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ARTICLE TRANSPORT FACILITY BACKGROUND OF THE INVENTION
This invention relates to an article transport facility including an
article-carrying mobile body movable along a moving path and having an
20 article holder, and article supports for article storage movable between
an article transfer position for receiving articles from the article holder of
the mobile body and for passing articles to the article holder, and an
article storage position. The above article transport facility includes a
plurality of article 25 transfer stations arranged along the moving path.
The mobile body moves along the moving path to transport articles
between the stations. ThB BHlESTRAFONS BERITOFLETT ipTReep
temporarily articles to be transported to the stations. The article supports
are usually located in positions for article storage such as at a side of the
moving path, not to 30 interfere with movement of the mobile body. When
articles are stored on the article supports or when articles are transported
from the article supports, the article supports are moved from the article

S it icl sfer position, to transfer articles from the
h?léagﬁo@@ %il%o@%mmfg%port& and transfer articles

from the diittel BB Bljoporsl tbethe haidesrGolyendinsaby; FHeliap EBing an
transelertfachiin as shaide 89 nibwarYINgIAs ing moving pathyinstalled .
O&ﬁil& ec%irl(i,\'f&’ 5.2 Iiglan;eghznis?n%{iﬁvota?é?b abo%ltga%oﬁ%%tgﬁg%isaf’le#aeﬁ@é' g an
to the celling and Supponig 2HP: ?Etlﬁ poHlekosagegmenablartiekwveen an
SO {dRsiesreseisanbere retw dng e stelagdipesitibe apgcRItic8der of the
tranbide eslyoandntba Prdiaslicadinder disposed. en {he ceili .
a&grg&% ' m%%hanism for moving the article supp%%iggtlévie&éarl{’tﬁél é]r%&earmde
storage” position and the article transfer position (see Japanese Patent

Publicati #%@#@Y&nﬁﬁ@@}%m, fecdiigmplejutiethis pdRvERHPNA article
dntimiefiranspoiofacilits wheh-StafinshanamsIsOp the afigle supnorf, with
tQFoH?BqS Mgéoﬁgaﬁl in an asrticlitr:ran%far Igca%[ioﬁ, the éﬁgﬁ |Cﬁ0vé{Y moves
cylinder js_driven to'roc RETAIERY: %’fﬁ 3 BELPERI I, StEIORSS to

move the BRI SEPSID SoRmEits thecaprola deot dgekpesitiemimthedstigiticles 1o be
tremsépoteditiant Adten treinsierimhihe.agtiale Fopp eIt oliig, 1ocated in
wﬂﬁ)ﬂgdﬁéfoépﬁcle storage such as at a side of the moving path, not to
interfere with movement of the mobile body. When articles are stored on
the article supports or when articles are transported from the article
supports, the article supports are moved from the article storage position to
the article transfer position, to transfer articles from the holder of the
mobile body to the article supports, and transfer articles from the article
supports to the holder.

Conventionally, such an article transport facility has a guide rail



article support, the hydraulic cylinder is driven to swing the link

mechanism about the horizontal axis to move the article support from the

article transfer position to the article storage position. Also when causing

the mobile body to transport an article stored on the article support, the

-hydraulic_ cylinder is driven to.maqve the article support from the article ,
Servlgé)r{é%uéhgoéﬁ’gﬁ &%aﬁlarlttiléﬁéi 1 reagnsof%rlﬁlgsﬁ%ﬁt}g’tr%r!ﬁgr TRECAA iy otable
aboupfehgFieas il gpbriddatiecrio dbe srilia g e uRpiy iNgersattsicthsupport deck
actingyﬂrahb'caﬁsifﬁm@n@o@tit@%éq@m@%maﬁﬁ@lﬁlslamp%ﬁén@r@t&%&_g@fﬁ%ﬁi@iﬁon and

: ifion to t i g ition. In ordey to provi [

o e P B H BN U Witing and
the Il fBeNARE &b TSRSV pHHC I SRYRRILIBSEYIRIethmhEH ehoviderage
positibe asticle Suppartibletwerenstive aptislieistordgespakiiancand theaticlublication
(UneUARSIRIADOSIiRAs i additin i, g)l.ink mechanism which supports the

article support to be capable of position changing. Consequently, an |

increas }Ej?n%fg}‘f&fl ‘E?Pﬁi&ﬁ@ﬁ?% g@%ﬁ’%g@‘aﬂéfya YhebFtRERERticle on
the apigh: fveety. enigdiging mobilsthitaiostepped &s avelirisleomplidatingdigon, the
hydréQisteygide: SUMNMARY Qe e MMENIION EHsIRYeNIRN RIasAeen axis to

made having regard to. the above noted drawbacks, and its embodjments
o B e ARSIt AN Ve rd S ot APeaficile st

. see to provide nartlcf)en%ran%p% 1
positigiyndfiHetiasieanngtibie swiclgelpomitite delder -ofathielenvdikidrody to the
articlpasipiporwhile feadiziog @ sinplifie dconsti aioswin agherdarce wWilai{ikstabout

the hgaaﬁﬁtaqfﬂaﬁ.%%ﬁ%%iay@qﬂ?aet&g@é%%%g{g

Frgebaa%igfg %{%&‘%&5 %8&?&011 to the
acility comprising: an article transporting mobile body movable atong a

articlg Yorie p R Hiihaving an article holding unit; an article support for
article stdsagehitte antishecstipporobilvhblby hetwesspan: aftishe dranséeed on the

articie%%éﬁtgraﬁ%ﬁeq@&mﬂ@_ fﬁiﬂ&éf@@éﬁ.@m@! ?ﬂo%g'&ﬁétmi;e?é’%%ggé?ﬂyfro;n the

. .and” tfransferring the article to the holding unit, and an article storage
articl] SHBaR dSSTH o & A S RS TG, A5 ok i rom the
articlasighp @tigpohc batidesptheaniotslstbralye posittaftendlibdpdieldivandfader is

driveRO®tigwhehethedBROUBRRGY Botl RAHIHEI I ANISIIPGRHon to the article
corr Qonding to a location of the article support, characterized in that
sore R

ofglr}fg unit includes: a gripper for gripping an article with the article .
suspenHedTHBFRORTORHIE dhppatibling peaitaliharmveitecwiatiut coddaitticle

transpoebiigcility has, arranged at a side of the moving path, the hydraulic cylinder
which moves the article support between the article storage position and the article
transfer position, in addition to the link mechanism which supports the article
support to be capable of position changing. Consequently, an increased number of
components are arranged at a side of the moving path, thereby enlarging an
installation space as well as complicating the construction.

SUMMARY OF THE INVENTION
This invention has been made having regard to the above noted
drawbacks, and its embodiments seek to provide an article transport facility which can
move an article support between an article storage position and an



body; and a lift control mechanism for vertically moving the gripper
between an upper position adjacent said mobile body and a lower
position adjacent an article transfer station disposed below said mobile
body; wherein said article support in said article transfer position transfers

article ﬁ:a%%'f%% 10 gad from said.gripper.in gr adjagent. said upper position. Thus,
e al‘tI(’He SuppOI’i1 can_%e move etween tne ar ICII‘(IE‘ storage OSIt!On and
article tFARSFSFBNifioH By tHesbpaiing Meansprbiideeion tHeimsbitgovided an

article ﬁ@g@pdﬁi&@n@mﬁgﬁﬁyﬁ@ install a device at a side of the mq\{ing path for
switching the JLGIR SURRAI  RAIWE B0 AN G AUHE H1BFR0E ROSIHON Alching having

_article transfer position. [t 1S therefore possible to redlce the ntmber of
an article jplggtgiihstalled at a side of the moving path. The article transport
facility provitiet: bymmb ddinaentéeoftthigén ventionctasupoire the abticleetween an
article SURPRIREIWESRIhR aricle SloragsRRsition-and aride:rapsie-RISIAR dy and
f Whlle\}{ﬁl%h&zlr}%a a_lkrr%)h]fl dUconst%%tlon. BRIEF DESCRIPTION OF THE
wansfeph mGE g, 10 S BIAR e B 4 AFSIS ULHEs I Taey: Fig. 2 is a
perspectiversiiog vithe artvidadarspuorifabilieyborio (@ isavsidetentistasupport
betwectiaRspeficehisiand A IAtan, kigrdcls a-sidevipmedihesanspaibbile body is
at an V%ﬁ‘é‘g%nﬁ% ReZ L Tant view in ve Egcﬁio%%%%%“of{ (he FRRsRO VeNIEIS:, cterized
. aJIT—‘llg._ ISa _erspepﬁye View 0 arrarticle support; Fig. 71s a_rﬂgn view c;af ]
in tha&h@&tmcgﬁ&wﬁ gl eiRs o HFEPRSHVOVIBRHBHBRIAY HéeisneiBithe article
suspendftictharoft@nticlaslgpppeigifdsa parspective xidw sfiavirgtthgaid mobile
i 5 3 : r
body; Hﬂ@?gﬁﬁ VEhiFle @%@@gﬁ& FUPRRE B9, AL APBS ﬁ‘bg)‘é‘? Bﬁ%@é&&n upper

7. article support and a frame; Fig, 11'is a perSpectjve view of the
POSlUO&‘rtﬁ.‘iéaﬁﬁﬁgé?ﬂfiﬁHqB&ie% e dSEGVES ROSTHEISAGHIRRN BN BittRls transfer
stationadisfesep petvsndditen dtame)olly. Whdscanpiandviewabé thepfivet fravael article
transf@NPofia dxathifame: figeiLd o anlpmuiavsatitieifixed fﬁaﬁiea%‘?{ﬁtg?ﬁ BxRdupper

[

" frame; Fig. 15 is a side view of the transport vehicle; 5 Fig. 16 is a

PosI 10ﬁlerspective view of article supports and fixed frames; Fig. 17 is an -

explodebbpershectivelviswppitarartiensusisobeéern hredticdmeorige p8sition
and artfcR PEAEPRETVGNIBW BY the aspelesuppedang:ixridramand-idoBIdshady. It is
unnece@sea(%p?oc%\{s%a\lll %.V\(ig\];i%%ea?glggesg %%r%a%@?n‘gxga 'hfr orpgwitching the article support
between the article storage position and article transfer position. It is therefore possible to
reduce the number of components installed at a side of the moving path. The article transport
facility provided by embodiments of this invention can move the article support between the

article storage position and article transfer position while realizing a simplified construction.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view of an article transport facility;
Fig. 2 1s a perspective view of the article transport facility;
Fig. 3 1s a side view of a transport vehicle and a station,
Fig. 4 is a side view of the transport vehicle;
Fig. 5 is a front view in vertical section of the transport vehicle;
Fig. 6 is a perspective view of an article support;
Fig. 7 is a plan view of the article support;
Fig. 8 is a perspective view showing the transport vehicle and article support;
Fig. 9 1s a perspective view showing the transport vehicle and article support;
Fig. 10 is a perspective view of an article support and a fixed frame;

Fig. 11 is a perspective view of the article support and fixed frame;
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10 Fig. 20 is a plan view of the article support and fixed frame; and Fig. 21
is a plan view of the article support and fixed frame. DETAILED
DESCRIPTION OF PREFERRED EMBODIMENTS Article transport
facilities according to this invention will be 15 described with reference to
the drawings. [First Embodiment] As shown in Figs. 1 and 2, an article
transport facility in the first embodiment includes a guide rail 2 installed as

B e B e P R e,
guidegéﬁfﬁgﬁﬁﬁa&ﬁa@%ﬁi;ﬁi&ﬁ%ﬁa@w@ﬁ?ﬁéé ARG 5
storind'senliéonduelten substrdttss aransport tehitked framsports
th(te_ ?OB‘E@.n%Sé @@i&?@fb&h@ffﬁiﬂé@lﬂ%ﬁﬁﬂ?@ﬁf@%@ssmg ur;its 1. I%Iach
articie,processing units errorms a predetermine roce or ray .
nieha Bl e S e G A TR DR AP B et Memes

substrHigs, oriaxamprelahediperpuetienitie s hasa gipists 4dpport and a
finefticalyanovably gripping a container 5 in a suspended state. The

gripp acts.:as.ah r.for haldin ontainer 5. As shown,ip Fig. .
with t?l% ‘a%%sﬁ)%%aegﬁ%écg‘sf?a%&%gsﬁﬁ?r%eﬁ eg?iu ¥ %n\%rﬁﬁ{:%ﬁyéhme’

movaBigg bl WhARETEREUHFINARTY Hitde arbisit esnpantuppd fizssame;
adjacdhigthgOtianspihvelriclie Bt land aildwenpasitonforfiasicke sraastendo

and frem,a icl iQn. 7. g e rt vehicle
3 Fio S B R

the lower position at the right-hand side, and the gripper 4 being raised
DEGAIhE Id\Wés HOBTBH 10 MOUHPRIOEIRRTERD HdIBO-DANMEINNES.4 The

stations7 gefyesrithigralesenialaersadsemidbe tanshort YeISe 3 frd be
depredgéﬁerminﬁcg{ocess %ff%% ticle, rocessing unit 1, orto deliver _

CORB e rE B HERIS B eth termined process by the article

procesEingiubinbaditentnsport vehicle 3. The station 7 is in the 5 form

of a syppaHdakie RrPvided fanhaagh of thetamicle AesessiREUNits i (Hhehrst
AT AT SR A 8 R YRR B
way of a plurality of article processing units 1, and a transport vehicle 3
acting as a mobile body movable along the guide rail 2 for transporﬁng
articles. The articles herein are containers 5 storing semiconductor
substrates, and the transport vehicle 3 transports the containers 5 between
the plurality of article processing units 1. Each article processing units 1
performs a predetermined process for partly finished goodé in the course of
manufacturing semiconductor substrates, for example.

The transport vehicle 3 has a gripper 4 for vertically movably
gripping a container 5 in a suspended state. The gripper 4 acts as a holder
for holding a container 5.

As shown in Fig. 3, with the transport vehicle 3 standing still, the
gripper 4 1s vertically movable, by winding and unwinding wires 6, between
an upper position adjacent the transport vehicle 3, and a lower position for
article transfer to and from an article transfer station 7 disposed below the
transport vehicle 3.

Fig. 3 shows the gripper 4 being lowered from the upper position to
the lower position at the right-hand side, and the gripper 4 being raised
from the lower position to the upper position at the left-hand side.
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stopped in a stopping location corresponding to a station 7 for transfer,
among the plurality of stations 7, an article is transferred to or from this 10
station 7 by vertically moving the gripper 4 between the upper position and
the lower position. As shown in Figs. 3 through 5, the guide rail 2 is fixed
to a ceiling by guide rail brackets 8. Fig. 4 is a side view of the transport
vehicle 3, Fig. 5 is a front view in vertical section of the transport vehicle 3.

15 Thetr, ehic I b d d,i
e

Fefl BIOOERTIIE B 1By Sther lféﬁepgﬁaeéﬁle&ﬂe&.ﬁgor to
delovsr 1@vabai hidr T e bpperyehiderbody 9 redeteany icnitl 1 grdispesest the

ar%i@ﬁ?;ﬁ%@e@QHQR&%EN@M%P&E%%%?&@%EWE% OhING: the

o SRR AT HEIBH ARG MSGRCILS SRO AEHRACON o TRE e 1

transpbrevéhicieIis melkiie dlongvtr glide rale byt probdlingith the
oripiee: 18 tbpamr@a&@oﬁmﬁ%@lw@ rURRHRY ﬁl&@:d%&“éﬁi/éio%@ta%}ﬁ@ie 3
%%E?ng foragw Vgrugrﬁg% heel%rlrgé)f th upper Vehlﬁ"a;l%f%td)? f’orpé}:ansfer

Swing ay or QUI Ing arti- swm ﬁeels
aTRRREIES R airth:é gliglatiape Hasteedbicings toansignedupper ehiolghis

sthtigy 9 haseeceing eoild2d (Rbefaasiar dnesdayphiedopish Adsition and

thgqg@r&tzm?é%gggnetlc fields, which cause the receiving coils 20 to
generat power required by the transport vehicle 3. Thus, power is

supplidd FRA™RbHICEHIACE AR thihensBidmat dne Brsdkinon salling by
githie uppieh vetlicle IBdyH gs 4the distdr miotontydecthed odiainsvpidpkiling

Filprsgd VQ@%&Q%@Wﬁt%ré@a@'é%l‘:@ﬁﬂi’%%ﬁ%%%@}?&?t JRIRI[GLEC motor
may be provided for rot nggethe ru éﬁg wheels 15,"and the upper vehicle

body & REalBEHRREN R ARG SHheEeheds Rryrfelocated in
axeieuencspawr of bedavedvehidl 8, Fody 4 2oweltidebifdeetanty dff flarabsi2inder

th@xgeﬁamaim thedoie Bekaltoiaction anskaaingf it and rear y&{ﬂ%@kmg
IOEL r];@s 2§h§xtend|ng downward from forward ends and rearward ends of

The upper vehicle body 9 has a primary coil 14 disposed close and
opposite to a magnet 13 mounted in the inner space of the guide rail 2. The
upper vehicle body 9 is the linear motor type propelled by a linear motor
formed of the magnet 13 and primary coil 14. The transport vehicle 3 is
movable along the guide rail 2 by this propelling force.

In the inner space of the guide rail 2, running guideways 16 are
formed for guiding running wheels 15 of the upper vehicle body 9, and
anti-swing guideways 18 for guiding anti-swing wheels 17 of the upper
vehicle body 9.

The guide rail 2 has feeder lines 19, and the upper vehicle body 9
has receiving coils 20. The feeder lines 19 supplied with AC generate
magnetic fields, which cause the receiving coils 20 to generate power
required by the transport vehicle 3. Thus, power is supplied in a
non-contact mode.

In this embodiment, the mode for driving the upper vehicle body 9 is
the linear motor type that obtains propelling force from a linear motor.
Alternatively, for example, an electric motor may be provided for rotating
the running wheels 15, and the upper vehicle body 9 may be driven by
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5 aft frames 21. The lower vehicle body 12 is channel-shaped opening
downward in side view, with the gripper 4 disposed at the middle in the
fore and aft direction. The gripper 4 is attached to a lift member 23
vertically movable relative to the upper vehicle body 9. The lift member 23
is supported to be 1.0 vertically movable by a lift control mechanism 24
attached to the fore and aft frames 21. The lift control mechanism 24 has

r(t%w%%a@ aREPLOHI 21 KNG HLUTL 26 [P gRRlE by & drum driving
motor ift cogtro mec anism_24 rotates the ro{atln drum 26

forwar ﬁéiob‘épc? Redy 13 anehudon ﬁﬂrﬁ]@%]uﬁfﬁnfé%%es 21 extending
msrthaIl%;mecwsiyafhdnebg/tmnymgdmeﬂdnrmélﬁxbet 23 dprenddasiealfilemes 22

eﬂ@iﬂi %WR&HM%Q&‘@&%Q@ éﬂﬁ§t%ﬁaﬂ¥mm‘&@§’%{‘?ﬂe fore and
él% ent show H\H ng% of, Wlngmg the wires
atl V28, t'ﬁ f @%ﬁ,@é}@pﬁ{%@emng
dmwzathpﬂei&)ylbmmmmbdmm@mumh@&nﬂﬂh ithehe fore
aMdras: 6;may;bg replaced with belts. The gripper 4 includes a pair of

grippi elements 43, for r| Ian ch tainer 5, The
pair o?grlp g gf%amadén agé)r%g itcha ﬁ?’%?%g%oéwéfﬁa%%?é&%mvabie
relgtifono dha gamenyThists: PIipS belihsehfh gripphay Sdsitionifarorted to be

verippilly the fabue1ba bYifhe arippingh RIEMABES 42 19GKFEIQWStheathe and
@tﬁﬁa”(lh |I§ lines in Fig. 4) and a release position for releasing the flange

e gripping elements 4a rocking away from each other’(dotted

lines in'| z&) trRtgRbparch anasmcRéd R shiontt MErRBEP 28wk around a

rfmuim@kalmﬁo 2baut atubltchy axidrihougiving ket 2SWIVERERRIdSntrol

oRARAIRGHOS SYIHEHNO Mo QHRRSHAalR G ORY IRAPEREPRALIN IS, 10 wing
ntainers 5 transported to the 'stations 7,ass Shown in Blgs na él

aﬁﬁugwm dfibR pPporEes fBr %ﬁ%%ﬁ&gﬂ%@%@%&hgem the Tift

meivdzof #ik gpiderdil &owWhesehildicte A0 mippogtstPe alidtamangbdraleBgin a

sﬁ%@ﬁ%ﬁ%ﬂ@l}%rﬁ%ﬁp H?tﬁ%ﬁ 6, eacf}[ artcheGSgpport 29 |ntclu?es a |
suppor orting a container - restrictor wa
00 1ot LR W5 SO AGTES 6 Sxamplo of winding the wires

6 around the rotatmg drum 26, the lift member 23 may be vertically moved,

-for example, by belts wound around the rotating drum 26. Thus, the wires

6 may be replaced with belts.

The gripper 4 includes a pair of gripping elements 4a for gripping a
flange Ba of each container 5. The pair of gripping elements 4a are
switchable, with forward and backward rotations of a gripping motor 27,
between a gripping position for gripping the flange 5a by the gripping
elements 4a rocking toward each other (solid lines in Fig. 4) and a release
position for releasing the flange 5a by the gripping elements 4a rocking
away from each other {dotted lines in Fig. 4).

The gripper 4 is attached to the lift member 23 to be swivelable
about a vertical axis. Though not shown, a swivel motor is provided for
swiveling the gripper 4.

In order to keep temporarily the containers 5 transported to the
stations 7, as shown in Figs. 1 and 2, a plurality of article supports 29 for
article storage are arranged at both sides of the guide rail 2. These article
supports 29 are arranged along the guide rail 2. "As shown in Fig. 6, each
article support 29 includes a support portion 29a for supporting a container
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container 5 placed on the support portion 29a. The container 5 placed on
the support portion 29a is supported as positioned by positioning pins W.
As shown in Figs. 7 through 9, each of the article supports 29 is 5
switchable between an article transfer position shown in Fig. 7 (B), Fig. 8
(A) and Fig. 9 (B) for receiving a container 5 from, and delivering a
container 5 to, the gripper 4-of the transport vehicle 3 having stopped in

- the_article transfer locatior) corresponding.thereto,.and an article stora

5, R b SO IS A0 A o o) BAD Bl B LIS HASESGbolt. the
corba@9ein thelarsdconatisfes s trinefe A8 coltaier st mfriomlaved on
tharippgiAoraiesadimeeatiisupnal ROpiioNickheltNsRetivakicie hhay.
Qgﬂ%ﬁ‘% Article spn %rtazr%t(hetvggzﬁgor

2 C?pe[aﬁ‘%”s%é“v%?r}%%f%ﬁ o hé% 29 is
article storage position-and artiCle transfer position when the tr r

t

(0]
swisehabls belmrestinm méalticrenafesrarsibintatonrha digld tFBP}sEsi@- 8
(AlocatidnHsedeterfBindd v s costeappndingricseach of therartigledsuRndftsing a

: " . . ¢ .
cofifaiHeR A PR ONhEr LPEICR BB Al SRARDL &b in the
arfagles R kI ORI RS SO BN RS RICati 8R-dhap pPaticle storage
posigpars R moRige intd)adtio s dBiherspite. etAeen The: paiticle fsapport

2P0 teRr yerige! frames 22,0006, aRSROR MERICIS % aENE,AHIGIS SIORGR the

posit|0£ is at a sidg of the;rgléide rail 2, and is set such that the article

SRR 6 A AR A ARG OBFEROHEGHon, will not itself, or the
contalfibe 31plaspdrthardutleilBrivischspavt thogenentoB P othewiarispgrthe

arYRINCI&: 3 v erticel mauamant ak e JuRRSIS. Jhe@sticleiansi®le transfer
paosition is a pgasition vertically o erkap m%% t{}lﬁ?tr%ﬁﬁgort vehicle 3 p
DOSAIRHn B 1 EATETR S RV e At G e e Brdde SEHEH gmster
logatdemarticle transfer position, a container 5 can be transferred between
the artigle §Hﬁ_§ﬁ!&¥9x@éﬁﬁﬂ6¢ﬁ'ﬂmﬁs@@m§§ﬂﬂ%d@s 3Qreg§g>tdﬁmﬁfg%féﬁch
€ Upper, position. Poft means,is provi r. sypporting the article.
o D D B R L R W iat
smatiee thakrerdistanen brireup b hidn o Henbasd rarhieekiogbfames
2231 Piloialike abantpericatlaixés Betative ta aHixedtideerafdfistaliegtas:, the

armﬁ?§8859l@92‘9 139406 ATHCIG BIOLRIC RASHA e space between the pair of
front and rear vertical frames 22 of the transport vehicle 3.

The article storage position is at a side of the guide rail 2, and is set
such that the article support 29, when in the article storage position, will
not itself, or the container 5 placed thereof will not, obstruct movement of
the transport vehicle 3 or vertical movement of the gripper 4.

The article transfer position is a position vertically overlapping the
transport vehicle 3 standing still in the article transfer location. When the
article support 29 is in the article transfer position, a container 5 can be
transferred between the article support 29 and the gripper 4 located in the
position adjacent the upper position.

A support means is provided for supporting the article support 29 to
be switchable between the article storage position and article transfer
position. This support means includes a link mechanism 31 pivotable
about vertical axes relative to a fixed frame 30 installed as corresponding to
the article storage position.

The fixed frame 30 is in the form of a vertically elongated box, and is
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The fixed frame 30 is in the form of a vertically elongated box, and is -7
fixed to the ceiling through a suspension support 36, so that its direction of
thickness corresponds to the longitudinal direction of the guide rail 2. The
fixed frame 30 is disposed only at one side of the article support 29 in the
longitudinal direction of the guide rail 2. While the article supports 29 are 5
arranged at both sides of the guide rail 2, the article supports 29 at one

ﬁ&@@t@'ﬂﬁéhﬁéﬁfﬁ slersuRRArts 20kthe atheside haxe éb%ﬁ%@@'téffaﬁ}%éé& of

03|te osmo reI to t rtlcl u rts 2 the lo gltu inal
|re§tlon ot the guit e rall%}ﬁhgﬁls ?é rP %%%Ptﬁgl Tg
ﬁ§@érféﬁ§12939t J@n@wﬁeoalﬁaﬁgmeom@mﬁ ‘dﬁ@h@rénﬁdéspppot@@@n the
1dﬁé19d@ﬁ1h1ﬂﬁli'é§|tﬂ% dif eBlion.ef $hex guide Whﬂe%h'&eam@cﬁ%%ﬁﬁ g8 3 are

apiatngée&raglgo%ﬁ B e R B D G s

artic Supports |tu naef iréction O e gu ra|

Atbtharmgicia %lﬂ%%@«ea%ﬁﬁm pothengieriinRgethe dmedstreones 30 in

oﬂxﬁsﬂ@ heizoitallyr bt teetixeldramecBO anghsippozttia 1beattialgitudinal
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links, a first link 31a and a second each having one end ot

m@%%ﬁﬁ@a%&mﬁéw%ﬁ% fogviatal ko bther i pisbrmgrts 29 in
thwimeotedlio thdariciesofpbe 29 dEheafirg inkiBd sheaSxa ditedike 30 of the

a 3 t 1Cle
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WRE 45 dlﬂPeg}ﬁ"é SHrestiong ¥AZthe second
link 317'51!6 thalg viteehaihZmhaXidst Hakp8tachas dhe dndenmnettef] thahiixed
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upport 29f elow to 2& recelve t e article su
ST R A T Ay e e R
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supported to be movable

0 |nc udes an operate
toward&d %1351% ?p@ hederide 3 higadrinthan dhieleecond
LitrlrisTér ilnqa]tam vand. a fBsdientetehienk 3Blaciingas<hbigsing The first link

31a and second link 31b are horizontally spaced apart, and the first link 31a
1s disposed closer than the second link 31b to the guide rail 2.

The first link 31a has one end connected to the fixed frame 30 from
below, and the other end connected to the article support 29 from below to
receive and support the article support 29 from below. The second link 31b
has one end extending through a lower side opening 30a into an inner space
to be connected to the fixed frame 30, and the other end connected to the
article support 29 from above, to suspend and support the article support 29
from above.

The fixed frame 30 includes an operated element 32 supported to be
movable toward and away from the transport vehicle 3 standing still in the
article transfer location, and a resilient element 33 acting as a biasing
means for biasing the article support 29 back to the article storage position.

The operated element 32 is linked to the link mechanism 31 such
that the operated element 32, when in a proximate position close to the
transport vehicle 3 standing still in the article transfer location, operates
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means for biasing the article support 29 back to the article storage
position. The operated element 32 is linked to the link mechanism 31 such
35 that the operated element 32, when in a proximate position close to the
transport vehicle 3 standing still in the article transfer location, operates -8
the article support 29 to the article storage position, and when in a remote
position away from the transport vehicle 3, operates the article support 29
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. element 33 Is a coll spring, for exam |xe
ID}ERIAC30, and the other end fixed to the operated element 20 32, for
biasinf Heecpeetdtat dlement 32 haak dethiediaximate positnd. A SiORRETthe

d t t32.f der
T A SR RO AN U1

framési RE TR BIE I3, BiRiB R EHRnSBlCiagS the fixed
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inclu alar meter 9 rotataple with the operated element 32,
asma mﬁwé@ % r? ‘%gc}sﬁltﬁo ERAGE i ‘gf &r %tgr?d“é end

ﬁ%ﬁm@mf'&caﬁ@mrﬁ@ smahtbwamb@ ¢eaizedid donneetedad tlement

aAirgsdimia31ag the operated element 32 back to the proximate position. A

stopper 34 1s provided for preventing the operated element 32 from rocking,

under the biasing force of the resilient element 33, beyond the proximate

position toward the transport vehicle 3.

The fixed frame 30 includes a linkage mechanism 38 for linking
movement of the operated element 32 and movement of the link mechanism
31. This linkage mechanism 38 includes a large diameter gear 39
rotatable with the operated element 32, a small diameter gear 40 meshed
with the large diameter gear 39, and a shaft 41 rotatable with the small
diameter gear 40 and connected to the first link 31a.

To describe the above construction further, the operated element 32
usually is returned to the proximate position shown in Fig. 7 (A) by the
biasing force of the resilient element 33 and restriction by the stopper 34.
At this time, the linkage mechanism 38 causes the link mechanism 31 to
hold the article support 29 in the article storage position.

When the operated element 32 rocks about the vertical axis, the
large diameter gear 39 rotates with the rocking of the operated element 32.
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30 To describe the above construction further, the operated element 32
usually is returned to the proximate position shown in Fig. 7 (A) by the
biasing force of the resilient element 33 and restriction by the stopper 34.
At this time, the linkage mechanism 38 causes the link mechanism 31 to
hold the article support 29 in the article storage position. 35 When the
operated element 32 rocks about the vertical axis, the large diameter
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small diameter gear 40 rotates in an opposite dlrectl
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oftthesterideatibmrTh e Brassires ppedatiade thechired fronte8® ofithe 32ar of
frbatizemtaly slidabledranation ef ﬁ@%ﬁ@%&@%lﬁé@@ Q%ﬂhcﬁl&gtgﬁu in
+HDtQE i ; tShOWf%r"’ioca%B%d |k%}c1)éesseesr 37h gttgched to orw gf

hRes Tor presaing the operated Blement 32-4F shott 5'H6 léées a
5 %ﬁaft% §h@ﬁaf@;%bfr @rh@rﬁ@?%lﬁfbvﬁ%éimm@mﬁ@wﬂbas an
eleetticahfranren22: Konenofihé presdigionarating demantadkd to a forward
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one side af the gui 5’t her pressing operatln

NSNS BrERs e gurIALSH smﬁ@ta%é BIPHGRE Sorgrshgedd be pair
ofthee@icathdraideof e guldreaaibP. thee pnm‘ngom@r@m@r@em&ﬁs 37

cdBRUSS AR Preseri3dh f%&%@@b frepmthe-tianseq &@93&%)@@& at one
Slgg Sogtg the ac uator |de e slider 37a. Thus, the presser 3

e EB% Grekfiefent B4 BISHHAR GRIAbINEnGMIADt 37
coFhgspqad sdatibedimed fp@@ﬁmrﬁ%@f/\trhwmtgclé BpIheL3Dressainged at the

otPRerAMRp elaraentidé maves the presser 37b to retract to the transport

vehicle 2P, 2RETAUNG N8 A ARNIS. A% 1R S1ISH3 R L0S: 37b o project

from the transport vehicle 3 by operating the actuator to slide the slider 37a.
Thus, the presser 37b presses the operated element 32 from the proximate
position shown in Fig. 7 (A) to the remote position shown in Fig. 7 (B). The
pressing operating element 37 moves the presser 37b to retract to the
transport vehicle 3 by operating the actuator to slide the slider 37a. This
cancels the pressing action of the presser 37b applied to the operated
element 32, whereby the biasing force of the resilient element 33 returns
the operated element 32 from the remote position to the proximate position.

The motion occurring when switching the article support 29 between
the article storage position and article transfer position will be desecribed
further,

The operated element 32 is located in the proximate position by the
biasing force of the resilient element 33 and restriction by the stopper 34.
When the operated element 32 is located in the proximate position, the
linkage mechanism 38 causes the link mechanism 31 to support the article

.10.
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cancels the pressing action of the presser 37b applied to the operated
element 32, whereby the biasing force of the resilient element 33 returns
the operated element 32 from the remote position to the proximate
position. 30 The motion occurring when switching the article support 29
between the article storage position and article transfer position will be
described further. The operated element 32 is located in the proximate

sdssionnindigeing icaplie (esiioatslemen 33 and restriction by
er 34. 35 When the gpera ement |s located in the
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repReseaxBIHNG MEVE @@a@s@@é@mnf @zefmmhleexbeémnmte 33. Since
tmoﬁﬂmt@ghgle&ﬁ@@ﬁ%mﬁma@d@%i@lﬁlﬁtm féaﬂemfasag @Edbﬁ R8s Akimate

ince the operated e nt 32 rocks a t evertlc axis
po? &%?hét %rgl(?m%%gl&os o?ﬁto thé renglo e?t S|t|l<()anlat Stme R ﬁ%&% 38
caRgRshdtenting i nfechapls AP opkbeReatsatoRIhe wsttionlthe

oraxestin theekfioppasithdispetiatetd tﬂ@rﬁpﬁtaﬁid elﬁmﬂﬂts%’ra!fl s W@é’ssmg
oﬁgﬁaef&a%@qh%psfamgf e:BiATe1 §£geﬁ} 33@%(& [loment

operated element 3 Ink mec anlsm 1toget to sw
3% H8 %ﬁ’és%ﬁélé‘«%%*ﬁ RG8 PosmsiThoireaatticle wamesh Bagfwm the
arAiitér Hiermgielpesupport@8is axoudd fremdfer adididcstorage 15 position

to the atigle fansieypasit p@%@%@%ﬁﬂ%ﬁ&e%t%w ViiBrage

DR oo H A Fr SRR ot ot FCTRSSBE SR B ORE Blschant 7
meisndhe3prsseancelbdiaire hadiny fohectvitisp oekiliehidehbnt §ration of
theovas e ePevaiathelgmeptaR Hmibp remate ROStenRackde ©8:20; the
olfe) m&at ﬁ;])osmog Slnce th?e pﬁ]ﬁat ellem?t 32 r#o‘%l(s abrgut thee vertécrflf!
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mﬁﬁﬁagéhﬁe@aarﬁéﬁ%siem%@s fhe [fﬁkmwéémm%mm tawitiomm theck to the
proppesite wlhkdeiinn toShe-epheaied elesiestedze i JUSWRY, 1B8RIasiBG ertical
A e RhNGRe remote position to the proximate position at this time, the
linkage mechanism 38 causes the link mechanism 31 to rock in the opposite
direction to the operated element 32. In this way, the biasing force of the
resilient element 33 rocks the operated element 32 and link mechanism 31
together to switch the article support 29 from the article transfer position to
the article storage position.

Since the operated element 32 is disposed in the upper end region of
the fixed frame 30, the pressing operating element 37 can press the
operated element 32 properly without interference of other components.
The pressing operating element 37 may be disposed in a position on the
transport vehicle 3 not to interfere with other components of the transport
vehicle 3.

The operated element 32 is disposed in the upper end region of the
fixed frame 30, and the link mechanism 31 disposed at the lower end of the
fixed frame 30. Thus, the construction for rockably attaching the operated
element 32 and link mechanism 31 to the fixed frame 30 may be simplified
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resilient element 33 rocks the operated element 32 and link mechanism

31 25 together to switch the article support 29 from the article transfer

position to the article storage position. Since the operated element 32 is

disposed in the upper end region of the fixed frame 30,.the pressing

operating element 37 can press the operated element 32 properly without

interference of other components. 30 The pressing operating element 37

] ' [ it r icles3 to intesfere, 5.
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mechanjs tg the fixed frame 30, may be simplified -11 while efficiently
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opeaniage enitefier dor annitalling naUST thadransperi Mahicle Sodifiter
mgR1iage gontiolier controls pmovement ofhe. anoport vehiele s, vericy

movemen of the gripper . and qperaﬁon otf1 e grlppﬁ%) ot 2Fand e O
defeetionr BHaTEYESEINE UPeEaNig e RIS, Bassidsd commbadérosport
vehuslparvising computer that controls operation of the entire article

trans cilj etection. information from various.sensor
o L e DR (R B 3R Sransport

coRpaRisInG ripaterigRRP A AapbrR et rmd RBkaifgsA raHepostation
7 starting staorpYuantiiay destistdidoratation ticaroang dge phataditylfr controls

optBfions hrthR£aniags, seNHRELORIOLS aeﬁrqﬁ?naofcﬁh%éﬁ%%pgﬁfmya the

vehicle 3 to pick up a container 5 from the 15 transport starting station 7,
UrapRPHEn YERTEIEn & ESHRRINér FRIHE TeHRHNBH StafioRORtARER pickimgthe
despilaéioorstanentTrom the transport starting station 7, the carriage

contrafiayefiy ;ERHE@EM\@&B%@&B{&P%tf%%é%ﬁﬁé?&ﬁ%ﬁﬂﬁﬁ@%mﬁon
7,t{§Qsﬁic}):rrtl %’age |§L%ﬁ(#gl%rmné§ rtﬁé)ﬂsiuon Corres%?;o?n% 0 th% S}Zoogq:aggg?crfe 3
© start %5 ior 7 Next with trie trafspor Vet __tgalﬁﬁ‘ port
to stop the transport vehicle 3 in a stopping position corresponding to the
transport starting station 7. Next, with the transport vehicle 3 standing
still in the stopping position corresponding to the transport starting station
7, the carriage controller performs lift control of the gripper 4 to lower the
gripper 4 from the upper position to the lower position. When the gripper 4
is located in the lower position, the carriage controller operates the gripping
motor 27 to switch the pair of gripping elements 4a to the gripping position,
whereby the gripping elements 4a grip the flange ba of the container 5.
Subsequently, the carriage controller performs lift control of the gripper 4 to
raise the gripper 4 from the lower position to the upper position. When the
gripper 4 is located in the upper position, the carriage controller controls
movement of the transport vehicle 3 to stop the transport vehicle 3 in a
stopping position corresponding to the destination station 7.

When the transport vehicle 3 has stopped in the stopping position
corresponding to the destination station 7, the carriage controller delivers
the container to the destination station 7 by lift control of the gripper 4 and
operation of the gripping motor 27, as performed when picking up the
container 5 from the transport starting station 7.
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still in the stopping position corresponding to the transport starting station
7, the carriage controller performs lift control of the gripper 4 to lower the
gripper 4 from the upper position to the lower position. When the gripper 4
is located in the lower position, the carriage controller operates the
gripping 25 motor 27 to switch the pair of gripping elements 4a to the
gripping position, whereby the gripping elements 4a grip the flange 5a of

the con{aiRar G SUBSCANSAD YIRS SaLF g@@eg%mﬁ%fge%%%@ %§§g&€'mg
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perated element om_the proxjmate position to th e position,
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OP%@rﬁi@@é@ £9p1thelieb tbﬁeggiﬂ@%'éff tp {Qvfﬂet%ﬂéi?%sﬂﬁﬂmﬂtﬂ@ carriage
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position, the carriage ™ ]
When the supervising computer gives a fetch command for fetching

~ a container 5 from one of the plurality of article supports 29, the carriage

controller controls movement of the transport vehicle 3 and operation of the
actuator of the pressing operating element 37 as in the case of the storage
command, and switches the article support 29 from the article storage
position to the article transfer position, as shown in Fig. 9 (A) (B). After
performing lift control of the gripper 4 to lower the gripper 4 from the upper
position to the lower position, the carriage controller operates the gripping
motor 27 to switch the pair of gripping elements 4a to the gripping position
for receiving the container 5 from the article support 29. Then, after
performing Lift control of the gripper 4 to raise the gripper 4 to the upper
position, the carriage controller operates the actuator of the pressing
opérating element 37 to switch the article support 29 from the article
transfer position to the article storage position.
[Second Embodiment]
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controller operates the actuator of the pressing operating element 37 to
cancel the pressing action of the presser 37b applied to the operated 20
element 32, thereby switching the article support 29 from the article
transfer position to the article storage position, as shown in Fig. 8 (B).
When the supervising computer gives a fetch command for fetching a
container 5 from one of the plurality of article supports 29, the carriage
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modification port means inthe firsi embodiment descri
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transfer po hows a plan view o per ortlon of the :
article p%wa%aam% & a?ﬂEl%o’"stﬂ&%g@lﬁoé‘l’fTé eF@lmoe@) 4Rolps be
mevphie etwotn ihwerportiostofdige position and article transfer position is

in the form of a slide guide mechanism 49 supporting the article support 42
to be slidable relative to a fixed frame 48 installed as corresponding to the
article storage position, toward and away from the transport vehicle 3
standing still in the article transfer location.

As shown in Fig. 10, the article support 42 has a pair of bar-like
frame members 43 extending toward and away from the transport vehicle 3
standing still in the article transfer location, and interconnected by three
plate-like members 44-46. The plate-like members 44-46 are arranged at
intervals in the direction toward and away from the transport vehicle 3
standing still in the article transfer location. These are a first plate-like
member 44, a second plate-like member 45 and a third plate-like member 46
arranged in order from adjacent the transport vehicle 3 in the article
transfer location. The first and second plate-like members 44 and 45 serve
as support members for supporting a container 5. The first and second
plate-like members 44 and 45 support the container 5 as positioned by
positioning pins W arranged thereon. The first plate-like member 44 has a
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15 article support 42 located in the article storage position. Fig. 14 (A)
shows a plan view of the upper portion of the article support 42 located in
the article transfer position. Fig. 14 (B) shows a plan view of the lower
portion of the article support 42 located in the article transfer position. The
support means for supporting the article support 42 to be 20 movable
between the article storage position and article transfer position is in the
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re@@rprﬁﬁrtm W@m@egfrarnéatarrbmgaébﬁetﬁﬁ(éu@@a’rsmt\ﬁ/rtﬁl to/from the
frathachip@trts 50. Therefore, when increasing or decreasing the number
of article supports 42, each of the fixed frames 48 may be installed or
removed. This facilitates an operation to increase or decrease the number

of article supports 42.
The slide guide mechanism 49 includes a plurality of guide rollers

54 arranged on each of the side frame portions 48b of the fixed frame 48,

and rails 55 supported and guided by the guide rollers 54.

The rails 55 are formed on each of the pair of frame members 43 of
the article support 42, and formed on both of an upper surface and a lower
surface of each frame member 43. The guide rollers 54 include two pairs of
upper and lower guide rollers 54a and 54b arranged in an end region of each
side frame portion 48b close to the transport vehicle 3, the upper guide
rollers 54a supporting and guiding the upper rail 55a on the upper surface
of the frame member 43, the lower guide rollers 54b supporting and guiding
the lower rail 55b on the lower surface of the frame member 43, and one
lower guide roller 54b disposed in an end region of each side frame portion
48b remote from the transport vehicle 3 for supporting and guiding the
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parts 51 formed at ends of upward extensions of the respective side frame
portions 48b, and fixed to two frame supports 50 by metal fittings. As
shown in Figs. 11 and 12, the frame supports 50 are arranged to extend
15 along the guide rail 2 as placed and supported on suspension supports
53. The suspension supports 53 are supported as suspended from the
ceiling by suspender bolts 52. In this way, the fixed frames 48 are

loSHAPAItEd 35 oﬂlmsmg&ng% ling- %s%eﬁn 19,48 may be

installﬁﬂ or removed by attaching or detaching the attachment parts 51
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7 r oIIe upportin
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Iower §iirtacpeaotitfed fedenecmie b es @sm@d%a’éd%@rf@ﬂ;édeffﬁﬂﬁé 4P and
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veHAngIag sl § ?&E%f? ﬂlﬂf} t ansf%ch%cg anéfer location, of plate-like coupling
members 61 interconnecting top ends of the pair of side frame portions 48b.
The support 62 is disposed in a position adjacent an inner side of one of the
side frame portions 48b of the fixed frame 48, and has a longitudinal
direction thereof coinciding with the direction toward and away from the
transport vehicle 3 standing still in the article transfer location.

The operated element 56 is fitted within the width, in the
longitudinal direction of the guide rail 2, of the article support 42 located in
the article storage position. Therefore, as installation space of article
supports 42 longitudinally of the guide rail 2, it is necessary only to secure a
space for installing a pair of fixed frames 48 slightly larger than the width

of container 5. Thus, the installation space of article supports 42 may be

reduced in the longitudinal direction of the guide rail 2. Since a plurality
of article supports 42 can be arranged in a reduced space in the longitudinal
direction of the guide rail 2, a plurality of containers 5 can be stored while
saving space.
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operates the article support 42 to the article transfer position as shown in
10 Fig. 13, and when in a remote position away from the transport vehicle
3, operates the article support 42 to the article storage. position as shown
in Fig. 14. The operated element 56 is disposed above the fixed frame
48, and includes a rocking element 59 pivotable about a vertical axis
relative to the 15 fixed frame 48, and a roller 60 rotatable about a vertical
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fieperied elempnhatislecded-indbe ramete ROsHoRHE 3diclele 3 standing
still in the article transfer location, and the other end fixed to the second
link arm 66. The resilient element 57 biases the second link arm 66 away
from the transport vehicle 3 in the article transfer location, to bias the
operated element 56 to the proximate position, thereby to bias the article
support 42 back to the article storage position.

The transport vehicle 3 includes a operating means 35 having a
pressing operating element 58 of the pressing type. The operating element
58 is movable to project from the transport vehicle 3 for pressing the
operated element 56 from the proximate position to the remote position, and
movable to retract to the transport vehicle 3 for allowing the biasing force of
the resilient element 57 to return the operated element 56 from the remote
position to the proximate position.

As shown in Fig. 15, the pressing operating element 58 is disposed
between the pair of front and rear vertical frames 22, at a side of the gripper
4, and within the fore and aft width of the transport vehicle 3. Thus, the
pressing operating element 58 is fitted in the fore and aft width of the
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support 42 is located in the article transfer position. The linkage
mechanism 63 includes three link arms, i.e. a first link arm 65, a second
link arm 66 and a third link arm 67, pivotable about vertical axes for
linking movement of the rocking element 59 of the operated element 56
and 10 movement of a linking operated element 64 erected on the third
plate-like member 46 of the article support 42. The first link arm 65 has
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fuliaee 48 is fitted in the width, in the longitudinal direction of the guide rail

2, of tt&s shown in Figs. 11 and 13, the operated element 56 is located in
the proximate position by the biasing force of the resilient element 57.
When the operated element 56 is located in the proximity position, the
linkage mechanism 63 causes the slide guide mechanism 49 to support the
article support 42 as located in the article storage position.

After the transport vehicle 3 stops at the article transfer location,
the pressing operating element 58 moves the slider 58b to project from the
transport vehicle 3 by operation of the actuator. The slider 58b presses
and moves the operated element 568 from the proximate position to the
remote position against the biasing force of the resilient element 57. The
movement of the operated element 56 from the proximate position to the
remote position rocks the first to third link arms 65-67 about the vertical
axes, thereby operating the linking operated element 64 toward the
transport vehicle 3 standing still in the article transfer location. At this
time, the rails 55 on the frame members 43 of the article support 42 are
guided by the guide rollers 54 and, as shown in Figs. 12 and 14, the article
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article support 42 located in the article storage position. This allows a
plurality of article supports 42 to be installed longitudinally of the guide rail
5 2 while minimizing spacing between the article supports 42. A plurality of
article supports 42 can be installed efficiently in a small space. The
pressing operating element 58 includes a slider 58b slidable relative to a
base 58a by operation of an actuator such as an electric motor not

shown. T.he press ratln nt 37 moves.the sli 58bt
ul[}?_gortt fam: ﬁestrgqnggﬁoﬁl veﬁ fe § ra&raﬁ%’& 8%&813?6 etﬁéamfer
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time, tig £ail339:Q8 BSrame Mamkers 43 Oftha AURR SURROEHE? Ausport
vehicle 3 to stop the transport vehicle 3 at the article transfer location
corresponding to the destination article support 42. Next, with the
transport vehicle 3 standing still in the article transfer location
corresponding to the article support 42, the carriage controller operates the
actuator of the pressing operating element 58 to press with the slider 58b
and move the operated element 56 from the proximate position to. the
remote position, thereby moving the article support 42 from the article

- storage position to the article transfer position, as shown in Figs. 12 and 14.

After performing lift control of the gripper 4 to lower the gripper 4 from the
upper position to the lower position, the carriage controller operates the
gripping motor 27 to switch the pair of gripping elements 4a to the release

_position, thereby delivering the container 5 from the gripper 4 to the article

support 42 located in the article transfer position. Then, after performing
lift control of the gripper 4 to raise the gripper 4 to the upper position, the
carriage controller operates the actuator of the pressing operating element
58 to cancel the pressing action of the slider 58b applied to the operated

.19.



(91}

10

15

20

30

35

guided by the guide rollers 54 and, as shown in Figs. 12 and 14, the

article -18 support 42 slides from the article storage position to the article

transfer position. After the article support 42 is moved from the article

storage position to the article transfer position, the pressing operating

element 58 5 moves the slider 58b to slide and retract to the transport

vehicle 3 by operation of the actuator. When the pressure applied from the

I ent 56 is canceled, the biasing for f the
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to the xeleasenpesitie, therebydelivating tReENNNRS 205 S IRRST be
de%é%é%?l.ar % third embodiment shows modifications of the fixed frame
and slide guide mechanism in the second embodiment described above.

The constructions of fixed frame 74 and slide guide mechanism 70 in
the third embodiment will be described hereinafter with reference to Figs.
16 through 21. The other aspects of the construction will not be described
again. | _
~ Fig. 16 is a perspective view showing four article supports 68
arranged side by side. Fig. 17 shows an exploded perspective view of an
article support detached from the fixed frame 74. TFig. 18 shows a
perspective view of an article support 68 located in an article storage
position. Fig. 19 shows the article support 68 switched to an article
transfer position. Fig. 20 shows a plan view of the article support 68
located in the article storage position. Fig. 21 shows a plan view of the
article support 68 switched to the article transfer position.

As shown in Fig. 17, the article support 68 has suspension supports

69 extending upward from the article support 68. The slide guide
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support 42 located in the article transfer position. Then, after performing
lift control of the gripper 4 to raise the gripper 4 to the upper position, the
35 carriage controller operates the actuator of the pressing operating
element 58 to cancel the pressing action of the slider 58b applied to the
“operated .19 element 56, thereby moving the article support 42 from the
article transfer position to the article storage position, as shown in Figs.
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vertically from an end in the longitudinal direction of the lower end portion
69a, and an upper end portion 69¢ extending from an end of the
intermediate portion 69b toward and away from the transport vehicle 3 in
the article transfer location. The upper ends portions 69 of the suspension
supports 69 are interconnected by a suspension coupling member 81. The
lower end portion 69a and intermediate portion 69b define a plurality of
bores 69d arranged at intervals in the longitudinal direction thereof.

The fixed frame 74 includes a pair of side frame portions 74a
arranged outside the article support 68, and is elongated in the direction
toward and away from the transport vehicle 3 standing still in the article
transfer location. The pair of side frame portions 74a are interconnected
by frame coupling members 80. A first frame coupling member 80a is
disposed closer to the transport vehicle 3 in the article transfer location. A
second frame coupling member 80b is disposed remote from the transport
vehicle 3 in the article transfer location.

The fixed frame 74 is supported in suspension, with mounting
members 77 extending upward from the respective side frame portions 74b
and fixed at upper ends thereof to two frame supports 76 by metal fittings.
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article support detached from the fixed frame 74. Fig. 18 shows a 30
perspective view of an article support 68 located in an article storage
position. Fig. 19 shows the article support 68 switched to an article
transfer position. Fig. 20 shows a plan view of the article support 68
located in the article storage position. Fig. 21 shows a plan view of the
article support 68 switched to the article transfer position. 35 As shown in
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eas% has a plurality of bores 71a arranged in a plurality of rows. The
suspension supports 69 are arranged at right and left sides of 1.5 the

article Sbp s B8 Ukt sl EspdAsiorl udppartl 6§ Hftuaed ot fixed
freng: pottian 6 gaicknreidtad MS@@&@%%@@@M%%M&@&@B% of the
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20 698 tenchals (ipperecfutpediomn 68e pxtendisidfrdimar engbihe74a of the

ﬂi@@@z@ﬁ'@t?cpo{g efé%ﬁzéqyfarq*ﬁ@dg@wﬂa@r&w%@ﬂ% %Valﬂs'ee %Pes of
ﬁ? e article sferé)cat éler (iwportlons 69 of e suspen
TosBpohs %’fﬁe Y SPPES UG ?ﬁ%rﬁ%é@%l‘aﬂﬁem
selevask @mipmléﬁm%bmednkgdlmepmda@%od‘eﬁmmﬁm ity third
gAddeRFId aranged@binterialsinthe topgitudinaidiregtiontheregher end
portion 69c of each suspension support 69 has the first g_uide rollers 79a and .
second guide rollers 79b forming pairs of upper and lower guide rollers

- which, along with the third guide rollers 79¢, form two sets spaced apart in

the direction toward and away from the transport vehicle 3 standing still in
the article transfer location.

As in the second embodiment described hereinbefore, the fixed
frame 74 includes an operated element 82 supported to be movable toward
and away from the transport vehicle 3 standing still in the article transfer
location. The operated element 82 is linked with the slide guide
mechanism 70 such that the operated element 82, when in a proximate
position close to the transport vehicle 3 in the article transfer location,
operates the article support 68 to the article transfer position, and when in
a remote position away from the transport vehicle 3, operates the article
support 68 to the article storage position.

The operated element 82 is pivotable, with a longitudinally middle
part thereof pivotally connected to a plate-like base 90 mounted on the first
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The fixed frame 74 includes a pair of side frame portions 74a arranged
outside the article support 68, and is elongated in the direction toward
and away from the transport vehicle 3 standing still in the article transfer
location. The pair of side frame portions 74a are interconnected 30 by
frame coupling members 80. A first frame coupling member 80a is
disposed closer to the transport vehicle 3 in the article transfer location. A
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By rocking movement about a pivot axis 100, the operated element
82 is switchable between the proximate position and remote position. The
operated element 82 has an end region 82a thereof which, in the proximate
position, is located closer than the pivot axis 100 to the transport vehicle 3
standing still in the article transfer location. The end region 82a of the
operated element 82 has a groove 101 formed therein. When the operated
element 82 is located in the proximate position, the groove 101 extends
toward the pivot axis 100 along a direction crossing the direction toward
and away from the transport vehicle 3 in the article transfer location. The
groove 101 is open in the direction toward and away from the transport
vehicle 3.

As in the second embodiment described hereinbefore, the transport
vehicle 3 includes a operating element 102 movable to project from the
transport vehicle 3 for operating the operated element 82 from the
proximate position to the remote position, and movable to retract to the
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which, along with the third guide rollers 79c, form two sets spaced apart in
the direction toward and away from the transport vehicle 3 standing still in
25 the article transfer location. As in the second embodiment described
hereinbefore, the fixed frame 74 includes an operated element 82
supported to be movable toward and away from the transport vehicle 3
standing still in the article transfer location. The operated element 82 is
linked with the,sli uide 30 mechanism 7Q such that t rate
R e e TSy chhergegnote
POt R RE SRR ReaBeR L iBPerates the article support 68 to the article
transf@npasitonhanid Wi dinernaieepasiienamaydiomethe ARk an
vehiele 3 QPEraig hg I 'ﬁl [ rticle,stor, sition.
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Eroma bt SRARSMP HolRBitkY Toshaadiks BHse o mathda srrmelerstocapion,
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m3anlEAter PAUIONGLdan TheineTolnd €lomanLBRIsRoRsh MNP fenicle 5
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thésefb%%?éagn’i#geértié?g%t&%%gﬁﬁs BBOFNE ikl Ak iHhrigeerated
eliinkewe Afediranisthe3fortimkaty poviémentofthe operated phement. 82 With
mBPETOUEBTEINOE Hhe STEIScIunP i 88 Syehthatcwvbrd thepeiatednicle 3,
: %Ieméerntt%hgllocgt%dg% the og?ate osition, %e article séttg)g}%rt 68 Is,
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pasisentedinbieceendls, pouitiongasEneticidlan 30Bpors 68derigeawt findhe the
gradicle ansfermasitiomstheclikagemaeenanism §aislpdes hiee iferating
malms. i.e. afirst link arm 85, a second link arm 86 and a third link arm 87,

plvo?éble about vertical axes for linking movement of the operated

elemenP s2earE hRotin it autiony Topdiatedlete rarasade elerme oh 82 is
mthensadpensibe toupling ftarhe Flvatabhe fikstdinklaypi®bthasienegentbeated

behereof pivogally %%ﬁéﬁ%%%?g%”ﬁ% 8&%{}3‘9%%&95 lementfe. and, 4k

the other end piv 0 a ‘longitu intermediate position

argp R bEBAAFNE SRnsE DR TR hie RMCEAYR RS TRE éndhperadrof the
othiwotatlg cegec@ihtottbdape13dednd dhee ottt endiplvawllyingnnest@dent

aBe RN B RIBG I BAIRK B FeriBEd element 82, the end region 824 and

opposite end region 82b are movable opposite to each other in the direction

toward and away from the transport vehicle 3 standing still in the article
transfer location. .

- When in the proximate position, the operated element 82 extends
along a direction crossing the direction toward and away from the transport
vehicle 3, with the end region 82a having approached the transport vehicle
3 in the article transfer location, and the other end region 82b having moved
away from the transport vehicle 3 in the article transfer location. When in
the remote position, the operated element 82 extends along a direction
crossing the direction toward and away from the transport vehicle 3, with
the end region 82a having moved away from the transport vehicle 3 in the
article transfer location, and the other end region 82b having approached
the transport vehicle 3 in the article transfer location.

The groove 101 formed in the end region 82a of the operated element
82 includes a distal side straight portion 101a which, in the state of the
operated element 82 being located in the proximate position as shown in Fig.
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20 third link arm 87 has the other end pivotally connected to the linking
operated element 84. By rocking movement about a pivot axis 100, the
operated element 82 is switchable between the proximate position and
remote position. The operated element 82 has an end region 82a thereof
which, in the proximate 25 position, is located closer than the pivot axis
100 to the transport vehicle 3 standing still in the article transfer location.

end region 82a of the operated glem nt8 has groo e 101 formed
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f5&ation 8 SoTERRIH groove 101 of the operated element 82.

With M@vemenfcofqﬁéfemgagna@nmr@;lqmzaltol@%jewfrmmhmﬁmpmm 82

wiebhicle=3criheengaging roller 102a engages the groove 101 to push the

operated eleme t82fom the‘proxm&ﬁte posrtl rem te oss%on

With 10" movement of t eengagln félfaafo retrac‘:‘j‘t Y He

PIoEHRAES PR ispetattiraiemett Bosk vmiBalirbmdnecréhestdingsitiofhen the
opite frdxiloatenp@sitierlotatesbiy ety he engagingitilieat(2an in Fig. 20,

thg'sﬁgggp%(%cféo@n}g? ﬁ%fﬁljo% 118“1 é’qucr% %80%%”%@%6% a}%ul}hm the

push pull type opera eans IS construction

dipREtipL AR R e AR At B rﬁaahté?aeoﬁrﬁrésﬁa% yohirle ivoliteangaging
rothey pitaxis i@ godatenroject from the transport vehicle 3 enters the

opening of the distal side straight portion 101a of the groove 101 and fits
into and engages the groove 101. The engaging roller 102a engaging the
groove 101 moves to project from the transport vehicle 3. Thus, the
engaging roller 102a moves to the proximal side straight portion 101b while
pressing a side wall of the groove 101, thereby pushing the operated
element 82 from the proximate position to the remote position.

An operation for moving the operated element 82 from the remote
position to the proximate position will be described next. The engaging
roller 102a engaging the groove 101 moves to retract ifo the transport
vehicle 3. Thus, the engaging roller 102a moves to the distal side straight
portion 101a while pressing a side wall of the groove 101, thereby pushing
the operated element 82 from the remote position to the proximate position.
When the operated element 82 is located in the proximate position, the
distal side straight portion 101a of the groove 101 is open in the direction
toward and away from the transport vehicle 3. Thus, the engaging roller
102a disengages from the groove 101 through the opening of the distal side
straight portion 101a of the groove 101,
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between the end region 82a and an opposite end region 82b. The first link
arm 85 of the linkage mechanism 83 is pivotally connected to the end of
the other end region 82b of the operated element 82. With rocking
movement 20 about the pivot axis 100 of the operated element 82, the
end region 82a and opposite end region 82b are movable opposite to
each other in the direction “toward and away from the transport vehicle 3
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counterclockwise. As shown in Fig. 20, the restrictor 104 is mounted on
the base 90 to be downstream, in the clockwise direction, of the operated
element 82 located in the proximate position. When the operated element
82 located in the proximate position rocks clockwise, the restrictor 104
contacts the operated element 82 to stop the clockwise rocking of the
operated element 82.

When a force acts to move the article support 68 located in the
article storage position to the article transfer position, the linking operated
element 84 will move toward the transport vehicle 3 standing still in.the
article transfer location. Thus, when the article support 68 is located in
the article storage position, the linkage mechanism 83 has the second link
arm 86 and third link arm 87 connected as flexed away from the transport
vehicle 3 in the article transfer location. Consequently, the operated
element 82 is rocked clockwise when the linking operated element 84 moves
toward the transport vehicle 3 in the article transfer location.

Thus, when a force acts to move the article support 68 toward the
article transfer position, the linkage mechanism 83 and restrictor 104 can
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An operation for moving the operated element 82 from the 15 proximate
position to the remote position will be described first. When the operated
element 82 is located in the proximate position as shown in Fig. 20, the
distal side straight portion 101a of the groove 101 is open in the direction
toward and away from the transport vehicle 3. The engaging roller 102a
moving to project from the transport vehicle 3 enters the 20 opening of the

' | ral rtion 10 f the Qroqve and fits .into and
re%%%%@@%%%%@%@ e R e e mwpore
68 11 thewdidgrbpeaardntiéoRansport vehicle 3. Thus, the engaging
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P ardand anay HOHATTE transport VBRRTRE *PHES, the“engaghhs rakerating
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sudbealiRNa ARG e, inkag® 10 peshanisps A3Jinkig the %@CE%EBBPEE té@? the
arfitle fﬂ%%?-‘@' & {HS@%? grul%ontally from the article storage position to the
article transfer position as supported in suspension by the fixed frame .74.
After the article support 68 is switched from the article storage
position to the article transfer position, the operating element 108 is moved
to retract to the transport vehicle 3 by operation of the actuator. The
engaging roller 102a of the operating element 102 is engaged with the
groove 101, and the operated element 82 is pulled to rock from the remote
position to the proximate position. When the operated element 82 is
located in the proximate position, the engaging roller 102a of the operating
element 102 is disengaged from the groove 101. The rocking of the
operated element 82 from the remote position to the proximate position
rocks the first to third link arms 85-87 about the vertical axes, thereby
operating the linking operated element 84 away from the transport vehicle
3 in the article transfer location. The article support 68 is moved from the
article transfer position to the article storage position. At this time, since
the slide guide mechanism 70 slidably suspends and supports the upper end
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that, when a force acts to move to the article support 68 to the article
transfer position, the operated element 82 is rocked to the side regulated
by the restrictor 104. To describe this construction further, the operated
element 82 is 15 rocked about the pivot axis 100 when pushed by the
operating element 102, and therefore the restrictor 104 contacts the
operated element 82 to stop the rocking of the operated element 82 in the
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3% GEWiSEAeSH ﬂ@etmmgn@(éerﬁtétt@reme"ﬁ 84)pwésngomaamshe moved to
pisdaEperbretiste aruhmﬁttle@ﬁm@swdﬁaatt@@ﬁ%mug \e@%@ei@EC%o the

t6 d th t t t
e e Bl B BE e PRRIRR B7 From
thpgegpetakesdismdatiss Wwﬂwaﬁe@s@swﬁt@wﬁ@@mwce of the
restidiagediositian. THE eobiomnooeufonguhien $wmipegam1@1@fﬁﬁeﬁlﬂmmr$6 or

Sheiw I will
Sﬁq T, Lna, ﬁﬁfﬁ*ﬁ%?% R e
t

VRSB RS SRR Bl e inng B TR P s goximate
pemtiste Bupported8ote|poaitthin the article storage position by I|nk|ng action

of the (2) In the first to third embodiments described hereinbefore, the
article supports 29, 42 and 68 in the article transfer position transfer a
container 5 to and from the gripper 4 located in a position close to the upper
position. For example, the article supports 29, 42 and 68 in the article
transfer position may transfer a container 5 to and from the gripper 4
located in the upper position. In this case, the article transfer position is
higher than the article storage position, and the support means vertically
movably supports the article supports 29, 42 and 68.

The position of the article support 28 for transferring a container 5
to and from the gripper 4 is not limited to the upper position or the position
close to the upper position, but may be a position lower by a set height than
the upper position. In this case, a container 5 may be transferred between
the article support 29 and gripper 4 by lowering the gripper 4 by the set
height from the upper position in the state of the article support 29 being
located in the article transfer position.

(3) In the first to third embodiments described hereinbefore, a
plurality of article supports 29, 42 and 68 are arranged along the guide rail
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linkage mechanism 83. After the transport vehicle 3 stops at the article
transfer location, 10 the operating element 102 is slid to project from the
transport vehicle 3 by operation of the actuator. The engaging roller 102a
of the operating element 102 is engaged with the groove 101 to push the
operated element 82 from the proximate position to the remote position.
The movement of the operated element 82 from the proximate position to

the remote position.15 rocks the first to third link arms 85-87 about the .
2 voriB| QI o By O PR IRy bbrai SonTeAve tonaried as
apthropatsport VehiktetBarnntiglartvlepeatsi, [4€atiod 68ssaaassiathwl at both
si@¢HCle SRR s BWitched Hamiha articinateragepesitionde e he guide

g icle transfer position as shown in Figs. 19 and 21. At this time, since
€ slide guide mechanism 70 slidably 20 suspends and supports the

upper@nd portibastass 6ethbizd on g s afscrr dshaednhefars, the
tripsporaliyHide &h@étiﬁ}ﬁﬁ&féﬁ]ﬂﬁ:ﬁf@ii}%ﬁhiﬂhﬁ)&.ﬁrﬁﬁlﬁhﬁ%ﬁ?fgpgﬁﬂmmg
ted i pension:hy.the. fi rame. /4. r the article support
R L AL PR R S
fropstbsntnppsBostatriy dr merid (BIRRSTERE D WA ER R AR rih o dte or
opezhidles3 bl nperatibbofithe ablaater. Thigeenghding rdldrdO2al0f theansport

veReIatingslamsntiioR isengageth with g1 groeve 4 Q1. @nd fhe, operateq, .

t 82'is pulled t ro&kfrom the remote _position to the proximate

.elemen [
S”g%%i ot P BHOR & Bl At BB R S A R ot ER BRSPS StoTage
posdisition, flieepgsgiby rollprddizz oftheppertatigy Borelementvi®eso project
rigum%ﬁom%gmaf&na%g he4asking ofdhe1orgrated element82the
rom the remote position to é}ﬁe rOX|maEf ggs%n%% ro&:gks tl}e irst to third™ .
TR FERRTRY Ao BRI RES I BFeBg b urktng G riHge Tail 2
begpaencthelemarie daaavwigrfrord tudieknspon sepioketignn thidaride the first
erﬂ’@{ﬁ@ft fﬁiéﬁ@ﬁ?@@ atEfti@lar@i?isTp%@Fmg 68risp i @&qﬁ Bemt g’i@e’?ﬁo@'ﬂ%ﬁguiﬁe rail
rapsfer pasition to,the article storage position. ime, since_the slide .
2 e R R B Sy 26 in
the Jamsid wdamat teestipors de sdatad 2upport 68 moves horizontally
from th®) arliale larfsfer positonite theatiiakenstothgebsiion fsinbefore, the

mEHRROSE, 13 SURREPHRBLY INERIXEr aRe: Fe KRHACE RIPQAIDEDE]L er 4
capable of gripping a container 5 in suspension, and vertically movable
relative to the transport vehicle 3. The construction for holding a
container 5 may be varied as appropriate. For example, the transport
vehicle may include only a gripper for holding a container 5 by pinching it at
opposite sides thereof.

In this case, for example, article transfer stations are arranged at a
gide of the guide rail 2. Each station has an article transfer device of the
extension and retraction type for transfer of articles to and from the
transport vehicles 8. In this way, articles may be transferred between the
transport vehicle and the station.

(6) In the first embodiment described hereinbefore, the operated
element 32 is disposed in the upper position of the fixed frame 30, while the
link mechanism 31 is disposed at the lower end of the fixed frame 30.
Conversely, the operated element 32 may be disposed at the lower end of the
fixed frame 30, with the link mechanism 31 disposed at the upper end of the
fixed frame 30.
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5 (1) In the first and second embodiments described hereinbefore, the
operating means is exemplified by the pressing operating elements 37
and 58 of the pressing type. In the third embodiment, the operating means
is exemplified by the operating element 102 of the push-pull type. The
type of operating means may be varied as appropriate. 10 For example, a
operating means of the pull type may be employed. In this case, a
resilentelemprbis RIAIVEH [ pRSING R ARGIAIALRISMEN. 22, 30 ofifRage
back to the remote position. The operating means is moved 0 projéect
TSRS RaniSpBft VERRIDS Mgt elusieerdc e shbdiranspoitgear 40
andhiblef8 4therdhetcopuiithet operdtdediethe gt 320 Sba01i 82 fBSMIHY the varied
aLempiRPRSHION 8 NG BANMAIS PRslion A0ANSIE AP EIRCE 00 NRens of

resilient element. The operatign for pulling the operated element 32,
the ﬁ%_?ﬁ%% re%?%?ee BBS#%&@%%Y@%%%O&% R ameskanyen 31, for
optioaling thlecopetitled sipmerit 32, 56 BrB2ttickiustoirage the ptoximadeen the
opesition dhe femotePRSIRn p20xi MdNR Ishie, thitd smRedinems. article
Sdesgrl,g)ﬁg te()e%%gbélefgr?étpe article sugi)orts 9, 42 and 68 in the article .
.]tl?%l%s]fer position j(rgnls er 4 ‘container 516" ﬂ@@?’lﬁf&gfﬂé’éﬁféﬁ ffi 18
1%@@31’@@%%?03@%19% upper position. For example, the article supports

29, 42(ghd B8 'lfhéhﬁﬁtifﬂﬁl mﬁmf@wh liiorR MaydsaBsBEQ ﬁ@@@ﬁl&‘éﬁéﬁg the

g fro ipp cated in the upper position. In this case, the .

agﬂ%%%e tfr%arglqs%%%%s%gﬁr%ﬁl:g kﬁ%%gr ?ﬁgﬁsthgo %prtiac &' €torage poaitsh ,Sar?[d gigring

SRR ahsS Rk SmovEbly aipiskrEs neniaersedippans be, Aaried as

approfreapesition of the article support 29 for transferring a container 5 to

and frgay th i 4.1 limited:1q.t er ition or the paosition
30 dlos o e “lﬁﬁﬁ%ﬁ“?{?& D e AN R e

PORYARE SBEE? HESRohP GrothéaisBOs BoRdmEnS i Haoraatmesament of
thyetiveenpthe articlelsupporf2atans, grlppevatactopesinp thefiribpeogdMting

miberseh gt frnthennas Rosipedp thestateiaf the adicle TuRead $vith
belngzagoct:?g'ed in the artl_%lf trar(jejs%?rgposmon. 35 (3) In the first to thir

LR B O EN S BB MR RERIE: a plurality of article supports 29, 42
and 68 are arranged along the guide rail - 28 2. The number of article
supports 29, 42 and 68 may be varied as
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appropriate. While the article supports 29, 42 and 68 are installed at both
sides of the guide rail 2, they may be installed only at one side of the
guide rail 2. 5 (4) In the first to third embodiments described hereinbefore,
the transport vehicle 3 has two operating meanss, i.e. the pressing
{:ﬁlggl &!ﬂ% nt 37 or 58 or operating element 102 movable to project
rightward from the transport vehicle 3, and the pressing operating
element 37 or 58 or operating element 102 movable to project leftward
frowm theitiarnsponpd fehilde &ydgrrssuitghing the article supports 29, 42 or

68 arranged gt boffs ?ﬁﬁg’ﬁi@&%lﬁ?ﬂﬁh&bﬁ%%ﬁg% ey aaaieind

and article sto gle osmon It is possible to provide one operating
RasHeATAsEE & eb MRS & trightward and leftward from the transport
vehicleB afticwitghiogt the atidie goppmnt$RNIMR or69 poranyedbicdbtivesn

aﬁi%@ﬁafethemtﬁtt?oﬂ%&%@%ﬁ be,ArkaiR fansis ARG SIAIRO8 said
jon. Then the irst e nt the, ortsZ arran

SN Dl R el Eﬁ%ﬂe o

St st Hasibiviele supports 29 in the longitudinal dlrectlon of the guide rall

2.(5) H?pﬁl@tikﬁgtﬁ%ﬁﬂﬁ%%ﬁmrﬁﬁm@@@ﬁ@ﬁﬂ@d}b@ﬁﬁbﬁi@ﬁﬁng’l%@%wie

§§b§f %% d&,examplif 8{% QY IS Ira0sport Yeicia 804 %{Q?g?éfgxgc‘fsﬁéon

e o grlp iIng a container |n sus ension, and ver ically mgv
whighve! Ii’Hébi rt%?rsb/rﬂs/éheteagthiﬁéréaﬁ&meﬁaﬂ%r%tsﬁwa BhtgiRer
lﬁmayrbeﬁmédlaﬁzhtpmrppmate For example, the transport vehicle may
dﬂ%llégfeﬂﬁ mRer for holdlng a container 5 by pinching it at 25
opposite, SI e ereof l case, for example, article transfer stations
are ar ]éoét’a 6{ﬁiide rail 2. Each station has an article
transfet gnpgw dotreimxien sioaideratidctionaypd founpersied chartities,

§91§ @Hé%éf BERAUTIVERINES B A dhiecWa Yo RdticlsBi B aG and
transfe b{eb% betwe nth 0 tra rﬁ ff)ort Vehl'fle and thz statlon

irst ertUBN RN BdSE B Her b SEIohe: i paFAdEe St b o an
mwnmn@ctjpp@mtpﬁ%dumbﬂmbq%eméaﬂ@\a@r wmtélﬂ@eacmeem an
mechanisrslsiatispesedaidhelowenrnhebiletixad frame 30.

&Z”!S?ﬁe@fﬁ%%n%ﬁ R RO LS

kfiipand from said gripper in or adjacent said uppet position.

2. An article transport facility as defined in claim 1, further comprising:

support means for supporting said article support to be movable between
said article storage position and said article transfer position; and

an operated element movable between a first position and a second
position;

wherein said operated element is operatively connected with said support
means such that, when said operated element is in said first position, said article
support is located in said arficle storage position, and when said operated
element is in said second position, said article support is located in said article

transfer position; and
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fixed frame 30. -29 (7) In the first embodiment described hereinbefore, the
linkage mechanism 38 includes the large diameter gear 39, small
diameter gear 40 and shaft 41. The construction of the linkage
mechanism 38 may be varied as appropriate. It is possible to employ any
linkage that links movement of 5 the operated element 32 and movement
of the link mechanism 31, for operating the article support 29 to the article
storagisl pergtiainghaieans ipphides dieipraenig? tdemene proxibbtdetween a
coR@sitiorsiand ‘ﬂ@ieﬁ@mfh%@ﬁi@@pémﬁrb?e?ﬂ@n‘th astticlHansfalct position
ou o§|t|o when he o&)eraetrea %I ent s dnd the remote position 10 (%) In
nt {6 thir OdiENTS Sescrl é%erel%efore the article transport
a %ﬂﬁg}lﬁ%%ﬁ@%@ﬁ@f@@g EbPRAREECS Sisligniachi EasHiRTocauses said

opstibsiralemctha@itices franspeidetisaobeivariedast enpoppaigi(d), and a
moVBfEAPEPRIAG' BRSUANLHOM ERCTATNG M RANS BIALDSBS AR BOSHIS said

remote fromt ntact 5OSItI0n Int ection O move
OPHAHDEIEVERCIE Bt AR ShEIbBEHIBR B GphrsipgsiHEaNs

need not be in a direction to project from the transport vehicle 3 with

3. respge aqﬁeferwn@?a;@%e&gpaw%f%d 30 What's, %ﬂ&&éﬁz%dﬁﬂ that
rticle transport f mprising. an artlcleté ortln mo ile body
Salﬁnam?éfam o b A L A g 2 HESH artce

support for article storage, the article support movable between an article
transfer position for receiving an article from said holding unit of said
mobile body and transferring the article to said holding unit, and an article
storage position; operating means provided on said mobile body for
moving said article support between said article storage position and said
article transfer position when said mobile body is at an article transfer
location corresponding to a location of said article support,
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characterized in that said holding unit includes: a gripper for gripping an

article with the article suspended therefrom, said gripper being vertically

movable relative to said mobile body; and a lift control mechanism for

vertically moving the gripper between an upper position adjacent said

mobile body and a lower position adjacent an article transfer station

disposed below said mobile body; wherein said article support in said
redpfitve frausteregoliaatettinphsed aticldsaatin dromespic giippéo mod article
stagiagepbsaidnipper position. 2. An article transport facility as defined in

claim 1, further comprising: support means for supporting said article

support to be movable between said article storage position and said

4 arttlearsindtctpasnen: aaldy gselaliacsdmetimodablebeahesned firsthat

Saidsiﬂ@@ thﬁdlﬁeﬁmhlﬁs BO@I@H’I gdier Qﬂb&ﬁiﬁl@@ﬁrmﬁ@ﬁ@ﬁmiﬁhE said article
i id support. means sugh that,,when sai .

R R R e 1o

SadLi PEHfe SIORAGE pOSRIBANa R HEIAIE dePatated| igippoart at a
losetwmdepositipnndaidsarticke s uppoitisiocatedinssdisharticle transfer
position; and.-31 said operating means includes a operating element
. moyable between a contac positiog f?r c%\?tacting said operated element,
Atatt

5-ant A ABACCHAAREREEBHBEY S ith St fedtenasiarigad in that
saithersticke nsopemenbefssaitsppertingselpntent exsaidicantaptpositiéom the

219R8E5: 56 5 oparatedelemantie RaYS: o eaith firshpasition %Ofs%igr ends

ofSES néju ogitioln, and a _movement of said operating element to sai
NON-CONTACL | So%ri)ti%lﬁp@a(f%% said operated element to move from said
second position to said first position. 3. An article transport facility as

6 definad inchale Areharagierized iyhal s 1QsaIdUPRET REans hag alink o4
HBEEDANI S RARPIS. AR QLYSHIEL BER APi20 2030 WRIAR width, in
longitudinal direction of said moving path, of said article support located in
said article storage position, and said operating element of said operating
means is disposed within a fore and aft width of said mobile body.

7. An article transport facility as defined in one of claims 2-5, further
comprising a biasing means for biasing said article support back to said
article storage position, said operating element, by movement to said
contact position, pressing and moving said operated element from said first
position to said second position, and by movement to said non-contact
position, allowing said biasing means to move said operated element from

said second position to said first position.

8. An article transport facility as defined in one of claims 25,
characterized in that

said operated element is pivotable about a pivot axis to switch
between said first position and said second position, said operated element
having a forward end region which, in said first position, is located closer
than said pivot axis to said mobile body located at said article transfer

location;

said forward end region of said operated element defines a groove
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relative to a fixed frame disposed at a location corresponding to said

article storage position. 4. An article transport facility as defined in claim

2, characterized in that 5 said support means has a slide guide

mechanism for supporting said article support to be slidable toward and

away from said mobile body stopped in said article transfer location, and

relative to a fixed frame disposed at a location corresponding to said
ex g tonsard prtiapived sxianaipnecatrdhspbartabittyintetetted idirection
toWb&Whﬁddiﬁﬁ@CEﬁiffﬁeﬁiﬂ ihabiﬁélﬁbaﬁfi(k&@éﬁp&f&Iﬁﬂi@%ﬁ%ﬂﬁﬂ%ﬁ%ﬁ@{l@l@@ﬂon,

t rti o, sli uide mechanism __ .

R R S SR enine
at FickntaSpert rdefifcasderimpabicorRosy clamicd- 4t dridasidiciedranster
loch@dsaishdperated element is disposed within a width, in a longitudinal

direction 6bealfOVIOMBAIM AT AT A S DRATLIACBIRA 1R B Rl IGui

storage position, and said gperating elémentof said operatiig . means Is
QRS U RKAPLS oS ATE S (GF G RRCLAY B PO R AR B 00
whesgispartfaeiitycas définad ngamnf drimen?-§) fntheowoippisiigon causes
saidiagiBadnRABRIAERIaR Ntheakkaritle SHRPSFEHRCKIRISRIGRIHICIG 8RR ed
ol éfx?esrq%oﬂbrsnald opera |nggog.lgg1nent, bé/i énovemgfnt toisiald cont%lct §§S|tlon, {of

pressing Ah moving aud ope}gtg Iéﬁ%’ﬁl_t RN S fﬂ’gfi % g ©
Saihid SRBEE FIBRIBN.CardbRanovEHRH TossaRn ridleobriaict opesiion clement
to allovdfepsaichkiasinend panBittnnevei saidoperatre element from said

second position to said first position. 8. An article transport facility as

defined in one of claims 2-5, 30 characterized in that said operated
9. eldMle RtV GiapiadbolAA BN ot dis tnediteh dawekrrldmsirseS. further
copgsitiarpandsaidisecdsdipesitioncsdidmpathatbdrelemeniphaving gaid article
Std‘lcgg\éaﬁgﬁagl{egion which, in said first position, is located closer than said

pivot axis to said mobile body located at said article transfer 35 location;

said forward end region of said operated element defines a groove - 32
1 0extendingltowanspsaid piibtyarisditngcaidirestioh thatintérSectmencterized in
th&liEestinlity of article supports are arranged along said moving path.

11. An article transport facility as defined in one of claims 2-5, characterized in
that said first position and said second position are a location closer to and a
location remote from said mobile body located in



toward and away from said mobile body located at said article transfer
location, when said operated element is located at said first position, said
groove opening at an end thereof facing said mobile body located at said
article transfer 5 location; and said operating element has an engaging
element engageable with said groove and movable in said direction
sappaand.anay.rom said moblle hocky, wherein a movement of said
engaging element to said contact positi 1 causes said engaging element
to engage with said groove and to push said operated 10 element from
said first position to said second position, and the movement of said
engaging element to said non-contact position allows said operated
element to move from said second position to said first position. 9. An
article transport facility as defined in one of claims 1-5, further 15
comprising a retaining device for retaining said article support in said
article storage position. 10. An article transport facility as defined in one
of claims 1-5, characterized in that a plurality of article supports are
arranged along said moving path. 20 11. An article transport facility as
defined in one of claims 2-5, characterized in that said first position and
said second position are a location closer to and a location remote from
said mobile body located in 25 30 35 fin said article transfer location,
respectively. -34 ARTICLE TRANSPORT FACILITY ABSTRACT An
article transport facility comprises an article transporting mobile body
movable along a moving path and having an article holding unit; an article
support for article storage, the article support movable between an article
transfer position for receiving an article from the holding unit of the mobile
body and transferring the article to the holding unit, and
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an article storage position; and a operating device provided on the mobile
body for moving the article support between the article storage position
and the article transfer position when the mobile body is at an article
transfer location corresponding to a location of the article support. Fig 1

ARTICLE TRANSPORT FACILITY

ABSTRACT

An article transport facility comprises

an article transporting mobile body movable along a moving path
and having an article holding unit;

an article support for article storage, the article support movable
between an article transfer position for receiving an article from the holding
unit of the mobile body and transferring the article to the holding unit, and
an article storage position; and

' a operating device provided on the mobile body for moving the

article support between the article storage position and the article transfer
position when the mobile body is at an article transfer location
corresponding to a location of the article support.

Fig 1
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