ARTI CLE STORAGE FACILITY BACKGROUND OF THE INVENTION 1. Field of the

I nvention 5 The present invention relates to an article storage facility
provided with an article storage rack in which a plurality of article
storage units for storing an article is provided so as to be aligned in a
horizontal direction and a vertical direction, and an article transporter
capabl e of 10 noving along a path via an article transfer location with
respect to the article storage rack, wherein an article |oader for
bringing articles_int ng é@%i fﬁrticles out of the article storage rack
i s provi ded*foIthe %T@?@? }Qg% rack so as to be able to project and
retract between a 15 protruding position for article transfer that projects
to the outgide-RbukBeoArtie! Anfh@fRee rack, and a retracted position for

retracting tn the direction of the article storage rack, and wherein an
article is delivBield el e cln@alihPD he article | oader in the protruding
positionsin 20 arstat@ddenwhi chvéheiait irelletsanspordrer aiksist eppebmige he
article transfer.|ocation., 2. criptiop.of the Rel ate t.ln the,article
storage factfft }tYhErSVPPS%e“ggiﬂé?Pi%rgigiﬁrggp %&%sdggégt%AbgkggPeéﬁo
proj ect andpletaactybefweenit¢he sprotgaidimy-posit i VPN tave Frdticd@ e
positi on; Wiet, Aeq Ll gl el Spl0k) beldlg b OO :i Sl 1 akei Qilon IR o
article loader 1s retracted to the retracted position, the artlcge

t ranspor t er v 5t 5¢obped rEATLRE, ardit| B0t PisEE | bER NG SE 362BfAeF &
bring ip orpbakeyoHt oAl af thete wibkh shespecicl® thensaeri dbeatsbor agelr ack;
and when an article s | ivered and _, received th rticle | r. L he
article | 0abetPHToj && sgﬁFo e Grot PUALAGSposT Tt on w§1§§§éht|o§%l I%(;ar\c/jcv%t &
article to beadetel fveredi sothg evei \ee hyirtie ard it keing ardperlesr ouds othe
article stogage, ack) 55959;{!?9%&4& hsPERLLYSLAN £ ARG el:F-aGlicOns Rpelgt | ng
nmeans for operating the protfusion 1 and retractiqn of the agt{cle | oader
‘bet ween ther@@btﬁ@diﬁg to be able to project and retract etween a

15 protruding position for article transfer that projects to

the outside of the article storage rack, and a retracted
position for retracting in the direction of the article
storage rack, and wherein an article is delivered or
received by the article loader in the protruding position in
20 a state in which the article transporter is stopped at the

article transfer location.

2. Description of the Related Art
In the article storage facility, the article loader is

25 provided so as to be able to project and retract between the
protrﬁding position and the retracted position; when an
article is not being brought in or taken out, the article
loader is retracted to the retracted position, the article
transporter is stopped in the article transfer locaticn in

30 order to bring in or take out an article with respect to the
article . storage rack:; and when an article is delivered and
received by the article loader, the article loader projects
tc the protruding position so as to allow the article to be
delivered and received by the article transporter.

35 The article storage rack is provided with protrusion

and retraction operating means for operating the protrusion



position and the retracted position (for exanple, see W?2004/034438, or
the correspondi ng JP 2006-515256). The article |oader is provided so as to
be able to 5 project and retract between the protruding position for
projecting to the outside of the article storage rack, and the retracted
position for retraction to the inside of the article storage rack, and an
article can be noved to the inside and the outside of the article storage
rack. 10 Therefore, the space in which the article | oader projects can be

effectively utilized by cau the ar |cIeIoadr to retract t
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obj ect 16f the,preseny R sturbed by the article loader that projects
from the article storage rack by causing the article loader
to retract to the retracted state in advance.
However, the article loader provided to the article
storage rack is not limited to a single unit, and numerous
20 article loaders are sometimes provided, and the article
storage rack provided to the article loader i1s aiso not
limited to a single unit, and numerous article storage racks
are sometimes provided along the path of the article
transporter. Therefore, when the protrusion and retraction
25 operating means for operating the protrusion and retraction
of the article loader 1is provided to the article storage
rack as 1in the conventional article storage <facility
described above, the protrusion and retraction operating
means is provided to each of the numerous article loaders
30 when numerous article loaders are provided. Therefore, the
structure of the article storage rack become complex, and
there is a risk of increased complexity of the structure of
the article storage facility as a whole.
SUMMARY OF THE INVENTION
35 The present invention was developed in view of the

situation described above, and an object of the present




invention is to provide an inproved article storage facility. An article
storage facility conprises: an article storage rack in which a plurality
of article storage units 5 for storing articles is provided so as to be
arranged in a horizontal direction and a vertical direction; an article
transporter configured to nove along a path via an article transfer

| ocation for said article storage rack; and an article |oader for bringing
articles into and taking 10 articles out of said article storage rack, said
article |oader being provided to said article storage_rack,so as 19 ebe
abl e to projeeenaher r et f actObetRiEeH % pﬂﬁfruﬂ?ﬂﬁoﬁ%git?Bﬁlc%%r articPe
transfer that-proigcts to an outside of said article storage rack, and a

retracted position for 15 retracting towar i rti.cl.e.stqrage kaeck
wherein said arffcl®tr sposﬁoerraqeg ctgan%“llgltfigd%tognp%lélgie\%ér an article to
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said article trapsfer |location. That .is, _the_ prot ' apd-fetractian
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article stcrage rack, and a retracted ©position for
15 retracting toward said article storage rack, wherein said
article transporter is configured to deliver an articie to
or receive an article from said article loader in said
protruding position when said article transporter is at said
article transfer location; and protrusion and retraction
20 operating means provided to said article transporter for
operating sald article loader between said protruding
position and said retracted position when said article
transporter is at said article transfer location.
That is, the protrusion and retraction operating means
25 provided to the article transporter 1is configured to cause
the article loader to protrude and retract between the
protruding position and the retracted position. There is
therefore no need to provide a protrusion and retraction
operating means to the article loader.
30 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a plan view showing the article storage

facility:;
FIG. 2 is &a side view showing the article storage
facility;
35 FIG. 3 is a side view showing the vehicle;

FIG. 4 is a front view showing the vehicle;



3 FIG 5 is a side view showi ng the | oadi ng panel of the protruding
position, and the support panel of the article holding position; FIG 6 is
a perspective view showi ng the | oading panel 5 of the protrudi ng position,
and the support panel of the article holding position; FIG 7 is a

per spective view show ng the | oading panel in the retracted position, and
the support panel in the article receipt position; 10 FIG 6 is a back
view showing the article loader; FIG 9 is an expl oded perspective view
showing the guide structure of the article |oader; FIG 10 is.an_o %ration
di agr am showi ng ¥He- | dadfng Spdfeli6v FH@WFBErEEFeaoﬁgépgiBﬁ?eiSOEI%.ell is
an oper ati ogr-gi 29880 Shewt Agot he shaadiig spapett dyaineg noveteat grEiLGlel2 is
an operation diagram showi ng the |oading panel of the protruding position;
FIG 13 is %ob%+€%e%?? S’ew showi ng the support panel 20 of the article
hol di ng positionFi®. afioiher erbedenbhte HhdY Ehowing fthealpefépecrPPrélvi ew

showi ng & he_su rt in thesarficl eghaceipt RAghbien raeear dbhgthe
anotherfge %d?%%ﬂ?fﬁggg%ﬁégﬂgthF THE SREFERRED ERECDINENTS 25

Enbodi ment saofiehe keldcle PstSetagéfacility of the present invention wll
be described hergimaftersbasgdrepetbeve draniingtowAsgshown lordEh@Spatiednd 2,

the article storage faciljt i s.composed of .an arti S e r.ac
di sposed ot f4 orregﬁa%Eﬁ¥aE@?l§lﬁordfﬂﬁgrggﬁ 2£%%§%§%dggﬁggoﬁfg Egkling,

and a vehi cdetBchs weraitt dosittiansporter capable of moving along a path
that pagses thropgh ap iasrtafd%la%kl Qf?_@wghbg@agl PReWEhic1&sPeaded 0 the

article storage rack 1, and an article_ transfer |ocation wth respegt to

the hol di ng rackFIG- 3% The arti FBLSEBRade TR S BroYi ddith arficle

guide structure of the article loader; _
FIG. 10 is an operation diagram showing the loading
panel of the retracted position;

15 FIG. 11 is an operation diagram showing the loading

panel during movement;
FIG. 12 is an operation diagram showing the loading

panel of the protruding position;
FIG. 13 1s a perspective view showing the support panel
70 of the article holding position in another embodiment; and
FIG. 14 is a perspective view showing the support panel

in the article receipt 'position according to another

embodiment.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
25 Embodiments of +the article storage facility of the

present invention will be described hereinafter based on the
drawings.
As shown in FIGS. 1 and 2, the article storage facility
is composed of an article storage rack 1 disposed on a floor
30 surface, a holding rack 2 suspended from a ceiling, and a
vehicle 3 as an article transporter capable of moving along
a path that passes through an article loading location with
respect to the article storage rack 1, and an article
rransfer location with respect to the holding rack 2.
35 The article storage rack 1 is provided with article

storage units la in vertical and horizontal directions for



storage units la in vertical and horizontal directions for 4 storing a
container 5 as an article, and the holding rack 2 1is configured to
tenporarily store a single container 5. Although not shown in the draw ngs,
the article storage facility is also provided with an article processing
part 5 for perform ng prescribed processing for sem -finished products or
the like during manufacturing of a sem conductor substrate, and the path
is set so as to also pass through an article transfer location with
respect to the article processing part. 10 As shown in FIG 2, a_l aging
panel 50 fosteninyiagcoutainemd brengrhgathi&lrer cPES BPetHQlﬁ?chFécgt rage

rack 1 is Pgog&@ppgl%pe@stgct O&?Irquosﬁb@kegt s@ﬁdléei@a@aﬁm@aﬁ. 4
proj ection position (see FIG or_ article receipt.t I pr.Qj to
t he outsi de of tlh]etké‘?%?rblréo%t%}%ﬁb lr”agtlbel,dreﬁﬁnf?’a & %ggt%&eposgjio?% % (see
FIG 7) thata¢bliwefraet eddo phevidersi detbf arheaati¢ld erseoragend abRLE. The
vehicl e i confi o] [ and,recelpt Qferdineicerhabner

5 wth respe%% tgé%ﬁﬁEﬁg%%ing§%%gg?%% iﬁgF%g prg?ection Sbéitﬁon in a
state in whprddudies vahidhe Biis dtogsedaiuiame 20 24 GicPe SARSPEN6¢at i on

Wi th respect p o the ardiflthe YRGS IREK sb oA ppArso parel t8roofht be

hol di ng rack IS provided so _ as to be able to-pr(():jt‘_e.ctt antheet ract 4o the

2,
article rec®ptCifosttivH Csed G thar | $HFSect ed t owar dS t he
article 25 steregeidqgkrt,. and to the article holding position (see FIG

3 is ot gured b SETTET dnd T ecerva A TE e o Sner & ui LR T eapect Lo the
support pansid 8bringihe iar tirdlielesceipt thdsrEitdRLPn SXOEE e 317 Whi ch®t he
vehicle 3 30-dsisippped at the Betigles t ranspesitecatnen wethacespect at o
{he ol o gL SElC 2T 930 Bach 50,5014 SRS Lo 4lg B ke Laacer
article transdpfctleatatd ovhev thtsiospeet tibetheticle storage rack 1, and
15 a retracted position (see FIG. 7) that is retracted to the
inside of the article storage rack 1. The vehicle 3 is
rconfigured to perform delivery and receipt of the container
5 with respect to the loading panel 50 in the projection
position in a state in which the vehicle 3 is stopped at the
20 article transfer location with respect to the article
storage rack 1.

A support panel 81 of the holding rack 2 is provided so
as to be able to project and retract to the article receipt
positicn (see FIG. 7) that is projected towards the article

25 storage rack 1, and to the article holding position (see
FIG. 6) that is retracted away from the article storage rack
1, and the vehicle 3 is configured to deliver and receive
the container 5 with respect to the support panel 8l in the
article receipt position in a state in which the vehicle 3

30 is stopped at the article transfer location with respect to
the holding rack 2.

The loading panel 50 corresponds to the article loader,
the support panel 81 corresponds to the article holding
rack, and the article transfer location with respect to the

35 article storage rack 1 is set in the same location as the

article transfer location with respect to the support panel



35 article storage rack 1 is set in the same |location as the article
transfer location with respect to the support panel 5 81 (holding rack 2)
that is positioned at the front surface of the |oading panel 50 provided
to the article storage rack 1. As shown in FIG 2, a guide rail 8 for
guiding and 5 supporting the vehicle 3 is disposed near the ceiling, and
the vehicle 3 is configured to nove along a path that is further upward
than the | oading panel 50 while being guided and supported by the guide
rail B. The article storage rack 1 is disposed to one side of 10 the path
of the vehi 8Le (Bolehaohskrakng)r &8RE2 1iSs Rfisdfas86% ¢t tHhe dtirert ﬁWﬁ§%ﬁathe

path of theyyehhel e-3diaRdpthel ssPpPerévipamneto 8lhd Ssapriniieded catage diastkance
in the projection direction of the |oading panel 50 with respect to the

article stoﬂage rack 1, in a |location opposite the loading 15 panel 50. As
shown in FIGS. 3Aand;h4>wnt hien vehiGel €,3 as qonfd guaed Swiidr anuading| @ol der
23 capabl e vertigablyin s ordes; Lo, dek i yeL-and r%@@m arta'n‘éi' es
to amjféon?%ﬁg8¥#gg%lﬁé&p§%g X%% an?’ ls %port aﬁel 8 Ag shqwn
FIG 2, thethet |V@Ihécéteor3agésr§@ﬁlf3‘:guﬁfﬁé ol WYYy RaER922 a%“t hERGENIE e 3

are provi dedyW k8 Nugyaf@WRfhAW h¥peoceheag spaee. 5on wotiher badmnds gutikied | oor
of the space in mhlcqﬁiggjartlckﬁéggorage rack 1, the holding rack 2, and
t he vehi cl e339aFBPRPEY i & Serforated 25 grating floor 29:

t he celllng i s foheredrbycha atorégéteacBOl conposaeb ofd at HEPREf SREEr odr t he
i ke; 81 éﬁ pé@hfc%gnflbﬁé1eYe19{ﬁ ftj.kpé)rhc?l%l% -l 0w rl% fan ks to
recircutated So as ownward as cleaned air fromthe air filter

30 via a preefpther SXHe afd T Bpdted iithi e tHe art 2% B¢ SUEPLGE rack
1, the hol digge1 ack: 2,1@m§>ﬂo&qc1éeihl gke 3 agestghsposed ftarars projection
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article storage rack 1, in a location opposite the loading

15 panel 50.

As shown in FIGS. 3 and 4, the vehicle 3 is configured
with an article holder 23 capable of moving vertically in
order to deliver and receive articles to and from the
loading panel 50 and the support panel 81.

20 As shown in FIG., 2, the article storage rack 1, the
holding rack 2, and the vehicle 3 are provided within a
downflow-type clean space. In other words, the floor of the
space in which the article storage rack 1, the holding rack
2, and the vehicle 3 are disposed is formed by a perforated

25 grating floor 29; the ceiling is formed by an air filter 30
composed of a HEPA filter or the like; air drawn in from the
grating'floor 29 by a blowing fan 31 is recirculated so as
to be blown downward as cleaned air from the air filter 30
via a pre-filter 32; and the space in which the article

30 storage rack 1, the holding rack 2, and the vehicle 3 are
disposed forms a downflow-type clean space.

An outside air intake channel 33 and an exhaust air
channel 34 are connected in the recirculation path in which
air is recirculated, and a portion of the air inside the

35 e¢lean space that is recirculated by the blowing fan 31 is

exchanged with outside air.



air is recirculated, and a portion of the air inside the 35 clean space
that is recirculated by the blowng fan 31 is exchanged with outside air.
6 The vehicle 3 will next be described. As shown in FIGS. 3 and 4, the
vehicle 3 is provided wth an upper car body 9 that is positioned in an
inner space part of the guide rail 8 and is guided in the guide 5 rail 8,
and a lower car body 12 that is positioned below the wupper car body 9 and
connected to the upper car body 9 by front and rear connecting rods 10,
11. In the upper car body 9, a prinmary coil 14 is disposed in a state

adj acent to and Fhei AghkChagheti 113 158vitGedSS67186% he i nsi de space part of
the guide rail 8asTheouwppemn cRucHody 9nids 4Gonfreguveici ¢ 0= Ndve salrory itdeel

guide rail 8, t he ropel ling forc f 1} pear . onpoEs f e
magnet 13 Eﬁgxtﬁglp?$W% y585i%xfﬁf ?hgjﬁgpe%gcgfsggégkggignhlgg gpg%?ded
with travel spiaSewpeeks oI5 flor gotde i ngibn8a andavisd g drd stinf 488 P&iCRat is

formed ig the;ingi de,§PRCEPALt-Of 1A®, Ui dendidi1s &oANd orsleadyiong tieeel s
17 for rotating on a steadyl n%gfégw de “surface 18 that is forngd in t?}e
i nsi de spacBPPart Caf PREY dui oS r aPINECESP Efir thér iRET foter Pt &tel vitkg
coils 20 arerprovigleded:0- ddrrdipperg caksbady 21.an alternating current is

fed through power supply lines 1 r oyi ded _al. t he .guihde :r.ai;
create a magneti nff%?d?g?%ﬁ ﬁ%Ee§ §¥y§élgc %F%%?ypg%é? ﬁg lgeﬁ%fgf%%% n
t he power reseivistgieoidd)2Emn theasfddasfinphe et cl@ BIpyiffd to
magnet i gy fi - owey. 'sgjs&pcpl' d hgovehiial &3 itha sbakte efr
non- con act?ﬁ%héﬁggagrgﬁgfgb dy 126?st§§n83§§§ of a front_an gg r %rane
body 21 to WA#Xhot hEé EOREEEHTRE FOILOTE, ?EP%%e§h%oWﬁE§?eﬁﬁh d mﬁycﬁ ©
extends in phepdrDiMg ansh-deart di reatdonsnddofcdrmeseehiod] eh, magdea pair of
front and rear, vertical fr%ﬁﬁ_q%dies 22 that extend upward fromthe

oca

travel - di r 2t ¥ o firodt* ehd i'on and the travel -direction rear end
The upper car body 9 is also provided with travel

15 wheels 15 for rotating on a travel guide surface 16 that is
formed in the inside space part of the guide rail 8, and
steadying wheels 17 for rotating on a steadying guide
surface 18 that is formed in the inside space part of the
guide rail 8.

20 Furthermore, power receiving coils 20 are provided to

| the upper car body 9, an alternating current is fed through
power supply lines 19 provided along the guide rail B to
create a magnetic field, the necessary electrical power is
generated in the power receiving coils 20 on the side of the

25 wvehicle 3 by the magnetic field, and power is supplied to
the vehicle 3 in a state of non-contact,.

The lower car body 12 is composed of a front and rear
frame body 21 to which the connecting rods 10, 11 are
connected and which extends in the front and rear directions

30 of the wvehicle 3, and a pair of front and rear vertical
frame bodies 22 that extend upward from the travel-direction
front end 1location and the travel-direction rear end
location of the front and rear frame body 21; and the lower
car body 12 is formed in a horseshoe shape that opens

35 downward as viewed from the side. The article holder 23 is

provided to the lower car body 1Z.



| ocation of the front and rear franme body 21; and the |lower car body 12 is
formed in a horseshoe shape that opens 35 downward as viewed fromthe side.
The article holder 23 is provided to the |lower car body 12. 7 The article
hol der 23 is suspended by four wires 6 that are wound onto a rotating drum
26, and the rotating drum26 in the |ower car body 12 is rotated
positively and negatively by a drumdriving notor 25 to sinultaneously
wind 5 and unwind the four wires 6, whereby the article holder 23 is

rai sed and | owered while maintained in a substlg%t' rabl |y, hori.zr%gt %I that
orientation. A pai? dFLHFERPANST dUres I5HF CJg AspgiWg & FCange ~ 54
formed at theetQepupf bheocantainernd Hsupr @¥ideddt ahkeheotd®iagt deba RB6l der

23. The pair_of grasping fixtures 23a is cqnfi gyl 0 liehQ Swinkch
bet ween a g?’%spFﬁS rrgaggfor “25wi %&éﬁg tlgwag%s %ﬁqgéhe%%tsﬁgéﬁgeﬁgt he
posi tive andegamegatlweby ot adian &fiwigr depiag Dperati oW et GOty ¥ida

rel easi ng mpde |,RuYhichnkhe Rl k10 Oraspingr&ih Xt Uhes228ac145h8Mag aday
fromeach other to rel ease_the gra\‘sﬂﬁi, ng. The article holder b2 i $:a11
configured 1o BeisivelBdlByered siyeFl M HBtHoEhot™ s Ao S St e 2ai dwi ng.
The vehi cl endrisomt 0 frittded os.th a projection and retraction operating

means Sl for projecting and retracti t oadj ng.-panel 59 tQ it
proj ection posi ti oﬁaéﬁdoghgrraesprlggt efng%:éls%%tsl oh%gl n a sggt gﬁofgst ogpaa%g%at
G

the articl eSatfanséer abothei depwictth tespeertanghed at i EFeVieera ek 1,

and an W“&%@i&@é di,pggback oper at i ng MBanss Srhepinpr of 8ehimg ansk is
retracting the support panel 81 to the, 25 article receipt EOSIU n %%d t he
article hol ¢hgtPo<Fd i on Ph a%l%té?esﬂftgbobﬁﬁlj@eﬁt At &GP &°Franster

| ocati on widdingespectotardde dotidi ngthack 2hrAsgshowhei npPEGEive amnady,

the projection and retraction_operating. ea ' the-projection and
30 retracti'dr operat fﬁ%arrjé%rrl]sogz “r éé%%htq%rgéiegéaggmgth aobase ‘63 that is
el ongat ed ireldwsfnonnoaad inearhidily eehe opasdt tHe grasping fixtures Z23a

15 swing away from each other to release the grasping.
The article holder 23 is configured to be swivelled by
a swivelling motor not shown in the drawing.
The vehicle 3 is also provided with a projection and
retraction operating means S1 for projecting and retracting
20 the loading panel 50 to the projection position and the
retracted position in a state of stoppage at the article
transfer location with respect to the article storage rack
i, and an article holding rack operating means 52 for
projecting and retracting the support panel 81 to the
25 article receipt position and the article holding positicn in
a state of stoppage at the article transfer location with
respect to the holding rack 2.
As shown 1in FIGS. 6 and 7, the prejection and
retraction operating means S1 and the projectiocn and
30 retraction operating means S2 are each provided with a base
63 that is elongated in the front and rear direction of the
rack fixed to the vehicle 3, an elongated operating body 64
that is provided so as to be able to move in the front and
rear direction of the rack with respect to the base, and a
35 locking roller 65 that is provided on the lower surface of
the distal end of the operating body 64. The projection and



rack fixed to the vehicle 3, an el ongated operating body 64 that is
provided so as to be able to nove in the front and rear direction of the
rack with respect to the base, and a 35 locking roller 65 that is provided
on the | ower surface of the distal end of the operating body 64. The
projection and 8 retraction operating neans Si and the projection and
retraction operating neans S2 are al so each configured to project and
retract the operating body 64 with respect to the base 63 by the operation
of an actuator not shown in the 5 drawing, and to performthe prolectlon
operation foetmevihgn theeratkpeig meprer 8% t GRHEr dshe RELCIeC ARy t REC

retracting rg@gg@ﬂ@ﬁl -9k rARY A ndie d ogki @gerosi}lsﬁ)* 65cawaynfignréde tor ack.

The actuator is pref eral an eI ctric no e c d the
oper ating bBA§IBAt c&rher 490°P&f 3 f%% ] tyheézgagét%‘B&%%géﬁel |%cal

shaft or ot bee b@@@veatbpnahetepématqm Jhearara¢olat ot d‘rﬁgéﬂh%k i e
next be ribe h rtiscle a@g@ rag@lg hdv&
déj FI g T Ig? 0?% anewn . ée Egi:‘ e &{il%g% i Gl So? n ng

provide cra as an a le tran eV|ce able

of noving hohézoéntikhy, nedward,6oanePwominaler s62a%- té‘“fir orret % ai ner
> between tQﬁe@é’Ei&r‘lef%trorrﬁ’&elng}mthcﬁ |l€1bcﬁd1d1g{ heol Dagi ra‘@ 5Boin tthlme

retracted position.  In other word ;%e artll claenste el %t’lo& SoPravi ded
with a pairtafkst orge ?EE‘RaB%JFtrIan’? FRA Yar 87 di sposeél at a di stance

so that thelinssni agtaadoout gebnghei rgctriadriag tdweheofs acenf &ei AgVedcAn

ot her d the stocker crgne 4 that 53my s horjzontal |l ysigh ong dhe oahdtrh
dll’eCtlg[E o] ?%g I’aCkEIS 1?Hp:erow ed geBt n the pair of Sstorage rack

portions 1Acoheiet @id bdt dstrdYsti on of the stocker crane 4 will be 25

gi ven, but a guifigs ppst;dBe P Lrd ﬂa@ka it iavel neatr bagaesthavedravel s on a
rail alongthe wi dth direction of t rack, and.a fo Vi aforg
receiving a cont?af n&h s smeroRﬁ ‘de betﬂ/%eﬁl t%ﬁglgrt (#&adcgt o(riggg uni ts | a

or the | oadpagviganelwiGth and stoetevatorngl atf oy as sachichat WveSe30

vertlcahgy gé&{@%tggpgﬂige EO%EV1IBeh%E§%@BQEl@§§tf%&E&EQYand downward
so as to transport a container 5 between the article storage
units la and the loading panel 50 in the retracted position.

In other words, the article storage rack 1 is provided

with a pair of storage rack portions 1A that are disposed at

70 a distance soc that the incoming and outgoing directions
thereof are facing each other, and the stocker crane 4 that
moves horizontally along the width direction of the rack is

provided between the pair of storage rack portions 1A.

No detailed description of the stocker crane 4 will be

25 given, but a guide post is provided toc a travel carriage

that travels on a rail along the width direction of the
rack, and a fork device 4a for receiving a container 5 1is

provided between the article storage units la or the loading

panel 50 and an elevator platform as such that moves

30 vertically along the guide post. The elevator platform may

pe configured to move vertically along the guide post by

"being driven via a wire or helical shaft by an electric

motor provided to the travel carriage. A jointed robot arm

or another conventicnal technique may also be utilized

35 instead of such a fork device.
The plurality of article storage units la is provided



be configured to nove vertically along the guide post by being driven via
a wre or helical shaft by an electric notor provided to the travel
carriage. A jointed robot arm or another conventional technique nmay al so
be utilized 35 instead of such a fork device. The plurality of article
storage units la is provided 9 to the storage rack portions 1A so that a
plurality of rows extending in the vertical direction, and a plurality of
rows extending in the transverse direction (horizontal direction) are
formed. 5 As showmn in FIG 5, a main guide rail_ 40 for %u%gtng gnd
supporting Bonbhabbecrr@eeraak| PaBtseN st oSpetBple?d. PULADYEY | R*t HBYS

proj ecti on apdef@ifActii amhdrovereta didiaeidernof arthe Iadiang tpanél r&0si s
provided to the article storage rack 1,. and.the | oadi nej. I ui ded
and suppor t 8ACHRAHHE MO TRV ab GRS rHitT%e % gg”%b g%%bﬁér?gtggeg in

the projecsronfankd.etracti on novenent direction. The novabl e guide rai
46 coer§ponds t stQﬁO£QV§H'%qﬁHiQﬁ1 gngagggggghg Jgghdeggafbr4guidin%
corresponds to the main guide. An_article discharge and intake part % for
carrying 18ndutuppelr byrihgt ngovabchet PEEE3 Falpr 4% #&d @D T%gb%r%’i?e" °
storage rackede andchbepartietecsli sghargerandibnt akeepant blbretsidorméd in

the second | eve] fromthe top .in the st.orag rack _par.ti.qn si de
on whi ch t he*pat o LSk é’ﬁoé:”ﬁg?i ool , AL %3?’%%% Eﬁgtgﬁe

portion that, 28néothespoadsngopehelt Wd drst imlielest oragesupbested AYrihged in
the wi digh diregiionsglqthe JackyeMe, agti cle glorageerack dois govetsd by a
wal | part, e portion of the wall part that corresponds to the article
di scharge aprbiantdic® pard FBTrachpen, "RNEIERE CHtefitn& 5 i §he 2%@85%%(1
out and br aughie imitihrEugb e epeRi g, tHeemartibtke gdiiseharge ahd naiake
part Ib in the arti, I% storage r %k % 'élmgf%t gg %gscribed. The side on
whi ch the %3 49 68§FF|888§ i h tﬁ% Poht AR Dack direction of the
rack will be refierredticlasdibehhognardcsi detalmdpene 1b for carrying
15 out and bringing in articles is provided to the article
storage rack 1, and the article discharge and intake part 1b
is formed in the second level from the top in the storage
rack portions 1A on the side on which the path of the
vehicle 3 is positioned, and is formed in the portion that
20 corresponds to the two article storage units la arranged in
the width direction of the rack.

The article storage rack 1 is covered by & wall part,
the portion of the wall part that corresponds to the article
discharge and intake part 1b is open, and the contalner 5 is

725 carried out and brought in through the opening.

The article discharge and intake part 1ib in the article
storage rack 1 will next be described. The side on which the
vehicie 3 is positioned in the front and back direction of
the rack will be referred to as the forward side, and the

30 side on which the stocker crane 4 is positioned will be
referred to as the rearward side.

As shown in FIG. 5, in the article discharge and intake
part 1b in the article storage rack 1, a main guide frame 36
is provided across a pair of support pillars 35 arranged 1in

35 the width direction of the rack, and a movable guide frame
37 is directly guided and supported so as to be able to move
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30 side on which the stocker crane 4 is positioned will be referred to as
the rearward side. As showmn in FIG 5, in the article discharge and intake
part Ib in the article storage rack 1, a main guide frane 36 is provided
across a pair of support pillars 35 arranged in 35 the width direction of
the rack, and a novable guide frame 37 is directly guided and supported so
as to be able to nove 10 in the front and rear direction of the rack (the
projection and retraction novenent direction of the Ioadlng panel 50) in
relation to the main guide franme 36. An article |oading

directly guiidedhandrsnspendedess &dreetherabife 16 gaﬁﬁvetpﬁ ﬁﬁeﬂﬁf5ﬁ9nand

rear directibgn ohit-Bettagkmblemnehat idrectachhemmyabl togiide brame 37) and

a storage operated body 55 directly o ed b the ti,Qn
retraction 1Bpé?éFFhﬁnnE%nEhglmaéHSEBFg chanlsﬁ%ggf?% 1'%%]J"ngtlng

t he storagefepﬁeaﬂeﬂsb@ﬂweéﬁiyrgmxﬂqduand(ﬁuamaﬂdeﬁosph@SaMM @Beabéﬁdﬁﬁg

frame 7,. and st or tiicl@ 1lz@adhng
frame 7 5n ?ﬁger%ﬁrggfedﬂgpoggFggﬁgifEkﬁéﬁﬁﬁﬁth%gggggﬁﬁg{ﬁ FI§§ lb8 and 9,

the main gutdetheamevablps supdgvifdedenitth 21 i dgeCRERBEr 36 Fh gay

di sposed ackgssqyihectilp %érﬁecﬁuwrttwllw@&&wﬂ anged iretidetibodt h
direction of the rack at the t of thg artlclzbgkscharge an@ i Rkake . part

b, a pair BPSFRF+"And™F34ht 1n gui deFaffs g6’ end parts are

Whose " FFon
i nked to a@ﬁeswppoyteﬂebytbhegbrm@geataénﬁexh@gﬂialnapﬁﬂgunéelpﬂnweﬁé

b fo d f o0k hef h
mai n oulle hai PRERDR o Tadihd Rl iR ahE 8 SEPor IR tet hg%”;ﬁg. pont

gui de restrieti dgcikenberthe42afbictestirréinfy % oYenght Lo 25G8bl e
guide frame,34;i ot he-d rantviard.rear direction of the rack to a set range.

The mai n gui de ralls 40 are 2 ro t the sane he h eskoadin
surface o? t he %ﬁ%@Ppﬁ%eF?gg %h g%?% 4% I dé ?§%%?n3gu?gl °

rails 40 arﬁxoﬁiméﬂﬁhrﬂhtduurﬂdg@ mmm¢$ﬂsé%%|UM@ﬂ L§h&b@?@ﬁe@a@ﬁr@§SVFéﬁed

15 pair of support pillars 35 arranged in the width direction
of the rack at the top of the article discharge and intake
part 1b, a pair of left and right main guide rails 40 whose
front end parts are linked tc and supported by the bridge
member 39, & main guide linking member 41 for linking the

20 rear end parts of the pair of left and right main guide
rails 40 to each other, and a pair of left and right main
guide restricting members 42 for restricting the movement of
the movable guide frame 37 in the front and rear direction
of the rack to a set range. The main guide rails 40 are

25 provided at the same height as the loading surface of the
loading panel 50.

The pair of left and right main guide rails 40 are
formed so that the cross-sectional shape of each as viewed
from the front and rear direction is a horseshoe shape that

30 opens to the inside, are provided in a rear—-tilting
orientation so that the back énds are positioned lower than
the front ends, and are configured to be guided and
supported in a state so that the movable guide frame 37 is
urged to the rear by the weight of the movable gulde frame

35 37.
The pair of 1left and right main guide restricting

11



fromthe front and rear direction is a horseshoe shape that 30 opens to the
inside, are provided in a rear-tilting orientation so that the, back ends
are positioned lower than the front ends, and are configured to be guided
and supported in a state so that the novable guide frame 37 is urged to
the rear by the weight of the novable guide frame 35 37. The pair of left
and right main guide restricting 11 nmenbers 42 are each provided with a
mai n guide restricting nenber 42 for retraction that is |inked and
supported in a state of projecting towards the inside at the |ower.end of
the rear pandmipéra hé2makn gacte Draivisiego widdd & AR 1T e SPF-F&t S8 Eha"MBVenent
of the movable guigde trane 37 tuibhernbe tike 1imeard thah shepsetedovenent
range in relation to the majn guide frgge 36,..and a nain guide restrkcting
menber 42 f¥taterof eBEPIRCHHAY FEYFT ke Sn&n§ﬁ§80rte in a state of

proj ecting ¢romersisr thert nsi dmmeatmaire duower rerd soft Ot h@nidr GHET1GpAFECEE t he
mai n guide rails 40, and that r [ ot h nt37of £ {hen Yo viabl enhgui de
franme 3?fLRQ%ePOY%@%%ng%hgﬁe:ﬁ%ﬁ%&gén%%gﬁ%g?¥§gﬁgg in relation to.the

h
mai n gui de femneth3s. thise swvabbecgante Frgfe BY FSIBFAORIES with Hplate-

15 shaped n%ﬁgg erguidespl abgqd4, ndaiRai duitfe | 84t ainek Inghtemvew abk efor
e

gui dance gu d menbers 45 providgﬁét both end rt.s ip the width ¢
direction oPreirctifik ithathe Feart ?é)(ﬂn tﬁ8p98§ggﬁe %ﬂi e Sﬁgt% 43, a

pair of |efgrenskuirghttommahtd echeguintinde rat | shal6lprovi eed 86 et 6rpRE
posi ti gned bet ween the 20 iraof.left.and i ghi,govable gilddanae guhded
menber2”6545,13%[rt pgi?'r Il Iél??%anqdﬂrc%egh%%lng%agldé gurildi ng, cont act ed gen‘gers 47
for making rooveremtt Wi hthdhenpranlguidtde eSF#pet Phg THEABEF s TOAY278nd" 8 pai r

of left anqj&;gggtngg@@%gngugga?geinrq&n@hgbhngdnxﬁmwmaﬂﬂ fotdeedtrrinet i ng
t he novenent of the 25 article [oading frame 7 to a set range in the front
and rear difection of the frame. The novable guiding rails 46 are
indirectly gui dethandosapper yeddby firfaeensih gai geovaides 40ith a plate-

15 shaped movable guide plate 44, & pair of left and right
movable guidance guided members 45 provided to both end
parts in the width directicn of the rack in the rear part of
the movable guide plate 44, a pair of left and right movable
guiding rails 46 provided so as to be positioned between the

20 pair of left and right movable guidance guided members 45, a
pair of left and right movable guiding contacted members 47
for making contact with the main guide restricting members
42, and a pair of left and right movable guidance
restricting members 48 for restricting the movement of the

55 article loading frame 7 to a set range in the front and rear
direction of the frame. The movable guiding rails 46 are
indirectly guided and supported by the main guide rails 40
via the movable guide plate 44 and the pair of left and
right movable guidance guided members 45, and are provided

30 in a position slightly lower than the loading panel 50.

The left and right movable guidance guided members 45
are each composed of a pailr of front and rear guided wheels
45a and configured to roll with respect to the main guide
rails 40. The pair of front and rear guided wheels 45a 1is

35 arranged along the longitudinal direction of the movable
guiding rails 46, and the movable guide frame 37 is guided

12



via the novable guide plate 44 and the pair of left and right novable

gui dance gui ded nenbers 45, and are provided 30 in a position slightly

| ower than the | oadi ng panel 50. The left and right novabl e gui dance gui ded
menbers 45 are each conposed of a pair of front and rear guided wheels

45a and configured to roll with respect to the main guide rails 40. The
pair of front and rear guided wheels 45a is 35 arranged al ong the

| ongi tudi nal direction of the novable guiding rails 46, and the novabl e
guide frame 37 is guided 12 and supported so that the rear end part at the
mei n gui de afdamepB6ricsdpesi tiloredthn acpeacnd [R3fg F i ERtal'PoR |

than the fr?gémsn%péhé pdbe i&fdq and Bi ghts Bvablieggwidieng acobhadtoat r
menbers 47 are eac confugured to correspond to main guide restricting

nmembers 42 FbRnreRe ab¥Pdh Y fUiection that are |inked and supported in a
state of projecting doppvasnd aigmmemmfﬁblqmgmldJHQtnﬁnﬂaataﬁumam@@§§lé7

di |'s_46_and th 4 sppvabl
AR AVEEPREET tha bty L B A T e G L

48 are conpmsmheni a2nbeabletgartancecreSELIEErAGRNERBEr 248 1 ﬂ&#e%ef?ﬁktlon
that is link Q{Jﬂeéuﬂpoét%até‘ &F Sﬁﬁéﬁ@imdorcmn@ﬁialm Atpwared et lpartear

part in betme novab guiding rails 46 d th g
gui ded nenbéks Y VESTHf Thee I‘fﬁﬁ%lee o Pl eﬁaé gn(fnt a%ﬁ?esrgl SG%C%?;% t he

movenent ofgub@a@@é|@¢£ﬁé@aﬂnmgnﬁrameof kMEthewab@etbeldeaplatﬁaﬁ4{he set
rmveme‘ni90 range | on t?ﬂéE . 'Wé’%fe tgé“ t af@sé?lcﬁ% adxmeahl e
on

gui danc restrlc OoF projec i nked "and support ed
in a state o8 aﬁepcomeesﬁﬁgOﬁpﬂaﬂ@vﬁblﬁh@Uﬂﬁ@@Fep&ﬁFtFﬁCBéPﬂe@FmPﬁé vabl e

guiding rai %§r4§e@99cwsnm\ﬁ%@ e Juj danse guidedigmerbens 46 aoktthe mivabl e
guide plate 44, and that restricts the novenent, of t eeartl Ienkg% I1ng
frame 7 furbheietlorigr HPYRAAA Ohe- et TRdvemBAt rHhgBSTREF8I afFon e

movabl e gui geid2hy frames 37¢ Zhe ahélmbeab@ad@mgdhm&ﬁegﬁlﬁ@dpM@vﬁﬁéé\ﬂ&r1
the plaﬂf- of the movable guide plate 44, and that restricts the
movement of the article loading frame 7 further to the rear
than the set movement range in relation to the movable guide
frame 37:; and a movable guidance restricting member 48 for
projection that 1is 1linked and supported in a state of
20 projecting upward to the front part in between the movable
guiding rails 46 and the movable guidance guided members 45
of the movable guide plate 44, and that restricts the
movement of the article loading frame 7 further forward than
the set movement range in relation to the movable guide
25 frame 37.

The article loading frame 7 is provided with the plate-
shaped loading panel 50 for loading and supporting a
container 5, a pair of left and right loading guided members
51 provided to both end parts in the width direction of the
30 rack in the rear part of the loading panel 50, and a pair of
left and right loading contacted members 52 that correspeond

‘to the movable guidance restricting members 48.
The left and right loading guided members 51 are each
composed of a linear block, and are configured to slide in

35 relation to the movable guiding rails 46 formed by linear

guides.
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shaped | oadi ng panel 50 for |oading and supporting a container 5, a pair
of left and right |oading guided nenbers 51 provided to both end parts in
the width direction of the 30 rack in the rear part of the |oadi ng panel
50, and a pair of Ileft and right |oading contacted nenbers 52 that
correspond to the novabl e guidance restricting nenbers 48. The left and
ri ght | oading guided nenbers 51 are each conposed of a |linear block, and
are configured to slide in 35 relation to the novable guiding rails 46
formed by linear guides. 13 The | oadi ng gui ded nenbers 51 are each |inked
and supported iTha rfeadirid t edideflemethors i $1r eRa€i 0P thHek9%adlAg

panel 50, apgd,ase SOnihow edes o ber Ot ded; andat sepPamnt ek idt s eas - thet ed
orientation_in which the rear end 5 parts are %%ﬁbtigne Iomerk}QQn tge
front end paP3dind &S Inovabl e34di dFS r ST T3PWAC e Phe”T oati i “suff'dce of
the | oadi ngupsheledin 2 hedadr 1 o didrdzenttalt ioni eémt atiioh. tTke reeft cand

ri ght | qading contact . e C quﬁﬁg ed i
state o?@pr%j%%%i%ﬁeoﬁgag?ggg%g ?éwgﬁeégggeghgf t eﬁ?S%E?ﬁQQEE%e?tSEhéand
are confi gunetkitle comgdien Tomact 7wiiihi tshe thsvabrad g d§ﬁégafl§st9ﬁ cﬁ“ﬁg

menbers 48 {Ofq{&} LAGH10% O PHRIIECEHOA. hdhezbeadi ngr pamelt Hbhis cut out in
a U shape at the " rear part thereof so that a sgace | g fo%gpd fo&zrgk5|ng
and 15 |owering6f tRECT GNE dEVERE 49FHEheLL TR cFEARSA® atfd S T ot al

of three arddaei el poisdd i endnguppnbers 53 ar esfareredfaprotbetfingntuidndrdn
both sides in the wdth dir [ h cknain_the_cut —Qut;partqof the
Soard S0 1S EhR, Safing entf oot pandr pE ¥ O ELOPE bk

| oadi n r enga%lng parts 5Sb are fornmed in
the | ower 2®murfiate @fintant cotittdi ndhs fwvadbleo cordesigend TEE LERETTEFt i cl e

ltOﬁsittitﬁni ng?éﬁﬁ:lfg%esr %8_5?pra!}@ttrla%ﬁ%@m akggzo%&-l@ioﬂ&ogd_ed aﬂd supported so
a e article posjtioning menmbers 53 are | ocked in the engaging, parts
5b, wher eby theTW%N&QQ#&RQ5p?§ebré@edﬁuﬁ??oﬁP%eéﬁhi%gbmﬁﬁﬂ|gﬁ§% Fﬁgthe

25 wi dt h difeeat ipnworiddheds ad and: reaspate ecs i boroedt ferr agksing and

15 lowering of the fork device 4a& in the stocker crane 4, and a

total of three article pocsitioning members 53 are formed at

the front and on both sides in the width direction of the

rack in the cut-out part of the loading panel 50. 1In other

words, three engaging parts 5b are formed in the lower

20 surface of the container 5 so as to correspond to the

article positioning members 53, and the container 5 1is

loaded and supported so that the article positioning members

53 are locked in the engaging parts 5b, whereby the

container 5 is prevented from becoming misaligned in the

25 width direction or the front and rear direction of the rack
in relation to the loading panel 50,

A space for insertion and withdrawal of the fork device
4a in the stocker crane 4 is formed between the movable
guide plate 44 of the movable guide frame 37 and the loading

30 panel 50 of the article loading frame 7.

The storage operated body 55 is supported so as to be
able to swing about a vertical axis Pl by the bridge member
39 that is provided across the pair of support pillars 35,
and is supported so as to be able to move to an adjacent

35 position in which the distal end is further forward than the
vertical axis P1, and a spaced position in which the distal
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inrelation to the | oading panel 50. A space for insertion and w thdrawal

of the fork device 4a in the stocker crane 4 is forned between the novabl e
gui de plate 44 of the novable guide frame 37 and the | oading 30 panel 50
of the article loading frame 7. The storage operated body 55 is supported
so as to be able to swng about a vertical axis P1 by the bridge nenber

39 that is provided across the pair of support pillars 35 and is
supported so as to be able to nove to an adjacent 35 position in which the
distal end is further forward than the vertical axis _Pl, and_a spaced

posi tion inendii th FhechABtE thel ear | D Urtifer e 1R PEdr ?Haﬁigﬁﬁgh

vertical axkgiRyiddr ough: swkngingialkoutadihe vertictied axbsabd. opkeastadrage

operated bod 5 1s provide 0 as to .be 05|t|oned furth han
t he contaln%?g% Padéd By oF ¢ e@50rr %t He® | BREt hig™ ™ %ngfhggmﬁkgargove

55a t hat extmmdsthemaﬂﬂnbhaemerﬁldabdaﬁlsﬂﬁﬂ sappngtaddKﬁECth@n1pﬁé@ng
|nterse egé front and rear direction of the rack is provided to
opera

t he storag ed bodé 55 in a state of positioning in an ad aceni
position. 10 Theh geoovee 5582 §hpsr fedendsart sy Biapée Tt St ch*the end

pﬁrt | of dt heaicgrogpl ae'E?lQrie§tQBﬁnQﬂqa‘;t0r ﬂ‘%ﬁe‘lﬂrs{d‘lgs swﬂageh@pemmﬁ eiimdiyréérﬁnd
t he | oadi ng pane re _cou and _lin t oget her a_stor i ng
nechanlsm:§?¥?ﬁﬁl%&t%ﬁd§ ?nlgﬁgcvé?tPEQVl ??eg%ﬁah ﬁa?elgggﬁekkgadlng
panel 50 IS]_acpiﬁCESi in theteetr act eoo poisidrniom Meﬂnthé]gﬂeﬂag@oéaéllaﬂed
CPdY S9gl S bl IS A a6aNt ¢ PSHILON A A0 Ligol 08400 PANGH1SA, LRepLAged T

t he prolec i'on p05|t|on e storage operated isin the
spaced posirdwn.oRGHA FHeNgh =Rt 1sheRANFA fﬁéwﬂ¥%mnngs a pair of guide
rollers for commg idHyacipitited hBo@peEat iamg hody Bdadndy gamel ngot he

| ocking roller 65 in the appr riate i ng osi_tiqn i ro o}
bot h si des %ﬁettﬂ?ﬁéL¢ (ih %ﬁegn t Re St0§%g8 X&ﬂﬁgng

mechanism 38 that extends in the vertlcal direction, so that

15 the loading panel 50 is placed in the retracted position
when the storage operated body 55 is in the adjacent
positicn, and the loading panel 50 1is placed in the
projection position when the storage operated body 55 is in
the spaced position.

20 Aithough not shown in the drawings, a palr of guide
rollers for coming in contact with the operating body 64 and
guiding the locking roller 65 in the appropriate operating
position is provided to both sides of the path in the width
direction of the rack.

25 The storage link mechanism 38 1s provided with an
operated link 56 for swinging about the vertical axis Pl in
integral fashion with the storage operated body 557 a
coupling 1link 57 in which one end part 1is pivotally
connected to the distal end part of the operated link 56; a

30 top link 59 for swinging about a vertical axis P2, in which
the other end part of the coupling 1link 57 is pivotally
connected to the distal end part, and the proximal end part
is fixed to the upper end part of a rod-shaped member 38;
and a bottom link 61 in which the proximal end part is fixed

35 to the lower end part of the rod-shaped member 58, and a
roller body 60 is rotatably provided to the distal end part.
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25 The storage link nmechanism 38 is provided with an operated |link 56 for
sw ngi ng about the vertical axis Pl in integral fashion wth the storage
operated body 55; a coupling link 57 in which one end part is pivotally
connected to the distal end part of the operated |link 56; a 30 top |link 59
for swi nging about a vertical axis P2, in which the other end part of the
coupling link 57 is pivotally connected to the distal end part, and the
proximal end part is fixed to the upper end part of a rod-shaped nenber

58; and a bottomlink 61 in which the proximal end part is fixed %5 &o t he
| ower end p3be opetdieed odishapfed ntrumginand &k Srlol P& Body 66 it
rotafablylpggvgg@dghgmqﬁgddhﬁiﬁé Emggg@r@msilaoﬁhaggﬁer@%ﬁqcbhnkiﬁﬁy Bhe
coupling Iin ., and the to in re provided j.n a hi r - OS on
than the cohfafnéf 593Kt 37 | DHRY BH 8ﬁp§§th %ﬁ%q%mP?%%Si%g’pgﬁgl 50,
and the bothenpbinkm6lins pI ovedpdoivndad| ower poweti orsthannt kéans5theadi ng

support Jbod . The ;%1 y-60 is engaged with a roller engaging
menber éﬁ S%Eééﬁ?%hﬁJ é%ﬁ%é%} d to the lower surface of the Ioadingp ane

50, and the |oadiy pahetr shodls@hoves engagie “iitdnt@ ah8lF8Ar &diPEEPPon of
the rack ing&emernst i ofpMbtfaihe dohmdvesento ofhé heovet! enrbady 68 ichet he

Sl ot for enbafiHE RAET oifher Bod) 60 T rSH medodo S e CBCLFangat A% h
the w dth thsectdron wfat el readgkorand tire neldkerd necgagivng tiemb el th5tEg | s
confi gyied 1o, Ald W the tabl efobody B4 raveshn the M didectegn of
the rack inrelation to the rollTer engagi ng nenber 54. As shown in FIG 5,
t he storagedimrdiing mfarfsieRrack- provided with a sw ngi ng nember 67 in
whi ch the rear end +120 Pfici Selcpiyac efempsh sspposted1so dsrt enbbegahbe to
ot ovi ded 1 o he” Shi i A RefiBer S67 VHRC riked Eantgors b ang st Pret s
t he storagesiapdr atiecedoidy: 55 ftrhom rack, and the roller engaging member
15 54 is configured to allow the roller body 60 to move in the
width direction of the rack in relation to the roller
engaging member 54.

As shown in FIG. 5, the storage locking means Rl is

provided with a swinging member 67 in which the rear end

20 part is connected and supported sc as to be able to swing
about a horizontal axis P3; a restricting panel 68
integrally provided to the swinging member 67 that makes
contact with and restricts the storage operated body 55 from
moving from the adjacent position to the spaced position;

25 and a releasing roller 69 provided to the swinging member &7
5o as to be able to rotate. The storage locking means Rl is
configured to be switched between a lock state in which the
restricting panel 68 advances inte the path of the storage
operated body 55, and a lock release state in which the

30 restricting panel 68 withdraws from the path of the storage
operated body 55.

The following description is of the movement of the
movable guide frame 37, the article loading frame 7, the
storage locking means R1, the storage link mechanism 38, and

35 the storage operated body 55 when the loading panel 50 1is

projected to the projection position and retracted to the
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noving fromthe adjacent position to the spaced position; 25 and a

rel easing roller 69 provided to the swi nging nenber 67 so as to be able to
rotate. The storage |ocking nmeans RL is configured to be switched between
a lock state in which the restricting panel 68 advances into the path of
the storage operated body 55, and a |lock release state in which the 30
restricting panel 68 withdraws fromthe path of the storage operated body
55. The follow ng description is of the novenent of the anabIe gui de
frame 37, the article loading frame 7, the storage |ockin s Rl t he
storage |inkefselkarPsm3B.tignd 35TPRe BEOPBRE ofér atd 568 a%%

| oadi ng pangkas@ ir$ 1Br@b§0§ﬁ6hﬁ(hﬂfﬁhdﬂdhéﬂﬂhg@n posi tion and retracted to

the 16 retracted. posi novenent. of .t he, st i
is not shown in PRE™ dr% ng%oa‘%th t%aen?JOadrérg paneélacgjo étOeCCl(r ol%eogg% from

the retractedrpositii onpdwittitven propecttion pasidiestionhe Pgsb’ﬁe?lectr

operation o - ec r et l-act.hQn e S1 @g@@tqe;jlto
t he vehrgcll egﬁggg 938*‘1 %395999% s%gt ettlh% V\h%ﬁﬁ%tdﬁgg)\r/}eh?gﬁje ;ﬁrs stog}&ed in

the articl eoperraﬁgfler mPe%%ﬁbrPW‘tﬁi?CesTb‘ecth% oV RHE L 1 Gt R 1.
10 At the stardcffe the prokbectihen wgerdtd op afs té;tﬂ)p];m’d)j em itor a:':l‘l'IZthle

retraction operati ng.neans e reIea i n db
the protr udFE@”BEEFatlroﬁﬁt%HyWlég aer‘?é)etche 1£s;’vvl ﬁgtnarﬁé %ﬁ%%gnggw Y

upward, wheteby the storage |ocking nmeans R is then svvrtched to the | ock

15 rel epge statezin phichgt reétr'@tén panels 6% 1 % ﬁalﬂrc@tmoffr(lf’ﬂethe
path of "the storage sggera%e g% oﬁvﬁérn Freéwlo thro ét%éthhe

| ocki ng rol pepiestips éﬁ@aééﬁrﬁﬁgt—‘ﬁ% 6?869@155am81an?h§13t5r}%?ger
body 55 byrtheeprgpbeqki pnsapar apiverdobyt hteprmjsatidimganeretriagt itonty20

and the ot oFage “Bfer dted BORY 5 NETBH T cHoc ™1 Fom PHE" ad) atbht BesiTian 1o
the spaced posiagen ieckivgy means R1 is then switched to the lock
15 release state in which the restricting panel 68 is withdrawn
from the path of the storage operated body 55.

As shown in PIGS. 10 through 12, the locking roller 65
is engaged in the grcove 55a of the storage operated body 55
by the projection operaticn of the projectiocn and retraction

20 operating means 51, the side surface inside the groove Hoa
is then pushed, and the storage operated body 55 is switched
from the adjacent position to the spaced position in the
counter-clockwise directicn as viewed in a plane.

When the storage operated body 55 is thus operated from

25 the adjacent position to the spaced position in the counter-
clockwise direction as viewed in a plane, the cperated link
56, the top link 5%, and the bottom link 61 also each swing
counter-clockwise, and the roller body 60 moves forward,
whereby the loading panel 50 moves from the retracted

30 position to the projection position.

During movement of the loading panel 50 from the
retracted position to the projection position, the locading
guided members 51 of the article loading frame 7 first slide
on the movable guiding rails 46 of the movable guide frame

35 37, and the article Jloading frame 7 moves forward with
respect to the movable guide frame 37. As shown in FIG. 11,
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counter-clockw se direction as viewed in a plane. Wien the storage operated
body 55 is thus operated from 25 the adjacent position to the spaced
position in the counter- clockwi se direction as viewed in a plane, the
operated link 56, the top Iink 59, and the bottomlink 61 al so each sw ng
counter-clockw se, and the roller body 60 noves forward, whereby the

| oadi ng panel 50 noves fromthe retracted 30 position to the projection
position. During novenent of the |oading panel 50 fromthe retracted

position to the grol ection position, the |ogading ui dethﬁ nbers 5% of the
article | oadisy Fhaner7ieisstoafine L6aATEhE MOVEBI %%‘?l%ﬂ 68f the

movabl e guide f kape My ehbntantkide aithcledmad ngof ltame ovanes fordar d

Wi th resp t to vable ui de_frane 37. 1 4, when
the articl J?‘36%1‘?d| %’12 fr F?emfjv ves fo %nc?ré:ﬁA%glege gbg’gs #DBVEITEJI;I'[

range with prespeotidro mdiee novabiet guiile Hheanko@¥ing h@om‘kﬁ% gerEakte

restrichi ng; JTemiers a"f%lfc% 1858hﬁ§t Egamgakeaﬁamta@t mdihB1E h@uh@édfﬁgme
cont act éd menbers 5 . The artic | oadi n rane 7 and the vaC?PD ﬁw de
frame 37 tWentPﬁfleg“fré?lelgfaHﬂé\Ye P¥NaE@ITATE Sttt 8 iFFAHT ch™t FE* Sibv

gui de framn3hdis pyshed Myaee artiied eplisndiingy f tase dxt iwtier ebyatheg

ded wh 45 f th bl I |
ai 18 40 of THE mi D 1071 1A 5b, T o bl o gl e Y Ane: 39 nives

forward wi tﬂrameesqovecxolb @rhetlnral nagui deifrareils, @ndaﬁ Heh ¢ oBdiimgIpanel 50
moves Eg ”}_e_‘ram Jggt' Q3 PoRLL EPe %_%1%@30"\@rélﬂe FIG 1%8vey\h%rtw*‘éﬁd O‘aﬂtlﬁ\g

panel isretracted fromthe projection_position to._t g retract g
position, tEPert et fa6t i”’éﬁnoﬁéf-gﬁl bRame Eérfépﬂeah?nlf’ﬁ PP op 3Lt O?I and
retraction n@&@sattlongh@@ﬂaj&twn\/\m@htim ps O] Sodvronn dper.atlizon i s

perforned in thmﬁrg%tnng1 described above ? s%gra e-operakedsbody PRei s
h

configured so t l ockf? %nlgol Pere | me separates fromthe
groove 55apr2Qeafiien bepogl pidih edtforomthhe spater-osi t PoFisfonhe | BRI ng

roller ;65 ta.theiadhacgnt posidian byethe hekragti Ahe projection and
retraction operating means S1 in which the projection
operation is performed in the manner described above.

The storage operated body 55 is configured so that the

locking roller 65 at this time separates from the groove 55a

20 after being pulled from the spaced position of the locking

roller 65 to the adjacent position by the retraction

operation of the projection and retraction operating means

$1, as shown in FIGS. 10 through 1z. At the end of the

retraction operation of the projection and retraction

25 operating means S1, the storage locking means Rl is

configured so that the retracting operating body 64 is

withdrawn from under +the releasing roller 69, and the

swinging member 67 swings downward due to the weight of the

swinging member 67, whereby the restricting panel 68

30 advances into the path of the storage operated body 55, and
the storage locking means Rl is switched to the lock state.

When the storage operated body 55 is operated clockwise

as viewed in a plane from the spaced position to the

adjacent position, the operated link 56, the top link 59,

35 and the bottom link 61 each swing clockwise, and the roller

body 60 moves towards the rear, whereby the loading panel 50
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operation of the projection and retraction operating nmeans Si, as shown in
FIGS. 10 through 12. At the end of the retraction operation of the
projection and retraction 25 operating neans SI, the storage |ocking neans
Rl is configured so that the retracting operating body 64 is wthdrawn
fromunder the releasing roller 69, and the sw nging nmenber 67 sw ngs
downward due to the weight of the sw nging nenber 67, whereby the
restricting panel 68 30 advances into the path of the storage operated body
55, and the storagg | ocki ng means is switched to the |ock state. When

t he storage™8peFat éd°Fody-55 |%f‘b1i%?’fa1t% PRTKW X2 abOvi EREd 47t 35tERe
fromthe spgeegdtpesition to the adjacent position, the operated Iink 56,

the t link 59, 35 d the bott 6 h | th
rolel e?pbold; 60 n%‘i}]éjsn?agv{%?‘ﬁegm?% o?ar tgﬁhe%@%y%ﬂé%%ﬁﬁnﬁ&% Q%f ©

nmoves from pheipeiject poripbsititen tthe thetrattrett pdsipobsiii bhe Deeidigy
movenents of EB&e&%ﬁ@r@%‘f'oﬁ%ﬁé %Hﬁe Pri 86l G-aReSiTt iFaR-sko shhge

retract ed p05| tion, the | oading gui d menbers 51 of the article | oading
frame 7 firSk §PPA&CFAPLRe grwéﬁrze r@mlé. rf’g6 raf | shaemgrabhe FBVEBI &GhFde
frame 37, apnd the ahti @Ix&lIcQ@dllm@dflm@rrB:rémmmsmw@rdsmmsreaé reitrh

respect to th novabl frarre he articl | oadi n 7
moves to th&} alfeseffﬁed:e‘i é”tovr%) gr’ﬂ%ﬂrnt1 TO F%ﬁ‘ae% tﬁWhr es%glct %tréclt%gg

novabl e guiti@acﬁxragrefséfmetﬁemqwamce Yt danee east rirctilg sehbawyeagntor
retractjpn P?Aﬂ%’e Qﬂr’ctha%e‘é'b%l%tt heo | qadi ng cephact gd; AEMberSre2.37Thecakticle
ane

| oading fr d the novable guide frane 37 thén_ integrally nove tovvard
the rear |ﬁ“%v%1?3a‘% eIVHIAHFE hT € Hle” 15 TRV aBFRPET o8l f fakerSPRSLpERNBEG By t he
article | oaghmghci Nainen 7thaheeebyng heoguadeddwherbsr45a20f the mmvable

gwde frane 3 roII on th malnglde rail 40 of .the Lh guide me
t he mﬁ%&}% e FT- arr? 3'F ITOVES T OVar %t fre r(gélalr'Cie vm?? resg’zct Pgﬁt he
msu n gui de ﬁnmmy andv¢ he dwsadi ngh@0 rgamel 1150 anoviest ¢4 oinhelrietly athed

position, asshoWN LPiELGrrame 37 is pushed by the article loading
frame 7, whereby the guided wheels 45a of the movable guide
frame 37 roll on the main guide rails 40 of the main guide
frame 36, the movable guide frame 37 moves toward the rear
with respect to the main guide frame 36, and the loading
20 panel 50 moves to the retracted position, as shown in FIG.
10.

The holding rack 2 will next be described. In the
description, the side on which the vehicle 3 is positioned
in the front and rear direction of the rack will be refexred

25 to as the forward side, and the opposite side will be
referred to as the rearward side.

As shown in FIG. 5, a fixed-frame rail 76 for guiding
and supporting the support panel 81 in the projection and
retraction direction of the support panel 81 is provided sc

30 as to correspond to the article storage position of the
support panel 81, and the support panel 81 is guided and
supported by the fixed-frame rail 76 so as to be able to
project and retract. in the projection and retraction
movement direction.

35 A holding operated body 73 that is directly operated by
the article holding rack operating means S2, a holding link

19



10. The holding rack 2 will next be described. In the description, the
side on which the vehicle 3 is positioned in the front and rear direction
of the rack will be referred 25 to as the forward side, and the opposite
side will be referred to as the rearward side. As showmn in FIG 5, a
fixed-frame rail 76 for guiding and supporting the support panel 81 in the
projection and retraction direction of the support panel 81 is provided so
30 as to correspond to the article storage position of the support panel
81, and the support panel 81 is guided, and sugported by the figgd-tr me
rail 76 so BEChenb¥abfelfd CHIBLeB? ARE PELF4RE. PRIEREPPEFEct Pol A
retraction treves®mdort r eehiean. 885 Adwl di ngodperat abddodyeZB3st IR ifer
directly operated b the article holdjng. rack_o i -

hol di ng | i P Eo8h 80 othanruriog &anggugﬂ nlgﬁt ﬁﬁeh%%?ﬁgegsgﬁg’?%ﬁésd%r%
with the spppoidepanel aglto aporze sl ree | Dok welist RE PRIy GEiLhg °Che

support pangk 8hel %u%v@%rrtetﬂa%%tle%JP.OS!'Itﬂé)nh@I@in?rQﬁiéﬂ@@e@obaéyt03 and
correspond to the_ article storage position 5 of the supg%tt ganel 81. The
hol di ng opeFA®ed°BEENI73 Otd MeHES hBF diPAG S odiE nBdRS ROPhATE EheCsane S

configurati RS asorkbe speragedopergt &b baty bbeandotheestloradgegl oekinsg
nmeans R1, spectively, and therefore w.l| .not SGL shown in
FIGS. 6 andﬁgi %F?Q%é%?%?%ﬁﬁa 5%§§F§85e Yélaﬁpﬁgag%agéégfg?%$f and right
fixed-frame rail&s 76heen proWl§éd so aRdt d.cor rébspohdfTaneg hélapriogiged
storage oos|{{1on 5 ohathe suppd: paRgl Blondhe ihefi rapderi ghi1di xed- fcane
rails 76 are suspended fromthe ceiling and connected tqo each other by a
connecti ng ed FHYy aa?et‘br‘ai’ﬁ%d”%dgt% Sfe W& i Ta9 ﬁ’é’sagb&l end
of the contaf néhe5 SRt efabyl Bhe supper tlegfanaedndBlridhe |fefdedamdameght

fixed-frame_rails,. 76 are_each provi inar LIt or. i [ ONn.i.N
which the J'F‘E‘élzaiirs ends e %%gllg?rlugenée)d fgg\%ertq}%aﬁg?%é%?r(?ﬁ% e%%lgl?é(généd& g?e
gui ded and sampportieel | hy aastcaneccsingi slerdgFporandarage provided at the

15 same height as the upper end of the container 5 supported by
the support panel 81. The left and right fixed-frame rails
76 are each provided in a rear-tilted orientation in which
the rear ends are positioned lower than the front ends, and
are guided and supported in a state in which support arm

20 bodies 78 for guiding and supporting are urged toward the
rear by the weight of the support arm bodies 78.

The support arm bodies 78 provided so as to correspond
to the article storage positicon of the support panel 81 have
a shape that extends to the front and rear, and are provided

25 as a left-right pair that is connected by a connecting
member. A pair of left and right holding guided members 80
is provided to the rear parts of the pair of left and right
support arm bodies 78, and the support panel 81 for loading
and supporting the container 5 is provided to the lower part

30 of the support arm bodies 78.

The left and right support arm bodies 78 are each
formed by an upper part that extends along the front and
rear direction of the rack and supports the holding guided
members 80, a middle part that extends downward from the

35 front and of the upper part, and a lower part that extends

forward from the lower end.
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20 bodies 78 for guiding and supporting are urged toward the rear by the
wei ght of the support arm bodies 78. The support arm bodi es 78 provided so
as to correspond to the article storage position of the support panel 81
have a shape that extends to the front and rear, and are provided 25 as a
left-right pair that is connected by a connecting nenber. A pair of left
and right hol ding guided nenbers 80 is provided to the rear parts of the
pair of left and right support arm bodies 78, and the support panel 81 for
| oadi ng and supporting the container 5 is rOV|ded to the

of the support RmFbldtﬁaésl t¥g. orhdQléft aRd J‘f R sBpporttSEA ﬁodl“g are
each fornedchyiandupper dpaettidat iexterdsnbddng phetéranﬁ apderr garts

direction of the rack.and u989£tgnﬁg5 ?ghglqgl t%rﬂEQ§§ﬁ§m§O78a 4y ddl e

part that extendt dgmnmar fromthe ont a e upper part, and a
| over part thducext@ﬁd$816kﬁv%ﬁ(iﬂﬁWﬂﬂHﬂﬂ?tl@Wﬁrb@ﬁQESZ@BA plurality of

holes is formed af.inhgipeals pAnthe gi ongi tggbw&e@ll ra@;crtds@n kn pdrer nicddl e
parts and lower parts in the pair of |left and h& ﬁport arn1pog es 78
to reduce FRRNRETHMT HPmPﬁéssdﬁﬁbrFoﬁpﬁF5689e§jV% 8"Fhe P&TH5or ¢ patél 81

i s providediact ossica pﬁgmto%upQOHﬂechnmgbaambersnfotocanmﬂntongerhedmdmy
parts of th Ieft a i ght support. ar 78-to0 ot her.,
fe Q { n%%%l %hn%ackggg%%g §3 hQQEH Q% %%gﬁ

three artic pOSI I on| ng e sane tria gu ar shape as
t he | oadi ngtpaane@us@r ateny BA ctét!i toadieg IRIppor tajgameo VBT Rt and

right hgl di ng, ?&f ech femier s 80 are each conposed of a pair of front and
rear guided rollers, are configured to roll h respect tg

fixed-frame rai|'Seelet %nanﬁrélgﬂld@@%ﬂﬁTgs ?QKP?§L?ﬁ% 9xéaeffgﬁ@ 71
in a 15 reatehmpdiead OflemtpéiﬁnofnﬁMhnﬂlhhé mear endsiad eropbsisi onee
| ower than the.front etnd 15N ot Mords, (fhe d; eflxehe(}frla&n%hEallql d|7r¢?

gui ded nenbersfﬁ%yare each QUI supporte gy t xed frane
t hat the resndgairgdedyuided and supported by the fixed frame 71 in a

15 rear-tilted orientation in which the rear wends are
positioned lower than the front ends. In other words, the
left and right holding guided members 80 are each guided and
supported by the fixed frame 71 so that the rear guided
rollers are positioned lower than the front guided rollers

20 even when the loading surface of the support panel 81 1is

SO

horizeontally oriented.

The holding link mechanism 74 is provided with & first
link that swings about the same vertical axis as the holding
operated body 73; a second link in which one end part is

25 pivotally connected to the distal end part of the first
link; a third link for swinging about the vertical axis of
the proximal end at which the other end of the second link
is pivotally connected to the middle part; and a fourth link
whose proximal end is pivotally connected to the third link,

30 and in which a pivot support 86a pivotally connected to the
rear end part of the support arm bodies 78 is provided to
the distal end part.

In other words, in the holding link mechanism 74, when
the holding operated body 73 is operated counter-clockwise

35 as viewed in a plane from the adjacent position to the

spaced position, the first 1link and the third link each
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rollers are positioned |lower than the front guided rollers 20 even when the
| oadi ng surface of the support panel 81 is horizontally oriented. The
hol di ng I'ink mechanism 74 is provided with a first |[|ink that sw ngs about
the sane vertical axis as the holding operated body 73; a second link in
whi ch one end part is 25 pivotally connected to the distal end part of the
first link; a third link for sw ngi ng about the vertical axis of the
proxi mal end at which the other end of the second link is pivotally

connected to the mddle and a fourth,_link. ose Rro
i voral |y cONNAC: G875 Seh PR PECP T nkc a0 hRd £ h" i SRPRCBLval s uAbSEE 86a
pivotal | y chrmezted tbetlkby ridar engppart minghe 8duppor mogem botites the i s

provi ded to, %{ﬁl@'ﬁ&%lﬁ@dpgéfﬁlor{ ne 9t Pﬁé \éert%lel rfefc@evm?db@glelek
nechanlsn174 en di ng operat ed i's oper
count er - ¢l JNKGH# skhe 35046 1pPeRBETFRSY BPQNe'F¥oh?tHEeéﬂf% eRtOpEELFFoASt 0

the spaced posidd ot bh@lbhestt ok handgdeed hposlit ik ’ecachheZEadS\M:egt

count er-cl ockwi,se, an the i vot .su ppor t 86 8, [loves fo d, he
support parfst S g4y mo % Ff%%%tﬁe' ar £ gle Kol di ﬁﬁdpogrgéon gXa ticle

recei vi ng positivarse, \NE¢IEMQ pmﬂwnr@pmm@weiéaabmdye$3tp§a©@eﬁbﬁeéear:

cl ockwi se gs 5 M ene Qp}p(!uafﬂe Jaem the spacedposi thgR tad heradi-asent
position, the flrs |nk ethird |ink each swng . clockwi se, and the

pi vot suppd?%C%H%%Qﬁnﬂﬁﬁﬁﬁiﬁ§r&OtﬁEereéFlClﬁhE?e§§n¥rRP%&ﬁﬁRﬂt panel 81 is
noved fipom t he aradrelre Erbeeieinehng]position to the article hol ding position.

10 [ O her Enbodl nt (1 confl uratlon i dopted | he I t
descri bed above m%%ch Ihe |xe % r affe raFP§% for @a%dlﬁﬁggﬁghgﬁe

supporting ddﬁé:lsﬂl?@pbr eboasel 181 vwhnithe tlpr o) Blctedri rams I‘é‘tal‘lé@tl 0/ mboEMent

direction of,itAgsuppait I3.panel Sl are propbded i paachocahi onin  the
corresponding tothe artic e hol di ng p05|t|on t he support anel 8l is

gui ded and PTUFSSACEd AP tHRE F3SEPNf M A7 S0 ds 2 bR® aBRBPPO-

15 panel 81 are provided in a location corresponding to the
article holding position, the support panel 81 is guided and
supported by the fixed-frame rails 76 so as to be able to
project and retract in the projection and retraction
movement direction thereof, and the fixed-frame rails 76

20 only are provided as guides. However, as shown in FIGS. 13
and 14, a configuration may alsc be adopted in which the
fixed-frame rails 76 for guiding and supporting a guide rail
87 in the projection and retraction movement direction of
the support  panel 81 are provided in a location

25 corresponding to the article holding position, the support
panel 81 is guided and supported by the guide rail 87 so as
to be able to project and retract in the projection and
retraction movement directicon thereof, and the fixed-frame
rails 76 and the guide rail 87 are provided as guides.

30 As shown in FIGS. 13 and 14, a configuration 1is adopted
in the present embodiment in which the guide rail 87 and a
pair of left and right holding guided members 89 directly
guided by the left and right fixed-frame rails 76 are
provided to a rack supporting frame 88 that is provided in a

35 location that corresponds to the article holding position,
and a storing guide member (not shown) supported by the
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project and retract in the projection and retraction novenent direction
thereof, and the fixed-frane rails 76 20 only are provi ded as gui des.
However, as shown in FIGS. 13 and 14, a configuration nay al so be adopted
in which the fixed-frame rails 76 for guiding and supporting a guide rai
87 in the projectiron and retraction novenent direction of the support

panel 81 are provided in a location 25 corresponding to the article hol ding
position, the support panel 81 is guided and supported by the guide rai

87 so as to be aple to project.and retract,in the _proj.ection an
retracti on FovVeRe ta&F?ég‘g%ﬁst %réSfF%%ﬁ%%f%?ngsd-4&%%31%%%|§776 &nd
the gui de rmebveBntar eeptovitedn avsegotded?) IOrAsssHoOWTtilngFIt@S. mFeasditl4, a

configuratigp tﬁeagglg%sgt L Antheg presant s enbodi AR | 1h LN the auiide, rail
87 and a pair of le and rlght hol di ng gui ded nmenbers 89 dlrectI¥ %ylded
by the IeftChndhfi gC ikxdvttahe Raised 760 4en profidfed foPaoOVaERY ¢
sEpportim? {?@Fgaaﬁ @m@@dniia@owﬁﬁméigsﬂ.35d|Qﬁgth@ﬂﬁﬁhat(cﬁkﬁﬁSQQﬁ@& to
the article i ng.pasition storin uide nenber . (not

supported HJETRe 98" dortibond bl &5 2ok Re e S e e i a7,
A novenentmemser i A0 odfomrenbest O0ct bng r édta | ceiamyatrle Movenent of the

support armbodies 28 nddied roat ;and-backi dhreetiagn ehckheupekttiog
within a set movenent range is provided to 5 the rack supporting franme 88,
and the noverEf ?%s??i@%gﬁhn Hgﬁbé?t9@oy§m€85p6§€890faédrétP§8tF8510n
movement) r esdvéditgreseaberi ) henbéesbon cidngréberieadvar dhavvereatr dof
the support armhodies 78 in relation tq the r Supporti f 8 to
Wi t hin the'%%ﬁeqﬁggénggtT%Ehg%fpgﬁ%' aaﬁ?oﬁgblﬁgna%g ﬁ%véﬁ%ﬁﬁq%g%téfgﬁpgg
menber 90 frack estpnpcttiing tthemkofRatd wibhénehhe ofet heosupPUT tr&rdA -bodi es

78 in relation tyq,d he . JAGK SUPRAKLING of IR B8 he Wot hha tFhesgehurByenent
range. The fixed-frame rails 76 correspond to the fixed guide, and iﬁe
rack suppordithg-s ahecsss P ehyhasraee t he FBTABFRONAS §Ri §B°f BPVRARLR

suppor tis Appriely ifaire dmd fshegbiren to a rolling system a sliding

Appropriate modification to a rolling system, a sliding
system, or the like may be made to each of the guide
structure for the mcvable guiding rails 46 of the main guide
rails 40, the guide structure for the loading panel 50 of

20 the movable guiding rails 46, the guide structure for the
support panel 81 of the fixed-frame rails 76, the guide
structure for the guide rail 87 of the fixed-frame rails 76,
and the guide structure for the support panel 81 of the
guide rail 87. For example, the guide structure for the

25 movable guiding rails 46 of the main guide rails 40 may be
configured as a sliding system in the manner of the guide
structure for the loading panel 50 of the movable guiding
rails 46, and the guide structure for the loading panel 50
of the movable guiding rails 46 may be configured as a

30 rolling system in the manner of the guide structure for the
movaple guiding rails 46 of the main guide rails 40.

Besides the configuration in which a wheel body is
roclled in the internal space of rails that are horseshoe-
shaped as viewed 1in the front and back direction, a

35 configuration may be adopted for a rolling-type guide
structure in which a plurality of wheel bodies allocated
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system or the like may be nade to each of the guide structure for the
novabl e guiding rails 46 of the main guide rails 40, the guide structure
for the | oadi ng panel 50 of 20 the novable guiding rails 46, the guide
structure for the support panel 81 of the fixed-frane rails 76, the guide
structure for the guide rail 87 of the fixed-franme rails 76, and the guide
structure for the support panel 81 of the guide rail 87. For exanple, the
gui de structure for the 25 novable guiding rails 46 of the main guide rails

40 may be con ured as slidin in th nn r of the.gu
structure f&f* %ﬁgaig%dlﬂg%ﬁgnéﬁ) ¥ é%cﬁﬁofﬁb e PRg” F&FFgcﬁg °%nd
t he gui de stpdchapeﬁmwaibm:mwadﬂdgxbanel 50 of the novabl e guiding rails

46 may be configpsed as %Adﬂ% SY;LSDI eer(%i'Jttebie MRNN&l, Of etnﬂ%d%'eﬁ%
structure for the " novable gUI ing rail the mai_n gui de rai
Besi des t hed@daf e ARV i i vwﬁ at%é@lrb&dvqes raidiy 4§ vt ﬁélﬁhfl@r nal

space of5rakhs §1B£&gboﬁﬁﬁld10ﬂ’r$@3ﬁtﬁ%blféﬁaﬁﬁdil®sg \tiaQW@sd dign stthesf renbeaadiback

di ti , 35 fi |
et i B gR A A R B 1R O 5 b % i ol Rk BB S8

t he upper suffaheslaﬂdlm@ephmabr5§uatacgsomid6dod@shape@rtapﬂg ssorebked.
(2) A Conflggéﬁtion;shé ﬂg&@mg bgnébes@@deaﬁmgugéé%bbgg ahoMeqi Bpwhi ch

the main guide rail supporting the nmovabl e gui di ng
rails 46 sos%%PQEF%%e%%IEh%omﬁﬁ§€lﬁngﬁhélbgoFéé%?oﬁGaﬁﬂ’r%ﬁr%%t?%naﬁﬁﬁenent

directin of the | nadimng ppﬁftpéc@%rar@cpr@ﬂr@edlb@ e etticticclde ret-et age
rack 1, the lﬁaﬂi 8m$anel onugp %qt% v%%hdedu%ggn sugggrtgg on

t he anabIe zﬂl%yl Tove P A"Ehé prolectlon
and retractdon pmvarest adi g@aﬁeen H@W&N&ﬁﬁaanﬂqmﬁygum§Ummnl@agoaéﬁﬁ bhe

movabl e gui digig.deai L 46 cAr i onhded asaguides.s Honever, &,confd gupati on

may al so be opted in which the main quide rails 40 for_guiding and

supporting %qfé)qlii}éd‘ign&hﬁaﬁé?ad&@gsc?aé’selt beame to %v%b%% 3% THee 1in
pr oj ectjison @&yl geljattionn agid eettirert@bnt Rerkeddbngopantk loading panel

50 are provided to the article storage rack 1, the lcading

panel 50 is guided and supported on the main guide rails 40

so as to be able to move in the projection and retraction

direction, and only the main guide rails 40 are provided as
20  guides.

{(3) In the embodiment describsd above, the article
storage rack 1, the holding rack 2 (support panel 8l), and
the article transporter 3 are provided in a downflow-type
clean space in which c¢lean air is made to flow downward.

25 However, the article storage rack 1, the article holding
rack 2, and the article transporter 3 may also be disposed
in a simplified cloth-lined clean space that is not of the
downflow type, or in a non-clean space.

(4) In the embodiment described above, the article

30 holding rack operating means @S2 for projecting and
retracting the support panel 81 to the article receiving
position and the article holding position is provided to the
article transporter 3, but the article holding rack
operating means S2 for projecting and retracting the support

35 panel 81 to the article receiving position and the article

holding position may alsc be provided so as to correspond to
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50 are provided to the article storage rack 1, the | oading panel 50 is

gui ded and supported on the main guide rails 40 so as to be able to nove
in the projection and retraction direction, and only the nmain guide rails
40 are provided as 20 guides. (3) In the enbodi mnent described above, the
article storage rack 1, the holding rack 2 (support panel 81), and the
article transporter 3 are provided in a dowmflowtype clean space in which
clean air is made to fl ow downward. 25 However, the article storage rack 1,
t he article oId| and the.article trans er al so_be

di sposed % glﬁ%?%?l 81§F ?hp?lngl %|e§n%§ acepgﬁrE ggﬁg?%lf %hg
domanOM/ty@e edecinia mortol eawppaioed b&)tMW t hexedrb6dirment’ ldesey | bed

above, the ?ﬁ&\'fﬂh&j 20 el damal%clﬁoqe%et kBgKMBABS A S2nf Ohe I €L I Ng and
retracting e support panel 81 he article FECEIVIH% _ﬁ?ltlon and the
nsp

article hol ding posi tifonts p?%@?%%ﬁ??% RECTAPECC| 8PPY & er'UBPhat t he
articl e shol gimgl r ack i sopefatidig neans S%cfa@lioﬂr gjteat | figcandthet laetliing t he

support 35 angﬂ ﬁ% to.the grtlc e rquHy 05|t%ng%n§tOQ% r&g&ke

hol di ng po ion éiso bé)prOV|&)&'so S {5 S espon
article holumngup@SLnnanQﬁlQﬂuadmnﬂmmﬂpnpa@él 8he elgadlnan ekeaetri elnot or

supported by,fdg fi X%ﬁefrélg)spzllt mayRe piovided as:t hgeardis)eidpgl dbpg

rack operating neans . ( I'n the enbodi nent descri bed above, the support
5 panel 81 FROWGVi ABELFHE 2 SIE6CaERorFaHat L f AE¥s Rhe L BEdIG Y 1551 el 1 50% and
i's spaged apstdt faromHaie @'delsﬂteleStlQ)I’aaigﬁgl’ pekel SiOnahbe ipr epectionpart

direction o the Ioadln an ver, th ppar el not
be prOV|dedg t%%o Q1grt|c?ra%ﬁo?%%€ facﬁ Ege §rege§F§§H Fég%agggﬁn a
10 Iocatlonﬁihdkaﬂ@@ésngh@ah@édﬁﬁg panel 50 and is spaced apart fromthe

article storage Qﬁcﬁjﬁ-ﬂﬂétéﬁ%dﬁfme%QtB%@cghbggthgﬂveOftheeekgﬁgﬂggopaﬂel
50. (6) In the enbodlnent descri bed above, the exanpfe of | T near ., not or

systemis deStAhatPieF t #eSEHat éfn F6FCEFPHFngGS the system %for' dF8ving

15 +the upper car body 9 in which an propelling force 1is
obtained by a linear moctor for driving. However, a system
may be used in which the travel wheels 15 are provided with
an electric motocr for rotational driving, and the upper car
body 9 is driven by rotatably driving the travel wheels 15

20 using the electric motor, for example.

(7) In the embodiment described above, a configuraticn
is adopted in which the wires 6 are wound on the rctating
drum 26, and the article holder 23 is raised and lowered,
but a configuration may also be adopted in which belts are

25 wound on the rotating drum 26, and the article holder 23 is
raised and lowered, for example. The belts or wires are

referred to as flexible members.
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15 the upper car body 9 in which an propelling force is obtained by a

| inear notor for driving. However, a system nay be used in which the
travel wheels 15 are provided with an electric notor for rotational
driving, and the upper car body 9 is driven by rotatably driving the
travel wheels 15 20 using the electric notor, for exanple. (7) In the
enbodi nent descri bed above, a configuration is adopted in which the wres
6 are wound on the rotating drum 26, and the article holder 23 is raised
and | ower &¢21™Rit a configuration nay al so be adopted in which belts are 25
wound on the rotating drum 26, and the article holder 23 is raised and

| ower ed, for eéanplij Thi.bilts or mﬁr%s %ﬁ%trr%kprE%%i%r_as flexible
nmenbers. 25 d ai‘ns: "M ATARS Ft?épgagForéﬁé fagillg? conpri'sing: an article
storage rack i mnwhairdh cd eplatrealactey mwckarin cileiclh stplagel inytstfartstdei ng
articles isoprovided oo a5 1o bes arranged don o horbzoatal odi rectionpand a
vertical direction; an article transporter configured to nove along a path
via an ar eirckedgecansf er hogdarndn lf 6 reaitd car gingl & gestagel FacrRctard: 10 an

article | oader fora hridgl g Ar4ic} esc | Bboragd-LakindnAkl iol e, it patnsal d
article storage rack, said article |oader being provided to said article
storage rdéR s adrtdclie WHERYF pleFatioand et FaLE Bt VEET aSprbePadi ng

position hel.ankicle transfer that projects to an outside of said 15

article storage rack, and _a retracted position for retracting,t rd said
articl® storagéh &K1 SierdidieLaitdr gf]{)]irbqlé"q rEnsportert %%O c%‘% i g%?élagt 0

deliver aarahlilelse bot Off r eedidveaanialti cheofagen saidk,ar sadke hoadekein
articlo {PRASFer ORE o Gt 2B oF 1A by B ot PUSr S and PetTact; of
oper at i ngbpeahd epravimed ¢ @sal dartac ec¢ranspor tprof vrdoperabFhgieai d
article l%%gerarticle transfer that projects tc an cutside of said
15 article storage rack, and a retracted position for
retracting toward said article storage rack, wherein said
article transporter is configured to deliver an article to
or receive an article from said article loader in said
protruding position when said article transporter is at said
20 article transfer locationy
-characterized by
protrusion and retraction operating means provided to
said article transporter for operating saild article loader
between said protruding position and said retracted position
25 when said article transporter is at said article transfer
location, and
an article transfer device located in asscciation with
said article steorage rack and configured to move
horizontally and vertically to transport an article between

30 said article storage units and said article loader in said

retracted positicn.

2. The article storage facility according to claim 1,
characterized in that
35 a main guide for guiding and supporting a movable guide

is provided to said article storage rack so as to allow said
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bet ween said protruding position and said retracted position 25 when said
article transporter is at said article transfer |ocation, and an article
transfer device |located in association with said article storage rack and
configured to nove horizontally and vertically to transport an article
between 30 said article storage units and said article | oader in said
retracted position. 2. The article storage facility according to claiml,
characterized in that 35 a nain guide for guiding and s orting a novabl e
gui de i s"pVE¥LGed Wd Fai d-Car Ve sttbr dhe Fack SOt As t%rpfgl IBWE% 426
movabl e guicdenta tMyeréd Bor offr Usd :on andlrzeter dotdder wbvenemrtspdiatectbon of
said article Ioader W th resgect.to ajd main gui mhereln é%#jg% |cIe

| oader i s SGuPd&d Ehd? E4ppoFted=hy %ﬁ novabT e gliPdE®Eo 14s 4% oW sai d
article 55h@@d@teﬁ0bﬁﬂﬂﬁﬂd1méma¢&®tgw3d©nsanasrékraddaﬁr&ﬁido@rMLthe

respect toosaLd mvable opl deyo 3, IRe.at bhole Starage.d agllidyi aecorghng to

claim aracterized in't sald article transporter is configured
to nove akensgeat pat hathlatovebakboveidgi-d article | oader, and an article

hol der is provided that is configured to nove vertically in order to
deliver an article to and receive an article from said article |oader, and
wherein 15 sai d-art T8Fe ALGader i54danR died it MRReEEing art i che ™| baded

t hereon tenautsideiard te knside of said article storage rack by a

novenent between said retracted osition, and said protruding p i on,
said &ticle | 8dér 575 15p6r dtifEiRP ddinett eli®B lﬁurg9oigg§mfghﬁgﬁgghdﬁlsm
to a storaggenhopenat edi bodpdat sksd direttly operdded tdmdugh paotiabeng

?‘rggnget ra t I gg ?.%erpe};[cgvoln ecPftl?é?’é digr 8%%1 %iggge%n%or Ef‘ritorv%(:tvlré)rnt PPs fﬂ} ' g
order tc deliver an article toe and receive an article from
said article loader, and wherein

15 said article loader 1is configured to move said article
loaded thereon to outside and to inside of said article
storage rack by a movement between said retracted position

and said protruding position,

20 said article 1lcader 1is operatively connected by a
storage link mechanism to a storage operated body that is
directly operated through protruding and retracting
operations of said protrusion and retraction operating

.means, and
25
said protrusion and retraction operating means is
configured to move said article loader from said retracted
position to said protruding position by the protruding
operation and to move said article loader from said
30 protruding position to said retracted position by the

retracting operation

4. The article storage facility according tc one of
claims 1 to 3 characterized in that
35 said article storage rack and said article transporter

are disposed within a downflow-type clean space.
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said protrusion and retraction operating neans is configured to nove said
article |loader fromsaid retracted position to said protruding position by
the protruding operation and to nove said article |oader fromsaid 30
protruding position to said retracted position by the retracting operation
4. The article storage facility according to one of clains 1 to 3
characterized in that 35 said article storage rack and said article
transporter are disposed within a downfl owtype clean space. 27 S. The
article storage facility according to claim1, further conprising: an
article hol di ng.racknkhatrtiis lpr oidded;d rF=a:ildaat i an-osdapposd tel sandl,
article Ig@d&r and at a distance in a protrusion direction of said article
| oader wi tH FESFe&C PS589 article storage rack, and is configured to
nove to an ar kincleertriede piolpdisid i oack hatatsipr girectiedkd cwaradslead dion

articl Sto%r ot reaClé’ai%nd Q487 Ar tlio(\alcf':erhOla -cpg a&ﬁSic‘g ' O@ié‘@%ﬁé@t . { a
retract ed away from-sard &rticle storage rack; erein"said article
t ranspor t erotsusonhi guired tierdet§ veaidnaraiciel écedeand tdceisarun: akeicl e

from said arty ¢f.4 holdi g, rfack by said artd cle £ egeipt peshidven when, said
article 15 transporter 1s at sald article transfer |ocation. 6. The,
article segtagaef aépFriptaced? i hgt - tai M, PIPURCHER cbRPRFSFng®ahfticl e

hol di ng rack jeper ati Hgadeansdy,ovided 40 sai hr20-8s t helieihhanspor t esn and
conflg red to cause said article haolding rack to protrude to said article

recei pY po&Pti oS ahdtfatradt 3 %aitd Gt PG h8FErRg postPT 3RS wheh“%4i d

article trasspanter is at said article transfer location. 25 7. The article
storage facilit ccordi 6, further conprisj a

. t clain1? or, 6, , fixed
gui de pr ovi ded%égcoar?tejs“b o G RO el b Forditdg T 5Ssi T oRlearvedi 8
articl e halkdiinger ack,arfdrreus tisngan article from said article holding
rack in said article receipt pesition when said article

15 transporter is at said article transfer location.

6. The article storage facility according to claim 5,

further comprising:
article holding rack operating means provided to said
20 article transporter and configured to cause said article
holding rack to protrude to said article receipt position
and retract to said article holding position when said

article transporter is at said article transfer location.

25 7. The article storage facility according te claim 5
or 6, further comprising:
a fixed guide provided to correspond to an article
holding position of said article holding rack, for guiding
and supporting a movable guide for rack support in a
30 protrusion and retraction direction of said article holding
rack; wherein
said article holding rack is guided and supported by
said movable guide for rack support so as to allow said
article heolding rack to project and retract in the

35 protrusion and retraction movement direction.
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and supporting a novabl e guide for rack support in a 30 protrusion and
retraction direction of said article holding rack; wherein said article
hol di ng rack is guided and supported by said novable guide for rack
support so as to allow said article holding rack to project and retract in
the 35 protrusion and retraction novenent direction. 28 8. The article
storage facility according to one of <clainms 1 to 3 wherein said protrusion
and retraction operating neans has an operating body; 5 said operatipg
body i s config@red t&enovie Hnt opéfarads Eﬁt’f;}lﬁrtéﬂli%%%mfgl%%i goarctriecl%]';I
storage ragk;ir@and mevenent:refinsai d operated body is transmtted as drive
force for driving said article | oader between said rotr%ging ggggtégn and
sai d retractedSpdsi tHGH VIR 4 | PR T50 a8kt Snds VErY i E5P1Y.

operating bedy;
5 said operating body is configured tc move an operated
body provided te said article storage rack; and
movement of said operated body 1s transmitted as drive
force for driving said article loader between said
protruding position and said retracted position via a link

10 that extends vertically.
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