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

bringi ng attides sToRr@ndri@kingyarticles out of the article storage rack
is provided to the article storage rack so as to be able to project and
retract between a 15 protruding position for article transfer that projects
to the oBXEIKIER@IND heF aTHE cINVENDI@Fe rack, and a retracted position for
retracting in the direstion pf the article storage rack, and wherein an
article i s—detd i the article | oader in the protruding
positién in 20 Bhat @resantwhiichenhéocartreletepansporter arsisteppedorade he
article trapsfer: | Oﬁ%waedzwi%cwtam&fe t Q@ogsg@t ed A tihn ffierargicle
storage facility,” the article loader is 25 provided so as to be able to
proj ect amdUyetlidet ot abhCtPeStpravrudinAg SpdSint iSSP Emy tHe Feitatks els
position; ywhen &n asthsl eci Benal 1B8ERY 1Br QUAN il AbraTa 1t akiefe @ton thed a
article loader is retracted to the retracted position, the article
transpor t e Sopfed e ithe affclPE tRahsFEP | Tt IR §FF 36°BPGAF 19
bring1on efoviake eubngn Arbpéthe wiia hai espediclled thensaeti Qoeatdtoor agethack;
and when an arti.cl e (S gel ivered, and _ received q%/ thg} article Ioafiéar lthe
article | orftféjrecptr 0j &ct 51t oa{WeCJp‘? otsrttf)dtf%%e pgﬁ% 'on"§6 T84 0% 81 1 DWW T He®
article tddmelerefowepetnaing receivedsbynthe aadt italke g angpioritesy .085 dhe
article stora i Ld it Lon, a ret i.0 i ng
nmeans forttglpee?%t%%f? h%t§%%¥%ugg8\# l% %}%‘?gﬁégcttf)oﬁﬁgf %t]{]tgcééﬁ ?S(':tﬁcg%%der
bet ween t W@ gk oBpPudifg tpobet i@ andot herpaeractaed pasittiagt (PeEveganpt e,

S€€ 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 1is 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 1is

25 provided so as to be able to project and retract between the
protruding 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 location 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
to 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



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 causing the article |oader to

retract touayretfastedost atre tranch mhieim & heoaati-chetstenagee rpeke oidihe
article transporter is positioned in ownfl ow type clean %ﬁ ce, an air

ad
current d@ttoWftarfBd prevent8Hr 25 FFonPRSNG OF stided B artFet e
| oader thatoJumj Ax3s43d r o tiiee acd it £ epshOtageIpackobyscaRsSeng the article
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| oader provi ded 10 PRE&FEI cf 3798t or'agePFRCREFS net Fitni t2d 10 8°8Fngre
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article storage Jac P&O%h@e%L{t% e grtigle A&ﬁld&re@té‘kﬁ el ol imied to
a single unit, an unerous article storage racks are sonetinmes provided
al ong t he et hrotradecdr posiigionr disporeeractheneftor eshawhensive miotsi on

and retrachion. 2> QPSLabLNG-4Bans har Qpenathpget ey Probr s Ry and the
retraction of the article loader is provided to the_article storage rack

as in the et i DAl BPEi cPEtSiGRage act it yardéseri bedoadire, ek
protruygi omrrad fatd,acthen At i Ag wHRaNSthe pMidied teagaeh wiojdiets

nunmerous article | paders 30 when. nunerous article | oaders are proyi ded.
Ther ef or e,3h esﬁéf%ﬁ?ﬁ%@%ﬁ thel bt efcPE sfBrage F%@kaﬁgé' é%ﬁ%%%&,t%nd

there is addrsictoftd nar easedaenpl exity, obnthevisdir ucher erafi clehestartagd e
nventi on W G aBoet 1T VT oal Of CERE. S8 € att on ASEr Bed RSB A an
obj ect of tiyipe prlesent sp2cenvent i @hr | suroeptovdaerdmv npaovee gridcdreted
storage %ﬁ%ﬁgiﬁ¥ing disturbed 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 1is also 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 is provided to the article storage
rack as in the conventional article storage facility
described above, the protrusion and retraction operating
means 1s 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 1in view of the

situation described above, and an object of the present



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 location 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 to be jah)& Q. Proj gct and retyact bahweenyd P rudi-pgcpesi tdradeor
article transfer that projects to an outside of said article storage rack,
and a retf@&idd Position for 15 retracting toward said article storage
rack, wherein gai d aafidid € §¥ansport eacisieonf cguped sk :delarveraaniard i cl e
to or receive an artjcle froamsald article loader in said,_ protrudi.

posi ti on W3S d-&r i&Pewpﬁéﬁﬁﬁ%rPZPrﬁgliy §§?dar%}?f%l5t955%91§n£¥%

| ocati §n; fand Protingi aptdatleseticagtton &1 oper ati g neansrpeovedednt @ sai d
article transporter, for operating,said arti I het.we i.0

pr ot r udi ng PN gﬁaegg%anré?%%cfbdv%%%}§+gn %%ﬁkggﬁﬁ agﬁi%%g$Cle
transport erarsatr ai dcenfighesdr ansfreyvd oghtingna Fredth iviat B G on
and ret ragya%%f%%er %'a%@i@%a% r25:P1Qvigdaed 4q t @go@c'étg'ed eakkanspeit &n I S
configured to cause the article |oader to protrude and retract between the
prot r udi ngrdsilts onleadet hefest r Retiagipasi tanicer etno t RECef dra MY need

to preyide.q prld usi,en gad Jeid a%tﬂtqrué)p%rt@triagg meapg, t osdhe antiide
| oader. 30 BRI EF DESCRI PTI ON.OF THE DRAW NGS FI 1 is a plan view show ng
the articleasiest RfLng RFPV19edrie S2ids ax e \/?Te%%%%v\ngﬁﬁ t f€ &% ihccq e
storage fRcidyity;t3pH{actd dsdarstdecyi purabew ag prie rvehing gyosiRi@n 4 is
oo view shor ng. e yely e 8 S Suts e de visw slowon sy
article article storage rack, and a retracted position for
15 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
article transfer location; and protrusion and retraction
20 operating means provided to said article transporter for
operating said article loader Dbetween 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 is configured to cause
the article loader to protrude and retract Dbetween the
protruding position and the retracted position. There 1is
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 1is 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;



hol di ng position; FIG 6 is a perspective view show ng the | oading panel 5
of the protruding position, and the support panel of the article holding
position; FIG 7 is a perspective view showi ng the |oading panel in the
retracted position, and the support panel in the article receipt position;
10 FIG 8 is a back view showing the article |loader; FIG 9 is an expl oded
perspective view show ng the guide structure of the article |oader; FIG
10 is an operation diagram showi ng the | oading panel of the retracted
position; 15 FliGellsissan apeeatyion diaarafm shoul ngahhes! padeng opanel
during novenent; FIG 12 is an operation di agram show ng the | oadi ng 6Panel
of the pr AHUNUY POSPPEORIORY GantB F8ea JRYct PFBCY W shBRi iy tHe!
support papelqid Mstdwem@rticle hol ding position in another enbodi ment;
and FIG 14 is_a per sgecti ve vi ew show ng the suggor%&%agelaé’%n t he arfi cle
recei pt positionGccdrdfng P&ERGHES ehbodi TRAY I NPESCRI PTPONGF M
PREFERRED JEVBORE VNI 20 iEdbogdiorentisngf 4he amtd chkeppbotagerfeci bift ytlof t he
present invention wll, be described hereinafter based on the draw ngs. As
shown in I—aquéé.cjf At D" FE %1 ¢l%e storage facility is conposed of an
article storageTack’ 1idi sppsetparta vid corew 39heut higcéehea Uesiddingy waiekl 2
suspended .fro cell] n - i.cle as I t orter abl e
of novi ng “al Olr%g a%)% %91%%% quoaialssl\slt?s.B rit:'hr gﬁgh %ﬁ@afgt@g CLeIeEI o%%?%g I %gat%
with respedtiale theceimt casistiorage rack 1, and an article transfer
locatiign with nespeqt {0 d4heholdidlg $1a6kidy S% Thecdeiécigastprage rack 1
is provided with article storage units la in vertical and horizontal
directions for Flf st &ri h§ @RofFHIRICS BRSTERSAEYS eVigHd THRVABP di MF r ack

2 is confggWeedsta;dtQMMOIAT idne i e-Be Sidwher cont ai ner 5.
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 is a perspective view showing the support panel
20 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
transfer 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



Al t hough not shown in the drawi 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 |ike during manufacturing of a
sem conductor substrate, and the path is set so as to al so pass through an
article transfer location wth respect to the article processing part. 10
As shown in FIG 2, a loading panel 50 for carrying out and bringing in
articles of the article storage rack 1 is provided so as to be able to

project and yeffact £8,8,3RLQ) 6CLION POSiL] Ol (SERGFLG Bbilghantdal &
receipt that is ~ proj ected to the outside o the article storage rack 1,
and 15 a riet remtfedperd ttont¢ererdr Gy 79t ehat 2j sireteacPebainethe- inside

of the article st{age rack dnotheivebhel @rdwisgsGorHguned die perdosde
delivery and receipt of the container 5 with reaﬁfct to the Ioadlqg fanel
50 in the AU EEY o”AS s i BAOVAIE st'Et e | APWHITH T e DERFEFETEY P 3t bpped
at Lhe520 gt i Cﬂ)@rfé@ﬂﬂlﬁﬁgl’ |p(1(é®tdrqrﬂ:>e}&l;jt f'pf@é@ﬁ@in@[o trhe a(rjste':jxﬁlefirsimagg
rack 1. A support pane|]. 81 of the holding rack 2.is provided so s to be
able to mﬂﬁ%ﬁﬁcéﬁup?eY?%c%lP8 gﬁélﬁgtpéggf?gggFﬁPg ﬁ:ﬂ%i%ﬁ?%%ﬁﬁéﬁﬁ%fr7)
that is projrecieddowatdstidepathi thes2b sborageor adlecl paar thoraush axicl e
hol di ng position (see. FLG ) thatohs retracted awgy fuomthe artigle

st orage r &C an € vehicre i's configured™to deliver and receive
t he cont aimmercesauintth paspect to the support panel 81 in the article

recei gh Posi Ui o igh st ateria whi ch Ehgavell chfied 30 isStopnaar dbe
article transfer location wth respect to the holding rack 2. "The | oadi ng
panel 50 caord espbndsngo itheaBri¢kse Pdadere aFHécéﬁpﬁgﬁﬁfﬁﬁhe¥a@& 1 1s
correspongds-dwaddie attighke Wl djngaphackicanskdNecar i e reraaster tbocati on
with respect to the 35 article storage rack 1 is set .in the sane quation
as the amiPISEHHAhSIRFL T oat (R with- r 8SpdeE &4 tird Ss F556r e pa 5581

(hol di ng KAk edcddato i shposiutisaned oat die £rontlsustaeageofrathe 1,0ashag
pane|1§0 %“?@é%%%%éﬁtggsg%ﬁb%'%é%é”ﬁﬂf.r??kthat is retracted to the
inside of the article storage rack 1. The vehicle 3 1is
configured 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
position (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 81 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



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
bei ng guided and supported by the guide rail 8. The article storage rack 1
i's disposed to one side of 10 the path of the vehicle 3, the holding rack
2 is disposed to the other side of the path of the vehicle 3, and the
support panel 81 is provided at a distance in the projection direction of

the |oading paRet 4ply wrtaékr ©5P8G a1t 0; 4 hsoséttbﬁts 3LORAGe sk lsulfade
| ocation opposite the | oadi ng_ 15 panel 50. As shown in FIGS. 3 and 4, t he

vehicl e 3 G5 Eomfigaditdd BpRrfAla ﬁOaPFPEPéeﬁolt@erth?S dpdbie DFOTRAR nEpck
verticallyin order to deliver and recelve artlcles to and frontthe

| oadi ng panel 50 and the support panel 81. ho n FIG, 2
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vehi cl e 3 dt% dF&pbséd sl?or Porstsd 2 o 3F atti NP Fi o0&t 200; %he
cei ling i sSfmrined @gwandathahltmerIﬂhdxmmp@amdloﬁoawHEEA faditrey oridée

like;, air §g éﬁbgﬁ &qéim%h@rgﬁ hg floprg29 by a blowing fan 31 is

reC|rcuIate ommmard as' cleaned air fromthe air filter
30 via a pre1Thqe@rBQCl@nétpﬁég§pa@éﬂfnlwhScWMﬂn9%ﬁd|%¢e08@ stisteagef r ack

1, th@oholtcttéﬂq;at@@kog tR0dyLhecyehsel end aneqidispased f A&y @sposed to
downfl ow-t ype cl ean space. An outside air intaké channel 33 and an exhaust
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recir cu: atp%ﬂmeblawhla Etlcgt lp@ﬂbtﬂtfdéd?:e ard nsmbecatﬂ(}ee 35.:¢| eate 39@5@ é@%ioﬂ%s
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is providedticle storage rack 1, in a location opp051te the loading

15 panel 50.

As shown in FIGS. 3 and 4, the vehicle 3 1is 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 clean space that is recirculated by the blowing fan 31 is

exchanged with outside air.



wi th 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 | ower car body 12
that is positioned bel ow the upper 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 primary coil 14 is disposed in a state adjacent to and facing a
magnet 13 provided to 10 the inside space part of the guide rail 8. The
upper car body 9 is configured to nove along the guide rail 8 by the

propel Ii ng }‘orlzﬁh;@r;]v@hiw@ag w%sp(rjn@gap@éelge@f;rﬁbeggagne_t ﬁB andlthe5

primary coi . upper car _bo i sQ . provi ded. wi trave

wheel s 15 for r%%a?ﬁﬁ&goﬁjh FFﬁéel%gd?Hi gurﬁﬁﬁ% 81 Akt 'stTd?ﬁﬁﬂl%ﬁdthe

i nsi de spacetiparhn ofippbe guirdebeaiyl B, taad 4 epdyiing onkeel sn 1&nf oinner

rotating on a steadyin ide surface . 18 that, i.s forned. in_t insid

space parts%ﬁc?hgaréui eg$%$|g§} forfﬁfth%rﬁﬁgefj%o%%gg?%céPvﬂﬁﬁac%?fgezo

are provi demiil o8, t heduppépwear chadpoly dnr dlhadr nisg ipp curoresd Hhsldedthe

t hr ough S |y line provi o] i r ai reate a
HP%\%r %!HE y.ddynes 13qpravided g ong the g_gﬂgde% al 8ok heé;p%ger

magnetic fi € necessary electrical power 1Is nerated I'n
recei vi ng totns 20d opedheceigecobing heods vehi &le 3 by the magnetic field,

and power is suppligd hppetheavehifle 3 18 arshate ebinon-cond aglspdheg
| ower car body 12 1s conposed of a front and rear” frane_body 21 to which
the connectlng Fddse1Ediacert teoristt 8ACARE whitIIREE ehds BLP ST r bt

and rgar diHecthonge3Q@fcd heavehvel end @ndda paiin of. front appareatar
vertical _frame_ bodies %g t hat . extend upmgrd fr n1the,$ravel-d%r CtIOQ
front end $UBat? onSaf@ EHE W €1 dFP B8t FOR Pedr erdi L #OchEton SofPY heFr ont

and rear fgmopeelbodyg 2dor@ndothe Lonweear catobodypmbdsesi foof MEtk ine@ndor s8shoe
shape that_o s 35 downwar d. as, yi ewed fromthe side. The article holder 23
i's provi&gﬁpﬁgmfﬁgﬁqﬁﬁ% %%&fb%%y 12. 7 The article holder 23 is suspended
by four wires 6hchatupprere waundbodyo @ rict atilsgp dpupv26gdandithe totaelng

dr“”‘%@ wheels 15 for rotating on a travel guide surface 16 that 1is
formed in the inside space part of the guide rail 8, and
steadying wheels 17 for rotating on a steadying guide
surface 18 that i1s 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 8 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 1is supplied to
the vehicle 3 in a state of non-contact.

The lower car body 12 is composed of a front and rear
frame Dbody 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 location 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 12.



in the |ower car body 12 is rotated positively and negatively by a drum
driving notor 25 to sinultaneously wind 5 and unwind the four wires 6,
whereby the article holder 23 is raised and | owered while naintained in a
substantially horizontal orientation. A pair of grasping fixtures 23a for
grasping a flange 5a forned at the top of the container 5 is provided to
the 10 article holder 23. The pair of grasping fixtures 23a is configured
to be able to switch between a graspi ng node for svvi ngi ng towards each

ot her through tzh%e POsLiLye ﬁaﬂdegeggt h!esh%tp@h'd%@ & QASPi NG operiald on
not or 27, and easing node 1n which t pair ofy grasping fixtures 23a

15 swing &gy W‘?‘éﬁiﬁi eﬁ@ﬁooﬁhéptta(ilff@ é%%’s‘éﬁ%@r giaagpltﬁﬁ reié tEitd ot der

23 i's configureget OlB@e§W| vald edbdyy, aswiysll Ir@gamaor gradi shavry | naitdie
drawi ng. The vehi cI e is also ﬁr ovided with rOAZeCtﬂHgan and retraction

oper at i ng HRSRS § L ¥ yp‘i"‘oijEE‘Ell §l¥ﬁ8gr@f’lt8€t Gy hahet 50
to thesprojrettuonipasichicorfand whees eera&tkmiraagsmm@namlalst atod dgfr 23

t t th t.i cl f t th t _to_t
Storage v A "5 S5 S arPREFBCNATth N PACKTGRBFEL | T Roah Sa oL Y

proj ecti nglcandzcrrsiarlaomzrr@ftdmeicsmpport panel 81 to the 25 article receipt

position and the cl o] 5N o pag e
article transf te}’} %%%t |O§nr%%ﬁq}£s%‘lé%k8? theB%h J‘f(g]i[ nagfri(%g&ﬁg % efgé%g\l/v{: in
FI GS. 6 arth 7foxmed prbj édtsi drrrandf  Eber gemitanireperat { pgPreaasied tandthde
Pr 0] eqpi on,and1 S0nbehEacti o ORGLALpAgGy MeANS g B2< 8t Agcach Al dedaw 191 a

base 63 that el ongated in the front and rear direcCtion of the rack
fixed to t%ﬁﬁéﬂr@% B0 AR ePdRgaed Hctiat PR poly 264 3ERA Y IItovided so

as to be akligdiqdoOveokardbe BeeRt ithed eatndbhiget i @AeOf ddig yiaak wand
respect to the base, and,a 35 ] ocki r;gﬁrql | er 65 t rowggd on the

| over sur PEGE G e t hREAFEPEI End®off é)ld’&er%??ﬁ@pb@a;/s OTrha’ pr 6j°¢ct T on
and 8 retdsaeidsOmpRbAET NG melaﬂsh&th@ndpéhﬁ prfolmsspm@ndlxlt@meacum
oper atl'g.ng %%rclgs a%vzayarferoanlt 0= &8¢ I%éjpf% urE ease 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 1loading 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
1, and an article holding rack operating means S2 for
projecting and retracting the support panel 81 to the
25 article receipt position and the article holding position in
a state of stoppage at the article transfer location with
respect to the holding rack 2.
As shown in FIGS. 6 and 7, the projection and
retraction operating means S1 and the projection and
30 retraction operating means S2 are each provided with a base
63 that 1is 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



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
proj ection operation for noving the locking roller 65 towards the rack,
and the retracting operation for noving the |ocking roller 65 away from
the rack. The actuator is preferably an electric notor or a |inear
actuator, and the operating body 64 can be noved in 10 relation to the base
63 by a helical shaft or other conventional technique. The article storage

rack 1 wl desggLi i &y FI 2, e i si.0r ageqr ack
1is prov%%égﬁ%&ffna ?F%%Eg?“@fzﬁggﬁﬂgs 2% a%%?clgkg}aﬂiéiié@aéidevggg
capabl e of r¢ip%a digl Pror icAGARELING, BPRRF d,SZandr o dedehas Ay tIEFShoFP a

contai ner S-betveenniherafti sl e tykor@9eratitd spbayansh t hethoadispepaned 50
in the retracted position. In other words, the article storqge rack 1 is

provi ded with 2e i 3 oPYstBrageerack OBorrti Gis LA HaTAT dte” dispiet at©20 a
di sLantsﬁ sOrdtatg f henbneempy A Oiuﬁﬁobﬁjéi:testﬁi @rps@ratmﬁreoﬂ?:aneoxfrﬁm@ ng
each other, and the stocker crane 4 that ves hori zont al ong t he

wi dth diredt§ oﬂOS 1Pfe HoHCHET ngpFBWF@a GttncanC Ehe 205 1ot %?B%%% TP 9ck
portions |deiNo: tdet aifloed destngptitan dbckhegstmekierr crodneadaw |flrope t2& :
given, but_a guid ost 1 S_pravided t el_cargi . 1 avel s_on a
rail alondIFHg'mﬁg?ﬁad??eg??8ﬁ 5f5tﬁégf§5%é?¥aﬁi ae#§?%§6évp@%t%% %g}la
recei vi ng ldircont ahnenabors gmdoviltedobetrakéngt bedar 1441 east Heageyad t50| a
or thgg O%déjlfhgcid%@”e&o 50 and ahs el eyat of p'é‘tfr%[ﬂ?él sugh, Epat , povesn 3P
vertically along the guide post. The elevator platformmy be configured
to nove veraiedllicna bngeenel guede post by being driven via a wire or

helical shaft by,&an el 861&i6torREOT rRERVI Opd1t Onbhe beravekceanehage. A
jOlnted robot arm or another_conventional technique may also b u&ilized
35 instead of <tithSEMEY klBevite: The PrRGrafftycof o719 ?%esﬁﬁ¥§be unt®s la
is providegdowided t he t3f oragetbakkrpoctanas 4 Aaso that aatptleal ttynoferows
eXtenq%ng(Jg%fJgéggggéfglo i%ﬁﬁ%ﬂﬁ?’thPzgn éfi?lihﬁwgﬁdnowﬁuj 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
20 a distance so 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 to 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
be 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 conventional technique may also be utilized
35 instead of such a fork device.
The plurality of article storage units la is provided



extending in the transverse direction (horizontal direction) are forned. 5
As shown in FIG 5, a main guide rail 40 for guiding and supporting a
novabl e guide rail 46 so as to be able .to nobve in the projection and
retraction novenent direction of the |oading panel 50 is provided to the
article storage rack 1, and the | oading panel 50 is guided and supported
by the 10 novable guide rail 46 so as to be able to nove in the projection
and retraction novenent direction. The novable guide rail 46 corresponds

to the novable, guide,,g0d-LRe TRIAR; QW de rad | 40: car pespands vt ¢ heswmi n
guide. An article discharge and intake part Ib for carrying, K 15 out and

bri ngi ng igxtadidi%®sin st oVeHEECES FRECEELPBI 216} é‘r&délﬁagélgyl,o%n?“f%e
article disghatgeand, i thakerpaslekbe bsrbetned ihdhe secandideselidmom
the top in the storage rack portions 1A on the side on which the path of

the vehi @% F3<"5sitioned, and is formed in the portion that 20
corresponds t o Adhesthywn athi cFEs St By age bt sghadar randed4 0 n £otrheywii dlitriy

direction of, the rack. The articl.e storage rack i_s covered, hy 1]
- 2318

part, th@ﬁﬁn%*?ﬁ?%ﬁl?%eamﬁpwa%&% %%%ﬁgc%?}gsé n&?t%ﬁtég g?tﬁ%(a ©
di schar ge rang: iint akiee parvjkbtisnopen) wedrddiel conhavesens idg rezs icar rifed
out_and brguoht. i 1hrough the ppeping; gThecar thel e discharge.and inake
part Ib in e arti storage ra w [l "next be descri bed. e sl de on
whi ch the 1vem@l ehg loagdsiot il | POt he faudmecarrndagkraPFéeti & dihe t he
rack ywl! R diaferpadqto Asithe d ogwargdsside, pandaphe 3Q, sideeoni mhiwgte t he
stocker crane 4 is positioned will be referred to as the rearward side. As
shown in BrGIestion t#edametaaetdidcharyeantl iHrae+ Part B e l?
article stpriage 18cK 4d6 @rBdspguiidecdrane B6vabsepuuidded saer ass: angiai r of
support pillars 35 a%ran%Fd in 35 the W%g%h direction of the rack, and a
movabl e g@dES raned 487 S TRETREIS Yui ¥hd sSUppdrted so as to be able
to nove 10 inanheattdoleand sctarrgh renti dmtefkd hparackl t ierpragectirgn
and r?gra%kkpnaHBV%%¥Hgfgée%}£Ogrggcﬁgg Lﬂ9m§¥%dﬁﬂgé ?Q) 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 a wall part,
the portion of the wall part that corresponds to the article
discharge and intake part 1b is open, and the container 5 is

25 carried out and brought in through the opening.

The article discharge and intake part 1lb in the article
storage rack 1 will next be described. The side on which the
vehicle 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 1is 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 in

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

10



inrelation to the main guide frame 36. An article loading frame 7 is
directly guided and suspended so as to be able to 5 nove in the front and
rear direction of the rack in relation to the novable guide frame 37; and
a storage operated body 55 directly operated by the projection and
retraction operating neans Si, a storage |ink nechanism 38 for operating
the storage operated body 55 in conjunction with 10 the article |oading
frame 7, and a storage |ocking nmeans RL for |ocking the article |oading

frame 7 in 4 h@m% ekf@ﬁ£egndp9%'atf %@é@cﬂﬁp%ﬁeféhe%a%ﬁwmﬂen gitdfecdiand 9,

the main guide franme IS provided wth a %gl 39 that is
di sposed aﬁﬁ%s§e¥ﬁ@Ct1€npﬁpﬂameQﬁuﬁﬁﬁ?c%ﬂ@maP§ G%r%% 6éﬂg|ﬁ%ﬂ%§\ﬁQﬁh

direction jof tdeatack @5 the tepPfgihe arthgbesdischargetardd nlcaei@mq)art
| b, a pair_of left, an ght mai n ggglde rails 4 ose froné} parts are

linked t o i uppot tEF By thed Bt NG RPEPCEES% ST Ji &

menber 54é nfcdre Illmkumg fh@nﬁﬁam@areeﬁddmaét:sloh olte trm?l rraafk |ief treamlt:mrght

mai n gui I ls 40 eac a pair eft an ri

gui de restecr‘? cﬁl%gm%ﬁ%g% gﬂf’} &%I% ?Zfl 35 % hae n%nt r%Qhe rmva%l e

gui de framé:3@1re¢ﬁmyfr@p¢ramddrehy dthectpmwje@tlDMe reack tretaraetiemange.
The main gfideJald s A are 25 provi dad,algd hey sage angbg% as the | oading

surface of dlng pane he pai r~ of At main gul de
rails 40 arerdftomedtke ph@traglee cm@rs&t%cécbpdml%shJarpeC@m@@@ﬁl@@ Vi e d

from ghe fﬂr@ﬂtam:{@aiogamgt epanis 72 hoiseshoes shape1bhat n30 repens fo the
inside, are provided in a rear-tilting orientation_so that the back ends

are posit ifoedlPEWERTt HlP ?ﬁélﬁﬁﬁntl%ﬁﬁ$§miaﬁaa§ﬁé Confi gbiP8d - IRF A ded
and suppgydadiidh &t Pewiiddat the novabl e guide frame 37 is urged to

the rear by the weight of the novable gu rane. 35 37. The alr Ie t
and right main“gui YW est?i Etfrg %ﬁfﬂﬁgn%er§ 2@%%?e§&ﬁd%rg§ﬁﬁ

mai N gui dedRSitddd tuirtth dﬂﬁﬁﬁﬁgéZmémbefeBBathaﬁn1Ehdhsp®§adﬂaﬂtaﬂujthe

SuppOﬁgedﬁg1§iof 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 to and supported by the bridge

member 39, a 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 guide frame

35 37.

The pair of left and right main guide restricting

11



state of projecting towards the inside at the lower end of the rear part
of the main guide rails 40, and that restricts 5 the novenent of the
novabl e guide frame 37 further to the rear than the set novenent range in
relation to the main guide frame 36; and a main guide restricting nenber
42 for projection that is linked and supported in a state of projecting
towards the inside at the | ower end of the front 10 part of the main guide
rails 40, and that restricts the novenent of the novable guide frame 37

further f h e r i ti et id
Q-4 ha agguie}g&} MOVEPERL T 3RYE !ageragiﬁ 'r(];%'ldteo A iy g de

frame 36. e novabl e rame 37 1s provided with a plate- 15 shaped
novabl e guiieogy af @ 42r &oFdiactoon etkatandsr ilgrikedoia®l eLgEPdaRte *Guited

nenber s 4%‘0@'@igfdp§:?ageﬁzlﬂn§n¢om&§ iRet beswadt hiidi fiest L eneof cthlde sack

in the rear part of e novabl e i de plate pair. of |eft

u . .44, nd. r.i ght
movabl e Ui TRAY &3S 48 pt Y| laégnsauaglet Saﬁispcz)@i’t g &5t v@éeesricﬁlhcet§0
pald r of hIt efte aIETdVéI.hQﬂ{:_ BV atth € @\uivg@m@ﬁb Qi ctedf membersy 4burahepaito ofhd ef t
and rig novabl e gui di ng contacte ers 47. far ki_ng .con t with the
mai n guidé“?ﬁ%tFpégiﬁgmheﬁﬁgrgmqﬁﬂe%idranﬁsiHjbfrﬁég?lgﬁdTg?gkﬁgnﬁﬁglFe
gU|daPce|guxﬁdiﬂtim@ ferbenrs] 48 felnr gstidectiawt 1 het imyemenbeof 42hef @5
article | oadi.ng franme t.0 set . e Lpnsth nd;rea I ti of
the frame? égﬁﬁﬁgbléﬁﬁﬂidﬁﬁb %é%%%%AGBQPe gP%%??E%?Iylﬁui edggiﬁg of
suppor t ed oy tewe imaj nt @A o@s r Ahkes 1461dei &t Hdhemlabee goPdefpltdre Wrnd

the pgpr ofdief beand,e right, mpyaske auidangs, gulged diberssd: cand gie
provi ded 350 in"a position slrghtly I ower than the |oading panel 50. The

| eft and miayemardyabf etgai maﬁégl@uigdﬁeidieneﬁﬁﬂ% 45 far&begcf CoRFSs ¥t a

pair of fropt and rnesenmgHidedineheels rddacapf eonfdigurgeiho gidlde wWitdme
respect to the main guide rails 40. The pair of front and rear guided

wheel s 45&*%5 35 arranged along the |ongitudinal direction of the novable
gui ding rails 4fhe angvibeemnaklie guide frjanes 3prioyigwiddediti2aamlate-

SUPPORLd 90 LhAt N (Saren, ParL LB MBI D9l ;AP 3 Sione
movable guidance guided members 45 provided to both end
parts in the width direction 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

25 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 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 along the longitudinal direction of the movable

guiding rails 46, and the movable guide frame 37 is guided

12



than the front end part. The left and right novabl e gui di ng contacted
menbers 47 5 are each configured to correspond to main guide restricting
menbers 42 for retraction or projection that are |linked and supported in a
state of projecting dowmmward at the rear part in between the novable
guiding rails 46 and the novabl e guidance gui ded nenbers 45 of the novable
guide plate 44. 10 The left and right novabl e gui dance restricting nenbers
48 are conposed of a novabl e gui dance restricting nenber 48 for retraction

that is |inked, 9$ﬁ0§988°%%edtﬁ&%atﬁ%aﬁﬁﬂﬁi s o' I ng- upwer ¢h4iq, thei sear

part in between e nova guirding rai the novabl e gui dance
gui ded nenb@ﬁ@a45615£bfp@ﬁbth®W%@léngdidéeﬁratélﬁﬁnga@§Hﬁﬂﬂaﬁ%ﬁﬁr%?ﬁ%rthe

movenent ofy, thearticle | 0agdipg-frame 7 further to the rear than the set
novenent range In relation to the novable guide franme 37; nd nov %%
SUpport ed

gui dance restri®t® ngchendef 289R6r MOFRGEC oM T HalCATE AT

in a skateyaf QQCH@r@bﬁcftlg@qe@pw ddordheofdond panh iguiet V\e@mrmrtnmabl e’
guiding rails 46 and the novabl e ,gui dance U|ded nen?ers 45 oﬁlgg§dg9gable
gui de pl atHEIHNH t hAE FESEATES Y Rb %ﬁ%ﬁfogf A& & c1'd ng

frame 7 fuigiesrfed watdat baatet be pebjroremgnidovanged ratr eilet i o¥r1 0pdhe

novabl e gui de 5 fra 7. Th tlcle Ioad n fra 7 Vi h
the plate- “%h&ﬁgaeFSagfﬁa gAnET @% 59 |%ggand gﬁpE%% |Eégalg§g%¥%%ner

5, a pair gﬁld&ﬁdeegmhde@hnembaﬂsn@Sg@deuenBﬂb@bée suigeopidéd #4-both end
parts pn the wih directhan obnthecddshack iutie reafe Paid10f Abgobeading

panel 50, and a pair right I ng contacted nenbers 52 that
correspon&St@ﬂ%heomﬁvabﬂeqﬁu&kﬂ@%@¢é%tgpéﬁﬁﬁgenéﬁﬁéﬁéqﬁ}nqﬂﬂ?WQﬁ¥ 4hd

right |oadifg ggtggetqsﬁbeaﬁéllgrql%%@ &m@%gogftea limear dyaaek, oand
are configured to slide in_ 35 relation to the ﬁ%%?@ U|d§#% rails 46

formed by RYGERAFTINMUI HBYATE3 ThetPBadidiy gifded e &ALRER T Pked
and suppoyifdidd Bafgar4bi ldhed tofd endedhDa puitehati gmilded heembers 45

15 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 is linked 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 correspond
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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| oadi ng panel 50, and are configured to be guided and supported in a
rear-tilted orientation in which the rear end 5 parts are positioned | ower
than the front end parts at the novable guide frane 37 while the | oading
surface of the |[|oading panel 50 is held in a horizontal orientation. The
left and right |oading contacted nenbers 52 are each |inked and supported
in a state of projecting outward 10 to the sides of the | oading panel 50,
and are configured to come in contact with the novabl e guidance restricting

menbers 48 for fﬁér%a{o&mfrt [IRet iche sgadiog panel 50;heegutzgut in

a U shape at the rear so that a space is orne for railsing
and 15 | cWigrRdg-ed dhe ar' ofRadefildé& et @?\l%m}‘éa’f's%%kérn ckahet#onaf@® atiet al

of three arddfd@; pPosiddionigy menRer 623 averfighred ato the fEeDEeaNdz QA
both sides in the width direction of the rack in the cut-out part of the

| oadi ng partBtPHO-q ntiot hef S 2hof dstefhPed eahgadPrg ipartts Bb Hie ¥R et i n
the | oger paltswréa@ep@fsmh@n@@ntladm bhsn aset FLOMt espongatr@st ke @éicle

t t h t | oaded and d
Phat t he SRTRTE pobiFont B Rembr S7:88 afBe| MR TH CHE SidagPho. MaTts
5b, mherempadmmg(pmn&mrﬁﬁ fb|mehﬁey@naeﬂofrm@mb&toutmgnnhsabhgned in the
20 wdtn diyectin geethesfaon: Ao 1836 ML Clion: 0ot Aok, bp relat) on

to the | oadi ng pahe PRserti on”and v or k
device 4&dah thenls@@claed cma:rmomteda for raedsﬂmtteweeﬁ m@jmmm% oyl aied

plate 44 of, the moyabl eoSU‘t‘ﬂ% hrans ' OQ%”%reP’% Q%ux@i of ot he

article loading frame 7. The storage © erat ody 55 1I's supported so as to
be able Fﬁm§w|ﬂf5ﬂﬁﬂﬂt%CWerWFEhl &kes PPV@@l@heqyﬁ@ﬁﬂ?ﬁnﬂﬁﬁﬁtr%ﬁﬁ%%%t is

provi ded aEndss-d hes F@iﬂ 1t SUPPOS &f'é@éﬁe@’@lonand is supported so as to
be able to nove . to adkacent 35 g05|t|on n which the distal end is

further forwardha O‘i‘ N9y eficdal °GxitS PFUT aflta dpated pdLFRF oR G iR ch
the di stalreald wnet i shéidhesot ahkbhe o egaddanst hermest ifeal axissi iyl ddd ough

smﬁng&gg %%%%%fﬂgaa’réﬂé”¥09% 3ev1ceTQ§ %%OE%@GS% &%&e%rane 4, and a
total of three article positioning 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. In 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 is
loaded and supported so that the article positioning members
53 are locked in the engaging parts ©5b, whereby the
container 5 1s 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 1is 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 1is 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 Pl, and a spaced position in which the distal
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body 55 is provided so as to be positioned further upward than the
container 5 | oaded and supported on the loading 5 panel 50. A groove 5ba
that extends toward the vertical axis P1 along a direction that intersects
with the front and rear direction of the rack is provided to the storage
operated body 55 in a state of positioning in an adjacent position. 10 The
groove 55a is forned in an el bow shape in which the end part of the front
end is opened forward. The storage operated body 55 and the | oadi ng panel

50 are coupl eds and-4 i nked,t pget her by hansteage Adinlding x e chani sm,dd, t hat
extends in the vertical direction, so that 15 the |oading panel 50 is

placed||1%WRPQ%RQa%?%Htp&QQ|YﬁFt%ﬁ%% ﬁﬁéssﬁ@fageT%%e§§Pé§%%xﬁP?ﬁ?§%g|n
t he adj acefdy pesi tllsakr})r@xﬂ%jé@esboaég Ngopakel %Qldtﬁ%rgé@ﬁ@@rltﬂetrhejpwar%
proj ection_ position when the stor oper at ed bo is in space
ool 1 on_ B5RI tHBuGH Gt Sriows | ROTHE A ngSsDar e Gt | §iPde- STt 6r s
for coﬁingxhﬂamdﬂlact with the operating body 64 and guiding the |ocking

roller 65 in t r| rati ositio rovi bot h si des
of the path in H%Bg %8|ﬁgpqioﬁxg%n?§ %ng%% f%“ghgeggéggge i ¥t
mechani sma3®rig @r@Mu@adﬂmmrmbmt operatsedts nkise fthe sivogi ngnabowat he

Cvertical & ldm obnted af,fpshion,wiiulhe st anageseRctaked bady. 5pi

coupling 11 |ch one end I's prvotally connec ed t
di st al endmpﬁe/rt%fltlh@ opert edf| p@ts15eonan@0 fropakhi ARIBGeNGr IR Fghaiy

about 1@ vaid calod Ss42, 1 Enrubineh ihhe Ptdesoengh past 1 af yhhencaurl idig i nk
57 is pivotally connected to the distal end part, and the proxi mal end

part s F3%d Ao Hive e %ﬂﬁikﬁqu?ﬁe%1ﬁQkW%%%ped menber 58; and a
bottom | ink 61THe Wiskaddeopeexicerl @l past ahg fireedl S5diggt Benlkeaweso end

part, of he o shaper Tenber o, and g fller fory o0l folatably o

link 57, ardhshd stro@d ithat SOx<aerdproni ded varaibeghelr rpesiitingn scarhathe

Contaigert%e loading panel 50 1s placed in the retracted position
when the storage operated body 55 1s in the adjacent
position, and the 1loading panel 50 is placed 1in the
projection position when the storage operated body 55 is in
the spaced position.

20 Although not shown in the drawings, a pailr 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 1link mechanism 38 1is provided with an
operated link 56 for swinging about the vertical axis Pl in
integral fashion with 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 swinging about a vertical axis P2, in which
the other end part of the coupling 1link 57 1s pivotally
connected to the distal end part, and the proximal end part
is fixed to the upper end part of a rod-shaped member 58;
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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that is | oaded and supported on the | oading panel 50, and the bottomlink
61 is provided in a |lower position than the 5 |oading support body 7. The
roller body 60 is engaged with a roller engaging nenber 54 supportably
connected to the |l ower surface of the |oading panel 50, and the | oading
panel 50 also noves in the front and rear direction of the rack in
conjunction with the 10 novenent of the roller body 60 in the front and
rear direction of the rack. In the roller engagi ng nenber 54, an slot for

engagi ng T%QEdﬁ@ﬂéye&xﬁbh@056s fRemed,59:88 1 9nkesel ongat edd ndde i dth
direction of the rack, and the roller engaging nenber 15 54 is confi gured

to al | ow e 367 | BEONSEEI60 T 02 nov@ ST t ReS1if o h tdefecti®nCORtRRBSFack in
rel ation togthei § ohbaledengagi nggsma@a h ’éﬁesh@\é{@ﬂn@ Fbdneb, BDhe StDrage

| ocki ng means Rl is rOVI dwth a sw glng i.n, whi rear
end 20 p |§P§ﬁﬂﬁ1 gﬁdl§uﬁﬁﬁ djhs t O%%raBPElFéogvn q: a
hor|zoﬁtauoaﬂzmgP&mp@mheS&ﬁyﬁ¢rmg panel integrally provided to the

swi ngi ng nenber..67 th t act mnth a d 1 tricts.the sto

opergteg body 5 fr%%fi Fﬁﬁh? g the Adf dcent ¥ §|t|on0%&efhéﬂ§{§§§§?

posi tion; m%&b&mdfhﬂr@&@gsrﬂgblplbenné@tpdovxﬁeduioiQMQISﬂumgang wEntidre 67

50 as to he e Lo atae. Jhe siorageql agkhngeTeans MRLol soeantiguned to
nalockK s I C h

be smntche bet ate’in restricting pane
advances ifmpatt kedhadr ofditrcsior age thperackdiBogpnsBnciid®na Mléék the ease

statejpn whkehehhe 3¢ r %ﬁ%“ %mgrpaﬂslj 68cwi t hdr avse fromdhe nad h ofait he
storage operated bojy follomﬁng description is of the novenent of

the novabiléegtige Praﬁ@GSTafﬂhe article loading franme 7, the storage
| ocki ng means R, drhe ﬁm@geehgaglﬁgcmmb%m 38, ad 350t heost @rageying

oper ated body 55 when t adi n anel, 50 t to th t
SOl 13- B L g R B Rt RO M R S o R A

storage | adkithg direansidil ¢85 tbé shCWnIamdfmhdrﬂmlhgs.engaglng 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 R1 is

provided with a swinging member 67 in which the rear end

20 part is connected and supported so as to be able to swing
about a horizontal axis P3; a restricting panel 638
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 67
so 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 into the path of the storage
operated body 55, and a lock release state 1in which the

30 restricting panel 68 withdraws from the path of the storage
operated body b55.

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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When the | oading panel 50 is projected fromthe retracted position to the
projection position, the 5 projection operation of the projection and
retraction operating nmeans Sl provided to the vehicle 3 is perfornmed in a
state in which the vehicle 3 is stopped in the article transfer |ocation
with respect to the article storage rack 1. 10 At the start of the
projection operation of the projection and retraction operating neans S,
the releasing roller 69 is pushed upward by the protrudi ng operating body

64, and the.swRELAY JIThero 67 SWHIS rdReaka: Wher etk t Reorsiger ageckoski ng
neans RL is then switched to the | ock 15 rel ease state in which the
restricti MePaherl 685i 3ohi thefAw FRBnTFAELBEFN of the storage operated
body 55. As showmehn F£hES. 1d8dthgoughnt2, tdve lieckipwpyaidet 665roms ehgaged

in the groove 55a of the storage operated body.55 .by the projection
oper ati on %ﬁt¥%%t%$ojé%?§%ﬁf3ﬂuj &t r action ?6%8ﬁ8FéP¥ng H%gﬁgh [t hE"Si de
surfacé i nstaeedheogr oopersbaoni s athentipeishedpjandivhe strot ageebpachted

body 55 is_switched from the_ad] t .positi t.0..t he, sp pthon.in
Phe countaiot ST neh AT RLrpBAvEEET £ROT R Wita® VTR Ol
oper at ed bodgts5ei sint hubiopertdteedvehomle2s t he asdjcar®® positthconarbithe

spaced posi {100 tefitre! pekpise dig egld on ascykewad iqya phage,
t he opera?%%hﬁ?%ip gg?agggﬂtgéj¥}nﬁgéé%égngx{he(%otfonflink 6162150 each
swing couhter-clockwi se, and the roller body 60 noves forward, whereby

the | qading pangl 5Phgovessfromykhechet r aatedct3QPoddd M tehther  the
projection position. During novenment of the,loadlng panel 50 frog]the
ret ract ed ol ¢ bR 02PHe THEERESECEN PHTAT T FRRTP oadi nd " Yuf Tet® ehBer s

51 of the astist ecboadi pasheamuptidid sby skhde prom rivkie ngovadd e guigli bgdyai | s

46 of the vabl ide frane 35 37, and_the article |oading.fra 7 ves
forward wi ?Qgpgctche t 37+ REL BV AR Gui 88 P amd S379P R hm%rl]lelrﬁ3 I C;{dqgl
17 when thec@ardgel eddading rfasarme RInpves toenhesfidonheendtin thhe setk

nnvenqgt rfgﬁg%ggtgkéggpfgtwﬁ?cﬂh%hgn%%gk%i%%E%% panel 68 is withdrawn
from the path of the storage operated body 55.

As shown in FIGS. 10 through 12, the locking roller 65
is engaged in the groove 55a of the storage operated body 55
by the projection operation of the projection and retraction

20 operating means S1, the side surface inside the groove 055a
is then pushed, and the storage operated body 55 is switched
from the adjacent position to the spaced position in the
counter—-clockwise direction 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 operated link
56, the top link 59, 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 loading
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 loading frame 7 moves forward with

respect to the movable guide frame 37. As shown in FIG. 11,

17



frame 37, the novabl e guidance restricting nenbers 48 for projection nmake
contact with the | oading contacted nenbers 5 52. The article |oading frane
7 and the novable guide frane 37 then integrally nove forward in a state
in which the novable guide franme 37 is pushed by the article |oading

frame 7, whereby the guided wheels 45a of the novable guide franme 37 rol
on the main guide rails 40 of the nmain guide 10 frame 36, the novabl e guide
frame 37 noves forward with respect to the main guide frame 36, and the

| oadi ng pangl, 50he M¥ESc10 1BERNG ectdph POsbiLan tAstishoriohd BhG 2.
When the | oading panel 50 is retracted fromthe projection ggiltlonéo t he

retract ed {56si EFbn "YU FePPEct b opEEREICSNn TS Pt oPRBEPT R 13- CC

proj ecti orF rank r 8| acicomOperdt i RE iRans SkekBribt chgt heryeajsectiBorfor

operation is pperfornmed in the ”a””er‘q§$ﬁé'b d above. Thgﬁg%gra e _qQperated
[ |

body 55 | & Coma gured e t FAPTERE T ocki hGer ol eH b &7 el

Separ at es
fromthe @raovehsbartd®laf tleradieingf parhd ed ndmchbemspabéd posidsa drrapfe t he

| ocking raller, 65 taq.t j.acent positi by. the r ti.an at, of
t he proj egt7i oir’lhgnd FetT ercai%‘ld'ﬂaﬂ %B&F at ?ér)l%w%‘g%nsm Slg, S:ésa{%ioﬁ% |Vﬁgl€§lésse%
through 1movalichegehdeofftdres 36t r dot i wasloper & ohhef ahelpie) ectddmand
retraCtlogr%§eOQ%rQMk9&5 apge Sty HRY $HYAGE 40ckh PO ABARS vBL1IS quide
configured so that the retracting operating body 64 is wthdrawn Trom
under thefre€asihgrebl| er 69e amdin heuide ngiiRr§ Méniseh B7e siifRgs ovitfnar d

due t oot he \waightsof difte mewWaRgienggieAber s H7me Wher ehyvEBe fesha+at iviigpanel
68 30 advances into the path of the storage operated bgdy 55, and tg&
storage | 6ERPRGtmEan IR T s dE T3¢ het oeRsFAfe 102Gk B3t othge
oper at ed by s5%d $heperatied taloeckuSe: ias viawethdvwn arplEr®e. frdm t he spaced
position to th

post {190, {0, U casl acent poslion. Lheyobegt od 110k 8, cthe dop, ) i =
noves t owarrds etchid omear postiedt ehy the | oaidé ng pamedctsdd 1 amveisorf r omithee
projef§iOQeQ9%EEE%% t8pEQStESEraEEeqpeP98£ﬁé8n'in the projection and
retraction operating means S1 1in 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
S1, as shown in FIGS. 10 through 12. At the end of the
retraction operation of the projection and retraction
25 operating means S1, the storage locking means Rl 1is
configured so that the retracting operating body 64 1is
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 R1 is switched to the lock state.
When the storage operated body 55 is operated clockwise
as viewed 1in a plane from the spaced position to the
adjacent position, the operated link 56, the top 1link 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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During novenent of the |oading panel 50 fromthe projection position to
the retracted position, the loading 5 guided nenbers 51 of the article

| oading frane 7 first slide on the novable guiding rails 46 of the novable
guide frame 37, and the article loading frame 7 noves towards the rear
with respect to the novable guide frane 37. Wen the article |oading frane
7 noves to the rear end in the set novenent 10 range with respect to the
novabl e gui de frame 37, the novable guidance restricting nenbers 48 for

retracti omapke eeohactciyd t hptheckeadhng wontacded penbens S2-cdhgcaesicle
| oadi ng frane, 7 and t he rmvabFe guide frame 37 then integrally nove toward

the rear i?P3st3*e in which the 15 novable guide frame 37 is pushed by the
article |oadi ngbutiage ovaherebyof herigeli dedawhegl spddbal of 50 her pomabt ge

guide frame 37 roll on the main gujde rails 40 of the, nmain_guide frame
36, the mOVA € GUTeCPPAREOE7 TRovbact URrd G rBAF L Chrbh Febpekta ™ he
mai n gli desdrded BE&npbans Hheofoatkengr2@ciandloas mpvesnteo 1 hiel ret r att e

posi tion, N, FLG _.10. Th di,ng rack il | xt_ he, de | bed.
In the de%ir?%%y\@r?&gp%ee squaléaolonrg ?g%tﬁg ve itclllé %ﬁokgbggsigtuﬁéjneed?ﬁ%ﬁﬁgt he
front and ¥karadir étei airtgfcchel padkngi lfrabve refreeovesl 26waodas thwe fexmar d

side, and s, opposite sbdgn b, D8 o ref egLed ag;t he;fearmar d; si ge; o As
shown in FIlG 5 a fclgxed-frama r%u e76&‘%or guf%@%g _and supporting t ee
support parf&idigy i AreRe pr o]eees ofiCartde re¢rBCcEREN i r Ekei 68 tofMe HRNSDpor t

panel 181 ixsadyeovivded S633a% t @ COERESPRBYabI et h?u;@&éi Ckeamborage pgsition
of the support. panel 81, and the support panel 81 is guided and supported
by the fi Xe TV meINEF?I78 $65481C61HE ARG PF of BEL T&AT A At F R t he

proj ecti orcaarhdtetwaeh i Ohe Mwerent dhifesttan. médbérbokdi ng Torerat ik body
52, a hol TG Ttk TP mchar S 74RF or MESABHng SHE ol oper atde body
73 with tingeguppdnt pamel B8dyamhd téehokdang drock neamise RArf owhich the
15 movable guide frame 37 1is 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 referred

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 so

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 S$S2, a holding link
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| ocki ng the support panel 81 in the retracted position are provided so as
to correspond to the article storage position 5 of the support panel 81.
The hol di ng operated body 73 and the holding |ock means R2 have the sane
configurations as the storage operated body 55 and the storage | ocking
means R1, respectively, and therefore will not be described. As shown in
FIGS. 6 and 7, a fixed frame 71 provided 10 with a pair of |left and right
fixed-frame rails 76 is provided so as to correspond to the article

storage pagddnon s®f 78hessURRAS 1ﬁ@nedh@1hotaenbeebeeeeeal WA f |7<33dwiflftme
rails 76 are sus ended frontthg ceiling anqiconnectﬁéito each ot a
connect i ng- HentF&PPUd &P&SHr obitded®dt the Mmg&neheR pp% end
of the contaieig 5tsepmr;iped:t-bypartéte BMpnerttrp@nebtaict%e degfitt iand #ight
fixed- frant%gégéed 'ﬂ? are_each grov § tﬁlrean[:tllteq:orlentatht_h in
which t hé T LA Ends°are positionsdof WEP {hh e Front - Gt Rag Thre
gui dedSancdSupper segpiorta Aratle 8h. whilbk Suppbintg acpe 28t bddbesly78 ¥ oand

gui di ng and, SUPBORT LAY AL, UhIEds! QA fbhe ¢ e eaéat?é( B8 £48h00E s0h ot e
support arm bodi es e support “arm i €5 7 0 as'to
correspon&hﬁcﬁtheaGEtmﬂa;%ﬁ%ﬁdgeﬁpo@ﬁt@@@(ﬁh¢het9npgerﬂqmﬁﬂﬂgEﬁ@&ﬂﬁe a

shape thatgextiendse 4o $&e, [ rond and-d £« /001 af86: PHOVELEd 2885 @

left-right pair that is connected by a connecting nenber. A pair of |eft
and right hol diffy §uPded erbkrs: 86 angl pf ovded Hes t hsaRear lparie ied he

pair ab |efittrand rpaht §Eppp§ftakﬁkDOQh@%t78flﬁe@—EB@méupegﬂlspam6| 84 for
| oading and supportin the cont ai ner rovided to the | ower art 30
of the supgdértt Fodtes 98co?ﬁ%SP%?g ﬁﬁd ngﬁﬁ RS RA TS 7 ar e
each forred byeamsumppert paehelhatl ext emds akong de fignt ahidced-€frame

di recti on _of. the ack and. su r he hol di n i ded nbers 8 a nmddle
part that extendgédéﬁﬁiaraspggﬁﬁghe]§§nfgbﬁt gﬁgfh?gtﬁgl pﬁansgng dﬁﬂ a

| ower par@&ﬂﬂﬂothﬁenbs af oravaretfirom heebbowernendr0pdoplidedl iatty tofe
gg'r es1ss %gnﬁ@:gke%t HOR VLS 1fpdfCen 008! Y RRhe ARG IOR b I Mgl €
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 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
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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in the pair of left and right support armbodies 78 to reduce the weight
of the support arm bodies 78. 5 The support panel 81 is provided across a
pair of connecting nenbers for connecting the |lower parts of the left and
right support armbodies 78 to each other, and three article positioning
menbers 53 having the sane triangular shape as the | oading panel 50 are
provided to the 10 support panel 81. The left and right hol di ng gui ded
menbers 80 are each conposed of a pair of front and rear guided rollers,

are configurednt @1reldl Wit horesperdst a 4 heokhked-§f anB S s/64n apdeare
the fixed frane 71 .in.a 15 rear-tilted orientation

gui ded and, supported by ,
in which t fﬁ%ﬂé dr-E€ChasNt iGhe™f ofler HirarP 3 He® 1 Bt 1ENEE PATOF her
words, theinl ehe apdiri ght helfdi ngn@uirdeththesheprsr80 are each gui ded asd

supported by.the fixed frame 71 so that the re ui de rollers are
posi ti oned TOWe? tHan T HE" r%%tt%%i%%%p?B I%F@aéagé9§nq%hen t he | oadi ng
surfacé of the Buppeupgeariel p8heils S8horizompmdtidet i entrecs The hebdi ngfl i nk

mechani sm ' I OVi it.h i rst i,k th SW a he s

verti cal aczof}?sde;%tplt‘ﬁ% ﬁ%ﬁgyﬁé g%%r actsoenci1 Abéoeal{}] %3?%5 \é\%%g%ﬂ Itgll%n tslI ng\%h?@ﬁe one
end part il pihdotal ¥yt compestrdd aomt Heodli &t al7 8entlo parachof otherdi rand
link; a thiygdinkfor;sw pgkngiaRoul tReMIAd cabsaxp§,0hy t hg oroxdpal
end at which the other end of the second link _is pivotally connected to
the mi ddl &P@uEd hafurih Hhakloandse pragilmill éf¢ iy Pitdachlty the
conneg¢ped Sipddie: tduda lgink, 30 and in which a pivot support 86a pivotally

ted to t d t of the support, armbodies 78 is provided to
Che distal end st ok BEee MBS O | o R SR G T Srok Raniem 20 when

the hol di mprgpereat edf bedypd3ri o foperahed anlintebrclgckidseroddeas, viewed in
2nd the t T I adh bt i Ho EOURFSE - Srochi Saognd SIS Gt sUbport
86a noves anfor aae d,gwitterebygntheswmpporad payel ti8d ifSxwmvefrémemithein a
15 rear-tilted orientation in which the rear ends 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 is
horizontally oriented.

The holding link mechanism 74 is provided with a 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 1is operated counter-clockwise

35 as viewed in a plane from the adjacent position to the
spaced position, the first 1link and the third 1link each
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article holding position to the article receiving position. Wen the
hol di ng operated body 73 is operated clockwise as 5 viewed in a plane from
t he spaced position to the adjacent position, the first link and the third
link each swng clockw se, and the pivot support 86a noves toward the
rear, whereby the support panel 81 is noved fromthe article receiving
position to the article holding position. 10 [ G her Enbodinents] (1) A
configuration is adopted in the enbodi nent described above in which the

fixed-framim | $o(@tar-c10481diinG andnguppret igig die S%E@I@Qltt 9639|m<8\3e$n
the proje tloncfnd retr t|o movenent dlrectlo%éof t he suppor.t anel

81 are pr n ¥EFERN oﬁ?€§ﬁﬁﬁd|QSQQ}t %ﬁtﬁEwg OFHPWQ

posi ti on, ehhﬂxﬂupp@@ldpa@ebo81tu5ngumdeﬂn@ndrtﬁupao&ke@1b¢ddupdsi@xbﬁrane
rails 76 as 1o b bl.e to tract in_t prqj e t|on and
ot ract i ot PSR ol Bt R e ot 800 ot heS 1 PhBan PR b s 50
only afe priewiadkdimsagyildes fbmavehe ap ashrgvp o ni H GS. tQ3thamﬁdDacent

conf i gurawg@m@g al 3¢ be rad @t eﬂl,;ﬁe g;{&h ttﬁﬁa dixed-fEape Lak)s Jv@lriggr

gui di ng and suppor'ting a gui e rai projection and retracti
nmovement dilicsdtiige ofand hehsuppyet pamsiors] &bz @@@esdé@wmda Hhecatsadn 25

COFFeSpO”Q&ﬁﬂrkﬁztﬁ%earéhﬁb8r90| 10@1 Pasi tisan, mb@%dSUEEQﬁI tRanel r8l-is
gui ded and supported by the guide rail 87 so as o be able to project and

retract |ﬁ%ﬂﬁéﬁﬁﬂﬂeﬁﬁﬁ%ﬁ#%ﬂuForRQQVﬁﬁq%ﬁ#?nﬂ@%@%@Qd@?%%?%%% t her eof , and

the finged- fraﬁqoﬂhﬁﬂiiﬁﬂ%dﬂmbﬁmﬂ guide rail 87 are prOV|ded as QU|des 30

As shown in FIGS. 14, a configurati dopted .in th esent
embodi ment in HTRF1oB87 Lid agoﬁﬁﬁa of N eft'Sand %ﬁﬂm§ﬁﬁdlng

gui ded rreml&ercgi&%cdl mxm@ igui ded by tthe: | eﬁﬂxea:ndfn'anght Hd iXled - f’r@nefaszal S
76 are vided to rack _su ortln frane 88 t i rovj ded. 8,39
| ocation t %apgc rré?%%nd%upgog grt % h%FHPng po? |%%1 éfaind a stgF?ng
gui de nenbepjemm;qﬂuwwd sapp@ctednbmowbmemﬂzdnmﬁmﬂlomfufbcdee§dhponi

gui degs byﬁta%lguéﬂe A | p?Zméedm?L‘ﬁe”'a’”tlcE@éE{éﬁt | R TRE the

restricti gt € novenen
article holdlng 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 also 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 direction 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 is 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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of the support armbodies 78 in the front and back direction of the rack
to within a set novenent range is provided to 5 the rack supporting frane
88, and the novenent restriction nenber 90 is conposed of a retraction
novenent restricting menber 90 for restricting the rearward novenent of
the support armbodies 78 in relation to the rack supporting franme 88 to
within the set novenent range, and a projection 10 novenent restricting
menber 90 for restricting the forward novenment of the support arm bodies

78 in rel athPpoto then wegkesupportd ngufiname B8 taeWddiide t hgi setgnovesent
range. The fixed-frane rails 76 correspo(?d to the fixed wtﬂge, and the
rack suppdfRYTHERT akESE81E6PBs FGAPE o° héoﬁnﬁgﬁltélcféng’ui B VFAckt
support. Approipsi abhppopdi birgabbaineko 78 riel ldHig R/ysiemnd isddldi dgresysbem

or the like be de_to each of_ the guide structure for the .npvab]e

Ui ding a1 SCHE P The: ha i CBarae  FEFI DG e TG Lo BARIF T Dr Ehe

| oadi n§ parted 56cef RPppdre inmpy abtanguiBdi, ngarrd@i teed4Govehergui desstiactione
for the nel_ 8 fi-xed- ils 7 gui - ture
for the gulBerai Pas o CTHeoT T Sed it ranbe FatPSo08. moel Tite ot 5 SFFOEt ur o
for the supperar pdel B ofresheiciinde taiel 82arRerdexaaprBenthecfui dee
structure figrod:he 25 ovab| &5 guigdi ng ralils 46, ot ot he,dmin gui de,x 8t 5,40

may be configured as a slidi n% systemin the nmanner of the guide ,
struct ur e ¥6¥& he8 | badin§pandnSEHF RAECHBVAbIFENgE) ditmg & ap ¥R a%t1amnd
the gupde nedvdieditl erbak riBeihgadidibaraneh o r ofebhei goVAgl ergui dhRgatails
46 may be configured_as a 30 rolling sr%\/sgeg\,l n tﬂi manner_ of  the %w drg
struct ure FOFERHE Rbvable GHPBPAG rdifl sP2616F the Al nt QA de? aitPs Yoe

Besi des t haddonfugsat iron framdi h o wheehibotlyei setroabledents thagent er nal
space of rails hheat 1f_aggeed_h rrsrgshgei shaped as viewed.in.the r.on ahglfl é)ack
direction, a 3§t conj;l gur a i On- ma?/ Jb% 25089566158?1’1 &) Itlthﬁeg-i{lypee g%l d% !
structur e amdd vithehracpl spnabtryiof vireele 88l esrabbpoatiedto23 heermécably to
t he upper g%tir(jea% angd hﬁ;ﬂp%@{ surfaces of rod-shaped rails is rolled.
Appropriate modification to a rolling system, a sliding
system, or the 1like may be made to each of the guide
structure for the movable 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
movable guiding rails 46 of the main guide rails 40.
Besides the configuration in which a wheel body 1is
rolled in the internal space of rails that are horseshoe-
shaped as viewed in 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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(2) A configuration is adopted in the enbodi nent described above in which
the main guide rails 40 for guiding 5 and supporting the novabl e gui di ng
rails 46 so as to be able to nove in the projection and retracti on novenent
direction of the | oading panel 50 are provided to the article storage
rack 1, the |oading panel 50 is configured to be guided and supported on
the novable guiding rails 46 so as to be able 10 to nove in the projection
and retraction novenent direction, and the main guide rails 40 and the
novabl e guj&hiti-4 Bl St46 thal en POV dadrascgui-ges. t HOVWeKQEr & GaRdguration
may al so be aqute? in which the main guide rails 40 for guiding and
supporti ng- ¥¢%e M pahet S56°5b%s to be able to nove in 15 the
projection and (®traxtieondigaebt0onof ikhe akepdieny panelthd0 afitodimamtled

to the artjicle storage rack 1,.th adi n anel 50 .i.s j ded and. ..
Suppor t od S THE T foat cen o 468205 e BBRe Fhiak Hove Mfidine

pr oj ecbi ormrahcsumtoracinonthei mecabda, gandiogl yatthe me sguide o did saldle ar e
provi ded ui des, ( J e e i i e, .1 he icle
st orage rggklﬁgvgh%ghgpgiﬁéx%g%i I{g%%goggg%ggg?8§1$?gﬁﬁggﬁir%&éﬁ??%é%
transport et 3k el prévidenansla Sdownfd aweypeed cteathspasd liol endtghragean
air is made o | owdoynuandy 25 Hawerers s t@&g{%gés $hOERTG A Tand he

article holding rack 2, and’the article transpo r 3 may also I sposed
in a si SR [QDt PR | FR8d MEIVedn s paitkd it rrsl Aot fofse hes gewd Gt pe,

or inig nay Glean SPacke HAdIERLEBR eRBOdRALrdeSCHihRhAROVE rddieia ticl e
30 hol ding Lpck onelal 10 JE2ns. P2 (01 LoLectig e0d L oLiaci g e i ng
position iaxeprpovivdertd ad hmiddd i chewkranspar ten f3,guet itdre rarnt ils hod di ng
51 to tho G e FoodlviTiy POSi P ARt Ehe el G0 HSIdi AU o8Pt (D my
al so be provirdedt isg dshd olcadirgppadel 05024t ks ard i lod eahdkditpg mpos tiiron  of
;Qenzgﬁ’gg%ep%'}%'j i Ging Al BLECIEA Cq'PLOE ; SHPREM Lo By, & f ixed f rame
50 are provided to the article storage rack 1, the loading
panel 50 1s 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 described above, the article
storage rack 1, the holding rack 2 (support panel 81), and
the article transporter 3 are provided in a downflow-type
clean space in which clean 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 alsoc be provided so as to correspond to
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provided as the article holding rack operating nmeans S2. (5) In the

enbodi nent descri bed above, the support 5 panel 81 is provided in a

| ocation that faces the | oading panel 50 and is spaced apart fromthe
article storage rack 1 in the projection direction of the |oading panel

50. However, the support panel 81 need not be provided, or another
article storage rack 1 may be also provided in a 10 | ocation that faces the
| oadi ng panel 50 and is spaced apart fromthe article storage rack 1 in

t he projeciicongiierd i Bp1dehqt heslieadnng maned 5@pp6§i b@n%t!e sarbagligrent
descri bed abovg he exa le o F wﬁg %§n1ls ri bed g} t he
system f or*™dr ¥ ?ﬁérli5IW%<lﬁp58PP85Fe 39’ & aﬁrSPSpe]ilﬁayf Te is
obt ai ned @wdyﬂdd&xusrnnenaﬁtﬁcxb|h@l@pn¢kwwwwroparsysm@WMeaﬁy p2.used in

whi ch the travel. wheel s 5 are rQV|d d n.electric tor f
rotational drIV$% e‘rand fre upggr C r% b%nscﬁ ggddrag%%eby FOt at’ éﬁport

driving thr@rterlav&l me@mﬂmerlu5|mgl®©§te¢Ectha¢ nmms toe ébcaiﬁplre;t (7)
Ly ohe eThRdiTony dase! | bl b0 C.p 2 CORLLAUELALI A0 s adapledd Tl oh The

wires 6 moun on the rotatin the artlcle | der 23 i1s
rai sed andnloW@ﬁedPWQﬂRCEQ@@nfdgE@%ﬁl@m n@§ aFbe bdoadéped Hamadhi P bel t s

are 25 woupghenrt herhat aEh%}_ﬁoQEU%%@el argjl theeyt h%lte pel defoRXds, '@ sed
and | owered, for exanp belts or wires are referred to as erX|bIe

menber s. ?@O@h&rmsartid%n $H%3d% st6Fade PA¥| 9] y2¢dApREIHEehn1Ar 3 cl e
storage raekaitd onahitglxta ﬁwalmey Dbad@ihd dﬂ)@ne5 SDOéﬁ@el@snlstp%Je@’ agaard ng

articles i i ded so arrang horlzont dir ct n and a
A2 P SN B T L M R R S8 S IS LTt h
via an arbﬁch@etﬂam&ﬁmwgIpﬂﬁﬁﬂ(ﬁ@ for said artlcle storage rack; and 10 an

article | oader %? Ig”ﬁ%%(é%-é Iﬁ@ &g a%gdtgg gktlgkg% ggt sald
ac ic

article storage sai e - | Gader ei ng provl article
storage rackess awtar system is described as the system for driving

15 the upper car body 9 in which an propelling force 1is
obtained by a linear motor for driving. However, a system
may be used in which the travel wheels 15 are provided with
an electric motor 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 configuration
is adopted in which the wires 6 are wound on the rotating
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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be able to project and retract between a protruding position for article
transfer that projects to an outside 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 fromsaid article loader in said protruding position
when said article transporter is at said 20 article transfer |ocation;
characterized by protrusion and retraction operating nmeans provided to

said arti e ittsansporter for operating said article |oader between said
protrudi ng position and said retracted position 25 when said article
transporter is at said article transfer |ocation. 2. The article storage
facility accordi.ng tZon dtiimlly stchea@et @a4d¢Zetk ¥y nedati aimeat n gui de for

gui di ng and S“%%Ora“t”igc% ”s"t"épécge guiLde ;30,13-Rroviged ho.said aa[llﬂicélee
storage rack so as 1o all ow sai novabl e QU|8e o“nove in“a protrusion and
retrachi ostorewememits r éoti ertcofingai draretied elboadewiwiech sespectot de said

mai n gui de,. Mhere n sa %a;itgoqteadﬂ qader ﬂ.ﬁ)é‘gu%ﬂfga and, + 5UPPog 1 £d-Pyo5ai d
movabl e gU|éé 0 as to allow sai article 35 [ oader to nove in fhe
protrusi on andaetad&ctChR reEeN8RORFER cradperrero tanimeevabPadga datipe 3.

The artichg storagethiaqid | £ YaA6EOFdING 410 & kBt 1.saichapact gikzat draddat
said article transporter is configured to nove along a path that is above
said arti cP&X/0&@#& , and an article 5 holder is provided that is
configoured to geverterdicaldaddn pstepringdeli ¥etianear tingle an@ andirecei ve
an article ftoq1ssaigtart'clej! ader:i 4. Tg %rtgcle st or age, acitgl o
accor di ng 366§ m ¢! f%%tﬁg? oﬁﬁ?iéﬁ%b: %8 dHCartitcle tgﬁﬁéfé?:déélce
| ocat ed i Acasisacitatiran pdhi dsdi doasticl erstiernage rtackgandacbnibgarsedda o
move  hor &)éogtoﬁlel %oar})%ovjeé’é‘é Cﬁui yrégréégnggg&gegnaa%&io%lr%ﬂ%tgv%%%ition
for article transfer that projects to an outside 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 location;
characterized by
protrusion and retraction operating means provided to
said article transporter for operating said article loader
between said protruding position and said retracted position
25 when said article transporter is at saild article transfer
location.
2. The article storage facility according to claim 1,
characterized in that
a main guide for guiding and supporting a movable guide
30 1is provided to said article storage rack so as to allow said
movable guide to move in a protrusion and retraction
movement direction of said article loader with respect to
sald main guide, wherein said article loader 1is guided and
supported by said movable guide so as to allow said article
35 loader to move in the protrusion and retract direction with

respect to said movable guide.
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said article storage units and said article loader in said retracted
position. 15 5. The article storage facility according to one of «clains 1
to 4, characterized in that said article storage rack and said article
transporter are disposed within a downflowtype clean space. 6. The
article storage facility according to claim1, 20 further conprising: an
article holding rack that is provided in a |ocation opposite said article
| oader and at a distance in a protrusion direction of said article |oader
W th respect to3.saitdhartirelielst eragaegeadgciand y sc@digly etb teladwelf o an
25 article_receipt position_th is projected towards said article storage
rack, and ?%F%%CQ?{g%?% h%|EFﬁ€ position that is retracted away from said
article storagesab@kartmhéeekna&a@@nﬂdﬁ(ﬂ&;toaﬁngréertbsmmnﬁiqﬂwmgiao

del i ver a 463' g aBBQer e&%ié{e arflcle, eoﬂ“ sald aLl Cé?t.‘?é?igi ng
rack in s d article recerpt position en sai il e "transpor 'S
sai d aﬁu(ﬂ@ﬂd¢@ﬂ$$eprp@édﬁdoﬁhat ﬂ%ecemeGUQth@pa@@weuﬂﬂntyCbeDr@Mng

to claim %rdéyrwe@eqq%@ sérpgar§§cfét't§| Corrtglﬁéeg rackoperating Feaps

provided to said article transporter an |gure to cause said article
27 hol di n®#&€kete pFdt+e@e¥ o said article receipt position and retract

to said articles hol dimg pesitionswbengsairdcianrkhCla@ddr@NsRPrdercisimt said
article tn?nsfer | ocation, 8. The article storage facility according to

claim6 54r rf%ﬁT@%&S%%%pr|S|ng a fixed guide provided to correspond
to anlarticle dwldrogcpesittriaasfefr shivti@s tlieterbol dnng g=aek,atfiayn gkl €h ng

and supportln a e QUIde for rack,support in_a r ot r.usi en and
retraction di rectloﬁ‘gf sai*d *&FE! e ﬁgﬁdlngndlo F88§18Hﬁ89e|n Qai "afficle

hol di ng rdckriizormalded and seppickédybyto saranspyabl enguirde dler backeen
support S%é%ﬁt§E@ié9¥’§% Qage units and said article loader in said
retracted position.
15 5. The article storage facility according to one of
claims 1 to 4, characterized in that
said article storage rack and said article transporter
are disposed within a downflow-type clean space.
6. The article storage facility according to claim 1,
20 further comprising:
an article holding rack that is provided in a location
opposite said article 1loader and at a distance in a
protrusion direction of said article loader with respect to
said article storage rack, and 1is configured to move to an
25 article receipt position that 1is projected towards said
article storage rack, and to an article - holding position
that 1s retracted away from said article storage rack;
wherein
said article transporter i1s configured to deliver an
30 article to and receive an article from said article holding
rack 1in said article receipt position when said article
transporter is at said article transfer location.
7. The article storage facility according to claim 6,
further comprising:
35 article holding rack operating means provided to said

article transporter and configured to cause said article
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article holding rack to project and retract in the protrusion and
retraction novenent direction. 15 9. The article storage facility according
to one of clains 1 to 4, wherein said protrusion and retraction operating
means has an operating body; said operating body is configured to nove an
operated 20 body provided to said article storage rack; and novenent of
said operated body is transmtted as drive force for driving said article
| oader between said protruding position and said retracted position via a
l'i nk thatheddiengs reekt ical byot28de to said article receipt position

and retract to said article holding position when said
article transporter is at said article transfer location.
8. The article storage facility according to claim 6
5 or 7, 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
protrusion and retraction direction of said article holding
10 rack; wherein
salid article holding rack is guided and supported by
said movable guide for rack support so as to allow said
article holding rack to project and retract in the
protrusion and retraction movement direction.
15 9. The article storage facility according to one of
claims 1 to 4, wherein
said protrusion and retraction operating means has an
operating body;
sald operating body is configured to move an operated
20  body provided to said article storage rack; and
movement of said operated body is transmitted as drive
force for driving said article loader Dbetween said
protruding position and said retracted position via a link

that extends vertically.
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