig. 1, a main controller 58 is provided for controlling
operation of the article transport device H, and storage controllers 59 for
controlling operation of the article storage apparatus S. These main
controller 58 and storage controllers 59 are constructed to communicate control

30 information therebetween.

Next, details of the controls by the main controller 58 and storage
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 (.e.

35 an RFID tag) attached thereto for transmitting container identification
information such as a lot number to a predetermined range. As shown in Fig,.
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. As shown in Fig. 1, a main controller 58 is provided for controlling

operation of the article transport device H, and storage controllers 59 for
_controlling operation of the article storage apparatus S. These main
controller 58 and storage controllers 59 are constructed to conmuni cate
control 30 information therebetween. Next, details of the controls by the
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on the information recelived by the receivérs 60, and tray Identyfication 15
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froma processing unit contro shown) which controls operation of a
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container C corresponding to t t al ner ut conmmand.” Then, the main
cont 8l | efronsg BASSEPINE wpig tht(dleé 004 F9HF ke eonfrols ARRIALIONCOHR t he

article tFARSAGHE unit 1, transmits a depositing command to the storage controller 59
of article storage apparatus S that should store the article storage container C
corresponding to the container output command. Then, the main controller
58 controls the article transport device H to move one of the article transport

25  vehicles 4 to a target stopping position corresponding to the support table 1a of
the processing unit 1 having transmitted the container output command, stop
the article transport vehicle 4 in the target stopping position, operate the
article gripper 5 to grip and pick up the article storage container C from the
support table 1a, then move the article transporting vehicle 4 to a target

30 stopping position corresponding to the deposition port 8 of the article storage
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,

35  and controlling the circulating motor M to rotate the endless rotating chains 32
in a direction that provides the shorter path from the unloaded article storage
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. 25 vehicles 4 to a target stopping position corresponding to the support
table la of the processing unit 1 having transmtted the container output
. command, stop the article transport vehicle 4 in the target stopping
position, operate the article gripper 5 to grip and pick up the article
storage container C fromthe support table la, then nove the article
transpor t 3¢ ¢/ @ik depbsitfortpbA 8)&in B catothl iloRAsd ki-AfleGRbFR2ARAFIGG t O
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P controgiler 59 manages a correspondence relation between the tray

identification information on the article storage tray 6 located in the depositing
position and the container identification information on the article storage
25  container C placed thereon.

Upon receipt of a container input command from a processing unit
controller and identification information on an article storage container C to be
inputted, the main controller 58 transmits a delivery command and the
identification information on an article storage container C to be delivered, to

30 the storage controller 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.

35 Upon receipt from the main controller 58 of the delivery command and
the identification information on the article storage container C to be delivered,
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- . position and the container identification information on the article

storage 25 container C placed thereon. Upon receipt of a container input
. command froma processing unit controller and identification information
on an article storage container Cto be inputted, the main controller 58
- transmts a delivery command and the identification information on an
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container C mmtching the identification, information receive and
cont rol | | ¢RRtEplemeghanismaBi ingtherlelivery mositiamie thaBpperaPesitionotatiangfethai ns

32 1n a deRiiAn stitake SoMlabreTriRARSNBtIR! sPRhf b9 thheAsdhbRing! or age

tray to the delivery port an ocate the articlée storage tray in

9,
the d& i vaembssst? bee Fuseder Thepethe skrage cenirotlsr 158 trayspateedekivrry

posi ti oni g RWeHISFm ARoR fin8RGtRRSIH QALABF thOBHiOle ABFNANCHIBCEDe
del i very gom tigon to_the ui)per position, to transfer the article storage

cont ai nerdeliversthstardiagsti] i heopagboncayresppadingtogde; dalivsry gorpd.menber 49

bei ng raised. Thegn heigi! of a3k @RNVER | RhdP9ilbhARaHohS fish MRS YetosdRdy
information indicating the state_of the article stqorage container Cto be

del i ver edcostaeidrmedsthia main controllesi 38 eauecsr thes petiele eginrert hido &R vady por t
9. Upegn rﬁﬁﬁ'glﬁs tﬁ@ arBBledgbly&y lé’olﬂtﬁﬁﬁjéf CEoBld PokifibRNd R 28 hen

controller 59, the main controller 58 causes the article gripper 5 to grip
and 15 pmekesipthecaniielec|tianimmrhgaebioht atnde @ fvayget hetoppsng | BeSIHG enber
49, then M¥eSdnagnar{d ¢he LHSROLAbIXERLCLE the! Dréces@fidtumt OPPhAG
position co?sjje?spon%i ng to the support table Ig glx t_hel%félcessi n _urlllfgt

havi ng ttranswitteddhe sentaineninmit qompumendosionsdhe srtiple traaspertivehicle 4

transport; . vehi : ' | 4 I dhe
article sltnq ?g% gtlag%ﬁtt zsijfd#g?ﬁ%ﬁf%{tgﬁp%%g p@%} B%h gﬁiratr:tigllbe Sg‘srlﬁg g e‘?ﬁ%ﬁéﬁﬁ?t ﬁe
suppef: temipeed by she emiclorayinnesihepn the supporttablestaelide ruopesstng upitsb, when

a depositing c E'ﬁl)riige E&%bﬂ&d5§r‘§ﬂbntah&eﬂ@it‘i‘n§9&£ﬁﬂﬂc?fs reeivdddrsthat e of
no unl oaded article storage tray 6 being ) )
the main controller §8 in a state of no unloaded article storage tray 6 being
located in the depositing position, first executes the empty tray call process,
and thereafter transmits deposition ready information to the main controller
25 58. The storage controller 59 executes the delivery tray call process when a
delivery command is received during execution of the empty tray call process
initiated by neither a delivery command nor a depositing command.
[Other Embodiments]
(1) In the foregoing embodiment, each of the lower frames, upper
30 frames, connecting frames and joining frames is rectangular when seen in
vertical section, and has an engaging groove formed in each of the four surfaces
to have a back portion broader than an entrance portion. It is possible to use
frames having no such engaging grooves.
(2) In the foregoing embodiment, the lower frames and upper frames
35  are connected to the connecting frames to form a pair of right and left side

frames which are interconnected by a plurality of joining frames extending
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~located in the depositing position, first executes the enpty tray cal
process, and thereafter transmts deposition ready information to the main
. controller 25 58. The storage controller 59 executes the delivery tray cal
process when a delivery conmand is received during execution of the enpty
tray call process initiated by neither a delivery command nor a depositing

command. {rghResrselhodddgrentgilatdmeht fw@u&prc@mtmmﬁb@mﬁm@ s1aéwﬂaﬁ1fe the
| ower franes, per 30 franes, conn :lng franes ang | Ol ng{gg frarre

upp
rect angul mayup fOREERCted by, gppngching ‘i BRET Higngsan

formed i nchnfdtiol ﬂrﬁﬁletsobbﬁt}ﬁ thé @ﬁﬁﬁorttﬁahay&-tﬂ@aéklc@Qﬁéﬂan@dllh@@%ﬂ& 6ﬂ18n an
entrance port.i or%f is possible to use frames having no such engagi ng
ths sid ames

gr ooves. siflg or egoi ng enbodi ment, the | ower franes and upper framnes

35 ar & connect e(@)tqntmeqafumﬁ ragnlscscﬁmtt @hb Oxide PabFagef appgf&tu@nﬁ left

side franes \g\ggt},arelnte nect dﬁyaFIurallty of(}%g frames

ext endi ngSusPengded fgm, the ¢eiling é’g hapgershelts. "i"@ﬁaerﬁnl y

]g)ne si dte fot&ﬁé%h @ﬁsﬁ?cﬁ@ﬁs'ffbﬂ(étx@%ﬂ¥ %ﬁ@nﬁﬁﬁdlé'gst{oﬁ?gd %‘ﬁ%brsiﬁ@”ﬁﬁa)ﬂ'b@ upper

rames to the suppor ranspor evi ce

i nstal | edswsav@@fiaﬁ %ﬁngqrrwﬁ@%%mf mﬁ?gﬂeg@qdz)swomé qog?ee@@ gifnent ,

the artichgidat %@Q%sﬁdl%ﬁ JUehé 5ce1]§1‘1‘§ pempad kI aRbt BRbEARI bodig zé)ym%v&!)l@r al i ty
r balts r epl for exanple, the

o ¢ SRR ot sl they e strhenbin Sy W oOeko atAabi |

body SUDDQ%ISQ%EQ ﬂ&oﬁgﬂaﬁbﬁgé&l Wlts?  BUkides' &idh 'd&%%ﬁldcﬁgnorthbhﬂrﬁ@l'd i ng
That is e nobile i s povabl e 10 hori zgntal |y al ong <(iJUI de ral
‘F

whi | e susﬁ@mm@ppﬁéa%st mavebe ipptegled appdieatloar.t ¢ sagh bR e ead

Besi des sughhdrfbhy Hﬁtdv%@haﬁé*@tﬁ{cﬁﬁfé Sipphr PP a%?ﬂﬁ&@byéjeeﬂiuoﬁﬁ‘oﬂtﬁﬂbm | ed
on the flopor, or may be placed on and “supported by an overhang strucCture

supportedfrﬁ@ﬁle\/ﬁﬁl to project horizontally fromthe wall. 15 (4) In the

foregg ng enmbodigyrent, ﬂi@f@t‘ég‘oﬁ{ge éﬁ@écﬁaﬁexﬁppﬁ{@tﬁﬁclé AR bppatdtus
circulation in a tandem_array, lurality of supports supporting article

st or age c@”ﬁpaPQrés,smférqqlefapwn@l @wgiem\érrtayﬁ ARHEBRYY HRHPRGT FatUPPOrERgt abl e
about 1rangygs S@to%é?éal cditatfad. vbﬂ%ca‘]ly”ﬂbhgy tRE SHPRAKLS SHEPRY! I38h

article storage con ners may be circul ated and transpofted in a’tandem
array 20 witawple ahewrt ﬁr@@ﬁaerseua@@{ alwstpadoiherjusakity @fo&wﬁweswmmg

‘(;Sjr 2' f?' 2t83e storhgd BEn @i ROGEH Sy DERPRUL StelSAH Nah8h Sy tBRYn B]ahARAr 4irk§
% along a horizontal circulatory moving path rotatable about vertical axes.

(5) The elongate supports used herein may be rope-like objects

manufactured by bundling a plurality of fibers of nylon or other known

material.
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. manufactured by bundling a plurality of fibers of nylon or other known
material. 25 18 Cains: 1. A frane systemfor an article storage apparatus
. which defines an article storage space therein, conprising: 5 a first
upper franme extending horizontally; a first | ower frane extending

hori zontally; and at |east one first connecting frane extending vertically
and intecrgapecting said first upper frane and said first | ower frane,
said at |least one first connecting frame being connected to said first
upper franme with the at 10 | east one first connecting frame abutting a

| ower surfacg Rhmeaéybtém fokr aipReticlel dtoflge apphuednsechiel defirkai #h fhirtisle | ower
frame with the at | east one first .connecting frame abutting an upper

surface oOftOERFYSHIECICIYRe FORPLIFERE" characterized by said first upper frame

havi ngg r ecei vi rggﬁpg;r@péro&-m dteh@ing hdrigghlly15 whi ch el ongate supports
are _attached to said first

extend verticall en s | onga ort

| over frame to %UE P%Feq‘ii%g% SHSQ and frane system as defi ned

inclaiml, furétheleaﬁﬁmﬁhé5|ﬂl§t canﬁ&,(tﬁfgi BiRRes Ekmlﬁgt %@ltleﬂuy and

hori zont aJ | y; 20 a secon(ﬂ | ower fr %rtgfndldai%@hq“ Z0 at Ieast one

second coﬂﬁ%’f"ﬁoiﬂﬁﬁc'ffm&ﬁél ﬁf%n‘éﬁ’li‘f& éP’tel PHee ?re?ﬁl leafty

second uppes ﬁf‘é’t%ﬁn@éﬁn§ Fdné %éﬁ{gjcdrﬁiéﬁﬁedf fodiRd figst ﬂpﬁér frbﬁ@sxkuﬁh%e%ﬁ;c ond

conneﬁ)ol glg frame bei ng connected to said second uppgﬁ‘}‘ﬁe (aﬁl th t he at

| east cast ona sk fRBreedng dhppe N INE 2 dOWshesuriases aigy ek wppss

second Upﬁﬁfnef [ HPE coBRECte ANRL ShRD firSt I Er FRARBOwItAVEke TotalER siViohid ﬁﬂﬁ at

| east one second connecti ng frane abuttjng ‘g%oer surface of said second
erf s i

| ower frwecgagér%@emmag&n EPRHESHAYS ot Iy e¥dra®ef or ned t herein
t hrough which cqiaggg%}&egl@ports extend vertically when said el ongate
supports are 30 attached to said second lower_frang to Sl.il pend the second
lower frame; arfdif 818t WpPer drasee IaVaRairaeeiving Boxasstorpedtherginthrgughy i gnt

si de 1ty anghidP éIB%%aPé’ sﬁﬁ?&ﬁ:@téﬂgné ajedtitalp twhaye rsai‘dr aRgald saphérthidvet
upper frane to said f a and a left side

east one first connecting fr
frame foragachsd wmécﬁrshépwesraframsee%ﬂwppadéhefﬁrra Vﬁfffgg'%ﬁ}ed second upper
frame to said at | east one
2. A frame system as defined in claim 1, further comprising:
a second upper frame extending horizontally:
20 a second lower frame extending horizontally;
at least one second connecting frame extending vertically and
interconnecting said second upper frame and said second lower frame, said at
least one second connecting frame being connected to said second upper frame
with the at least one second connecting frame abutting a lower surface of said
25  second upper frame, and connected to said second lower frame with the at least
one second connecting frame abutting an upper surface of said second lower
frame;
said second upper frame having receiving bores formed therein through
which elongate supports extend vertically when said elongate supports are
30 attached to said second lower frame to suspend the second lower frame; and
joining frames extending transversely for joining a right side frame
formed by connecting said first lower frame and said first upper frame to said
at least one first connecting frame, and a left side frame formed by connecting
said second lower frame and said second upper frame to said at least one
35  second connecting frame;
wherein each of said first and second lower frames, said first and

19




. 35 second connecting frane; wherein each of said first and second | ower
frames, said first and 19 second upper frames, said at | east one first

. connecting frame and said at |east one second connecting frame is forned
el ongate. 3. A frane systemas defined in claim2, characterized in that 5
~ each of said first and second |ower franes, said first and second upper

franes, sgbcbn@ upPastranite, faidsdt leabnNess fiRg édraMRiingarsmatad Bagid sylgasecond
connect i ng%f rane and saJE.d ] Oi ni ng fragg i s rectangul ar when seen in a

| ongi t udi A&P SEFFLEecHRg feame 18 fermed elongatjagi ng groove formed in each

of four surfaces thereof, each of said engagi ng groove having an interior
space 10_broager than an entyrance thereof., and connectors, each having a
f!orst con?ac%&@ﬁea%@t%lﬁcﬂ %@%ﬁ@%ﬁha%@f’ﬁéﬁg&?]@%i ng per pendi gul ar
to saifl first ceqdlpst s&HIfiReandidcRonl NeREL Erdiles, @At Aett Mhd Re@H PEHPEr
frames an connect,gd to each of, the adj acent frames“iy a, fastener engaged
wi th corrg@mlw oife lepstsane funb LgrRgciarsoFame. istidial ipst o seendof a
connect i Ngon&Atri O Frine WRED $33d Jofhihg! AaoNEY id refRndda® A ke tsebBagd a ONe

first conpecting frame, .a connecting | ocati on between sajd second | ower
frame andlodgign paf 3&‘@9‘%@@ nand difedl joRgagingharooyedorme tmn@,aqbogﬁt i on

]pet ween sght EiftibesiRbof ARR cMéhidaiithding @R8dveORSvidy §h IHOMIEE bhAG
ra

.~ a . connecting |location betwen said second upper frame and said at
I eagﬁ%nebw&&}ﬁﬁ %Wé??%&}qr!e\éﬁé‘,ndconnecti ng | ocations between said
first lower fraggmneatshsSahéh iRivih®% FiraiTBSntacPROefklh Nthd ACaddogRSchRhyeen
said second | ower frame and said | oi n|_ngf frames, connpecting | ocations
bet ween séiifass pxtendang perpemticulaybossaid Tuist PRk syFace, are) astneed:ing

- | ocat i onschabweaitisadjhcsRCRAhdIRRRT coddctE B ¢haPdfdhbAdhttiTARBS by 20 4. A
frame sys%em as defined in claim?2, characterized in that each of said

first andiastergicengnged Vithreosrespanding pye of paidsepgp@ngppepves tamtdeasai d at

| east] Jonegdrhb S LAMREENBAobd B bebiRbch 8hid BAIRBE FERAORGI SAANRAELAEY
frame and sai d me ning frames is rectangular when seen in a 30 | ongitudinal

di r ect i ono direhronpe@ing frame o4 FAFNAEELEE Jocatiqn babues sayt gegmd fasvar

surfaces ghaleahd &A8MNaPlea38l dheeBURAINIHRANS HAUIN% %Hnﬁéﬁtﬁié PbcatidBc e
broader than an entrance thereof and connectors, each having a first

contact sketrerea eaid first awpra fewne and syidrataleasierne Maphenac guieal t o
sai d fir st GRRRG! IeHEbATtwRER &liHaRB8Ad! Whper frame and said at least one

20 second connecting frame, connecting locations between said first lower frame
and said joining frames, connecting locations between said second lower frame
and said joining frames, connecting locations between said first upper frame
and said joining frames, and connecting locations between said second upper
frame and said joining frames,

25
4, A frame system as defined in claim 2, characterized in that

each of said first and second lower frames, said first and second upper
frames, said at least one first connecting frame, said at least one second
connecting frame and said joining frames is rectangular when seen in a

30 longitudinal direction thereof, and has an engaging groove formed in each of
four surfaces thereof, each of said engaging groove having an interior space
broader than an entrance thereof; and

connectors, each having a first contact surface and a second contact
surface extending perpendicular to said first contact surface, are arranged in

35  contact with adjacent frames and connected to each of the adjacent frames by a

fastener engaged with corresponding one of said engaging grooves, in all of a
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. 35 contact with adjacent frames and connected to each of the adjacent
frames by a fastener engaged with correspondi ng one of said engagi ng

. grooves, in all of a 20 connecting |ocation between said first |lower frane
and said at |least one first connecting franme, a connecting |ocation

bet ween said second |ower franme and said at |east one second connecting

frane, a esiiReingbchB6RHetRebeWREAirsRidver frafie BRRAId h8NBadches ivst at
| east one fi rst cognectl ng frane, .a conngctl ng 5 Jocatlgri bet ween sai d

second upfRInect 2R &0mnsCupg Jesatipn betsesy saidosroand ilpwer e and

connect i nghidofAlleh9NEnd @bd&ﬁﬁ!‘cc&ﬁié&tﬁﬂgr FhrleQWedorinedtiB gABeh tid Betw&!ﬂl R |
frames, cgnnecting,l ocati g sai d_second | gwer, frane and sai d

en
j oi ni ng fPEIESPPIOHRERA | t@@m@@# copngching framen & capneetingn

said §oi wcaﬁoﬁrme@@al@%e&@dl drogRithONgn@esMaeRt Sahst SR60BELIMAPEr
frame and 10 said, joining franes. frame sy atem S de i ned |cg?cla|m3

or 4, chafEIREHPESERTS. comReckmedocaiipnnhelyesn v it v ABER
has a prepgtifragds! SfeREns, loiton b&%ehesﬁld@béaﬁw&q&m@rhﬁd\@md

adj acent ‘engagi pg grooves is eater than said redet erm ned } hi kness
6. A frarﬂ@l%%t&w GeRRYEY ipcaFlanmb@tWﬁea saqh ra Lepey depme ankheaid) | of

said firpinidRdre@eaNsnd C¥RRedtid R atidAl Belwbst sAAcE68QRPUPBAIME raﬁaes
‘one first connecti ng frame, said at |east one second

sai dé& | 'east

connedt i ngpl Jaimang fepmaes-d 20 joining franes have an identical sectional
shape including said engaging grooves. 7. A frame systemas defined in
claim3 or 4, characterized in that said first apd secaond | ower franes,
said first afditamesustespas fefined inselpimad 9te4sichametenizged jinsthatopaidct i ng

frame, saghrahed 6@@50}9 @sldsgﬁg&gingcgw@&éé Rk Brﬂ%ﬁeﬁé}ﬁuﬁ@& Ghi X8 %id arres
have an identical, sectional ape 1 ncluding said engagi ng rooves an a

central pﬂ?%ﬁeStéﬁP@@é&thﬁap twa@@aﬁ%m wgg%gmst%@?m @ﬁﬁﬁ rthag gaid
respa@ toredRtdhneRt iRliclRRiset - 21

6. A frame system as defined in claim 3 or 4, characterized in that all of said
first and second lower frames, said first and second upper frames, said at least
one first connecting frame, said at least one second connecting frame and said
20 joining frames have an identical sectional shape including said engaging

grooves.

7. A frame system as defined in claim 3 or 4, characterized in that said first
and second lower frames, said first and second upper frames, said at least one
25  first connecting frame, said at least one second connecting frame and said
joining frames have an identical sectional shape including said engaging
grooves and a central point, said sectional shape having a rotation symmetry

with respect to said central point.
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