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ARTI CLE TRANSPORT FACI LI TY BACKGROUND OF THE
I NVENTI ON This invention relates to an article
transport facility including an article-carrying
nobi | e body novabl e al ong a novi ng path and havi ng an
20 article holder, and article supports for article
storage novabl e between an article transfer position
for receiving articles fromthe article holder of the
nobi | e body and for passing articles to the article
hol der, and an article storage position. The above
article transport facility includes a plurality of
article 25 transARTIELE TRANSPORWEACHL.PDY t he
novi ng path. The nobil e body noves along the noving
path to transport articles between the stations. The
article supports are provided to keep tenporarily
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 noving path,
"BACKGROUNMPUPTERINTEIRIRIRN of the mobile body.
When artjcles are stored on e article supports or
when art P @yenkien ielses dotaa dntichs ttensport fdility including an
jode-tarrytih 1 YRGEH Y i h i
safbjodé-tarryine nadBild bedyp 18 Abk @)éﬁgnz[x% %%}% eaﬁld having an

jtion to the arti

i ¢l ora S

S’%@}"f‘? Blder, 3 i SUPRGTES der prigpletsierage towable baiaveen an

gL o s bt EedvigPRRLNR, AT the BIRER] holder of the

dhohitc Bod A O pRRking Grticles 3 RRGavisle olden iangd asarticle

Stepaigedostion. -1 serving as the noving path installed _

on the i Ly -] 4 hanj .. pLvat abl e out. a i

por i 70 T, abie afiiple VealRGOR R il dena BhgBYT ofgarticl

iﬁ%?;;@tpwfngecb slingidte mgvasg phath.arThe hmt?;wmy moves
Mk ot ora sition

and a? icle fggﬁg¥§$ﬂ€%§??lOnJh%%ﬁb%$ﬁ?%$§ﬁﬁﬁek ns.

cyl i nd hlecﬂ%}fiﬁs sgPREtsass Providedi toi kepretesnpirariliynirticles to be

trenispotted fothotthtions. MPha’ikide SHUBBAL! Al LURENy ! Bated in

.i.cl t iti dt
Bbion§ {or 2uite Biiwase Sufchs abus sideof she (mawigpatil) not to
HILO¥85@ Teith fmovemenpbeihe kibbil Bo&ﬁnmbgl%i{%%cllg g#']é:lfsﬁoered on

t ilJt en storing an, 1
%%eta %%igfes & F&%@P}fds &f t%\ﬂ??} ATHAPS 80 tRAREPERiSdd from athe article
ﬁgpq;tsg therva:hmieesupm&f( ﬁfﬁlmdﬁbd_ fapnelr thie! a%x%%cﬁé/ ktoRdgé position to
| 0 . chani sm abou e
e NS et ki o BB LR 0 b o e
mpbile hodyt br tlae apiclet supparts, tdred dransfee artiales! Rbm the article
RQPokisOtd tHf hldet.r ansferring |

Conventionally, such an article transport facility has a guide rail
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cyRRPE pisnoped gk e the reling agacdhe

the article fromthe hol der of the nobile body to the
article support, the 15 hydraulic cylinder is driven

to swing the |ink mechani smabout the horizontal axis
to nove the article support fromthe article transfer
position to the article storage position. Al so when
causi ng the nobile body to transport an article stored
on the article support, the hydraulic cylinder is

sexvingeas tthe nmoeind gatht instelle® @rs the aeilifg,om lihk mechanism

plﬁtﬁbfé EbSuk %}ﬁ?&ﬁ %%e% 129%151@? 3‘§ftr ' Cl q_hl{égf §}1ﬁfsqpé)ort1ng an

lon to tr om
ar bpempon:bdecﬂ@amna@s the arbiglenstridort bote movetide batwes the

artibR Ryskaal! b6sitibhi Bdar aFﬁc]%r lt]‘.’ﬁ%é%lo éﬁg&%ﬁ hgnar ta' ‘Bgfﬂrauhc
1pk

e trans Itign to
PPe faesmqﬁ)r moving

tharditidle ssgpppey tbetﬂ'v@@n afbeV ere€1B VEaka &N Position dnld €he article

n ort facili rapged at_a. side of
trﬁ-&ﬁ? " o PRsiEien L 5@?%‘&‘1‘%‘3 Bt FinideP Shipeiono / Lieagined)
H]a}ﬂﬁ?.l{ﬁ Erlpmmnlpléiet ween the article storage position
d t f t to. t
i R it Bt B8 fﬁlﬁﬂpdéé’ LR
arﬁélec@patbl% eargiclep suppotn withahgi mgbﬂedmsi&qiﬁt@ppb@ inaam article

trdl{b‘fére al%@%?tl&&' e o fydfz?ﬁH@ nﬁ;ﬂirﬁgﬁ'r s a&fi@@ﬂe% 390@% the link

en| arg

Péﬁqlaetth%lﬁ %ﬁé@lw’ﬂﬂeﬁﬁm té’sm@@}ﬁﬁhﬁ c&iﬂc?ﬁ; support from the
arﬁ@l@sdgbtﬁel PikitihNYIRE mlc_[gﬁfdﬁf%b%ﬁoﬁh' %ﬂt&" %tn'sﬂi}rmg
as,.beep ma iy N ar above no
the Axfigle from o wémgsf It mgbli%tbaﬁm% e fPifie; ERport, the
hytiraﬂscpa:wllmﬂiacl isi tdyivetm ¢th swmg nohee lﬁulk aﬁéfthdrﬁsﬁaumb@ut the
ho? onial & p03| o'vgltﬁes‘ﬁ 1C 51 ﬁr ﬁa &Pltgans%r posﬁmn

ron"whi e re
to tmarticle stonage mositian.cl e transport faC| ity according

to t
rrgbl R}le::b‘gfdlgﬁ %%9%§QMOBE§ bodg o QEﬁﬁ%O?t ta!hgﬂﬁfb% E{d}gd on

the, Axfig SHBP%théﬁﬁ r#sfdarae l&ncsdmde& e éwserfto mveather @Il“elCle
suﬁﬁ@t@&n@i@@ﬁ@ﬂ@@t&ﬁ%@ POsiabh it6tBe dﬁﬁl@&ﬂnﬁ@ﬁ?&él%n to

gl 3 Spbiel SRR PR arifeherard e Adenel ha Bebge bods

- Theraafteratiek hy!dm\ﬂmodyéuﬁlem nadmveﬁﬁlmemtheaﬁlﬁtu&e support from

theoﬁﬁﬁ(ﬁ%& 3519ir gveodE be vveenofq%g I 9 ody for moving

e sup zgpe st or age
posi ki @ elhctOt peovade i fzhee attla]ﬁsﬁeppmrtosthel abowthennvémtional

mtﬁ@@'ﬂrﬁn?ﬂ%ﬁ ﬁEﬂR?Sh%[ 'Aljrahge LI tsi(ﬁ]j B6f ttflé”}ﬁf)?fvng path, the
é tlo orrespondi ng t e arti.cle suppo
hy rau ic 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 object is to provide an article transport facility which
can move an article support between an article storage position and an
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Thus, the article support can be noved between the
article storage position and article transfer
position by the operating neans provided on 15 the
nobil e body. It is unnecessary to install a device at
a side of the noving path for switching the article
support between the article storage position and
article transfer position. It is therefore possible to

antiedhitmnsfe posititee widle coalixing atsmiphisiod! doﬁ@tl?ictialllSi de
of t j . LGl Q. sport facility . .
o ov s AR ek bre HIGIEY hhdi-find fAIREMen R tditrices
supp@i aviiclpdrapepenting arahilel body orewpdlp edong enmaning path

'arﬂihwﬂng_éﬂ AP hol@ist huei; While realizing a
simplitied constructjon. BRI EF DESCRI PTI.ON OF THE

DRAWANGET¢1g. suppazt fop agkicls &iprage anouablechetwaeangpoarticle
trémtibi: ipbs‘iitiﬁﬁfoifirgfei]?iﬂgs?ﬁta@ﬁbﬁgﬁsﬁi 1%& H&l@m@gnlthﬁ‘ the mobile
rtiche transport facility; i 0. i.s a side view o
body, 28 s g, S il o 4hic, heldghe i gand an aztileygtorage
pogitemm:@nd he transport vehicle; Fig. 5is a front view

in verti ; ' J t ort .vehicke:;, Fig..6
| © a8 bbERnL AN, Brablga" O RO RloREr bE0S fap ity the
arfigleasRayt between thearticle ybeagappotion asidytheaiticla transfer

poBRIGH YHdn Ehe/ Intyhifd BHHP %t&ﬁ&s SERN P A aM8ik .cﬂrﬁnglﬁg V\ldo(r:]%tion

article support;.Fig 'S a perspective Vi ew
Co’f”rﬁ’ép?’ﬂ‘g\% riie\Akicls BUBRPRItarticle support; 35 Fig. 10

i s aTheiss e hirdiclevi W oRt caf 1R floGh& bRYRBOR tth@'!ﬁlti%le storage
e

fixed frame; . Fig. I S..a pgrspective, view of t )
POgHgT, FE%‘C}?S%% frafisfer pogigion Gydhe opegnting mepus provided on
thpenehiethody. viltus aintdressaryi td eénstappar Hevid £t xeside of the
. PR I = S0 B BC JRT | ap.view of the fixed frape, and
moyidhathitof, sbifotliiett ARl MpBhrt BEiodit the pRiFlHorage
pogitipreand artinle traneférinoaition. Fitds therdfsrespmisitdetbaredote the
nubhlfer! SRR e S rlhﬂzﬁleds?ﬂ: h%adt% Bt te ﬂl&ﬁflg Q)%.‘if}' VEhE! fi¥ficle
of arti.cl, suppo,rté and fi1xed franes; I'g. S an
braaRrst é%Fﬂg‘@f ppetdeq S ey lswenbioarearn: moveudsoartielagupport
betweat theasiticle Gordde iposRidiEBIRLGLHIVR VWA pbbRion while
re £t.icle F&gﬁ%‘% and fixed frame; Fi'g. 19 is a
%é?%ﬁé"c%l GOET P r ticl e support and fi xed
frame; 10 Fig. 20 is a plan view of the article
i f X ' 21 is a plan view of
B P LR TR PR B o
Fig. 1is a plan view of an article transport facility;
Fig. 2 is a perspective view of the article transport facility;
Fig. 3 is a side view of a transport vehicle and a station,
Fig. 4 is a side view of the transport vehicle;
Fig. 5is 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 is 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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DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Article
transport facilities according to this invention wl|l

be 15 described with reference to the draw ngs.

[ First Enmbodinment] As shown in Figs. 1 and 2, an
article transport facility in the first enbodi nment
includes a guide rail 2 installed as a noving path
extending by way of a plurality of article processing
uni t §ig, 12usda perspesive iewelfithé arﬂc]%()stfmioim gnd$ixad frame:

bi lge b f
rand a5 P 1o B bl LP O BRE1 Bl ah the Bl rame:
cont dilgel4 152 plan vieyw ebtheBned freone asdibe finedsfraned
the tmgnwgsra sﬁﬁ"'drﬁlweofethbrﬁﬁﬁﬁﬂfr% Yehlife;CONt @I NEr'S 5

bet ftt lurality of articl e processing units 1.
Each F3B1 16 o2 BPERRSSEY Ay e f §ticle suimpoFtrand fixed frames;

preddigr 1T iednpsxgledsd befspeativk WidwnifsfiedraeRdsuggort Bad a
ﬁ%eg%se of 25 manufacturing sem conductor substrates,

SEt hpl e. The transport vehicle 3 has a gripper 4
for Vegtl®m 4 perapeativy vigw iof phe gridcle anipponean® fixeddrame;

Susp ?@g efh ft zf‘i)grsr?-ggﬁgg rvké’vp %E e g?ﬁaﬁ%%p%gpfo éﬁ& ﬁxfaﬂ%ame,

hol di_n con
tr an?@@r%o isehplievievsobihs agice Supponth?ald figed fippesrant

is V@‘ié | ERdsl  pIRY fREof the Yitidd gﬂ]g@&qt&ﬂﬁé‘g ?(; 4 es

6, between an upper position a ansport
vehicle 3, and a | ower position for article transfer

DE@ABEEUDE@C&HMFON@FPMFERRE]D@M@DEIME&W@Sed
icle 3,.shows the

o | pREHCE SErRERRE dnelifies hesibna e, Uise eYahan wilk be

des¢rebd oweth mferetncertoa:hetdrawungmt hand side, and the

grip AR fromthe | ower position to the
uppeﬂﬁ%o& P:FH ﬁme | eft-hand side. -4 The station 7

servas &MWIE@MRAES cbrmgl Rean Bticlotmanspott favslpiyr in the first
eni’cﬁﬂ'lﬁbﬁt %ﬂﬁﬂe@a Q@ 1750 1@1%?31%(?&@ S &Nin g:}?atgr&#tgﬁ&ng by

ver contaln

oces .uni
Wﬂu’naé? ’E)la@@@leep?ﬂcﬁ%‘{‘ingrlﬂéé%é Bgad ﬁéraamqrén@hlcle 3

acfin@CEs &l ﬂ@bﬂ@l E)odb hﬁ)ﬁal’b@e tall@EIgS RRE tgd’i&@'l‘éﬂt'tlpgli”forTﬁﬁns%orUng
abl e prqvi

tatlo s in f or m of Ear Pﬁ%
axGBb 2 e itieles, Herain, “Fo auyiRgig (ofine” pRlcondicor
subﬂamba;so and\thla|tchns;ﬁnr!mmhmlaB(j:mgnsﬂt&tsgthelleoﬂtahher% 5 Between
t t
o P R ) s 425 BB By U o
ﬂ@?@éﬂoﬁ?ﬂﬁeﬁ@rmm&d BIO&%S) rpargly ﬁnmﬂnsﬂ@oods amthg doliese of

maﬁiﬂfﬁé\‘lﬂﬂ %mﬁoﬁﬁh@ﬂﬁ- szjzbsﬁgit@é tof bal lé ransferred to

or f g st at vertica novi ng the
gri p{%‘ £ 'EaBéP%eﬁelm lﬁpé@ﬁ BOETIPPEH 4arfar 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 is 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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the | ower position. As shown in Figs. 3 through 5, the
guide rail 2 is fixed to a ceiling by guide rai

brackets 8. Fig. 4 is a side view of the transport
vehicle 3, Fig. 5is a front viewin vertical section

of the transport vehicle 3. 15 The transport vehicle 3

i ncl udes an upper vehicle body 9 |ocated in an inner
space of the guide rail 2, and a | ower vehicle body 12

| ocaflhd stadim 7t bervgsi tie readite Zonvdinehs & erdmnﬂ%:ﬂ:ﬁe(hsport

W YL SEE) M BB s r
de Vgp@gé‘@amemsé hﬁﬂngzondmset@et prafletegniiedl promeas thydthe
artiflel ﬁ&%cé@ﬁé lﬁﬁf"Q%octflwttQEn%ﬁHrg Sehitils 32- T-Héesta]fﬁﬂef js in, in the

vehi.cl e not or type prope
Onmﬁgarsum% takle prpwdsd fomeachefride atdicl mr@crasmgyuMss 1.

14. The tﬂa@z@.ﬁ@ﬂf VeNRIM @ encvdsSaloRy ok e%lﬁagﬁgu% %evputh the

qui de r hi s propel.ling f
&t Jﬁsee‘i @ﬁtﬁ% Foidr” positiomn @réu thekipdispart, vghicle 3
st@ﬂoeﬂommd stfo@pnggllldd:atgm ¢oniesgondieg to B5seitidMd fppaansfer,

e R ot a B8 7, Wyl SRR i by grom ehis

stﬁwwsby VHTélchlydaovmgl the grippdretetwéamtdse tppempokitine and
tha' RRES e body 9 has receiving coils 20. The
tyeed rrf! |1r%g{s1 19 sugpl ied with AC generat e 30 magnetic

fiel i Kiggsd thrrughed cihei sigjde srils fixasl gemeeidimg by

gupiuedil bﬂﬁ]ﬂet@g byid heist4 siaeRAsw df%hb Cth%ns?porif ByRicIPer
naQn-.cont.act

Fig bt Hert Vl%‘ﬂn 48 Feaaca ectpR AE EE H?élamﬁteveb@lﬁ e
bodyTHe itsandpuet viehade mehxdetsyale ubb@i' vehické Bedy 9 located in

anhBEF b e i B o oiile Bl Insptagpunder

wio

- the goidel ealil (2 rwhishagia gomhm:tedl rtnget@emﬂgefc&e 1#md arfid cd)ﬂmmectmg

mngp@gnHeﬁl cle body 9 may be driven by -5 rotating the
runnj ng wheel s 15 with the electric notor. The | ower

vehi &ne R vehugla hadyed begra pamaar eoif ldndisposed close and
opPodi RN Nehaghlt 1Banbehf dardhafihndl Egﬁe‘ mheag‘iﬁd@ rRAIY  The

f f ear vertical franes [
wpBeriaaile 3?@%% bt tRe Hnsan ooy WE%rRﬁ&Paﬁ%m%’ 8ilineps motor
forfmrdeofatite msgfrietf Thomd Iﬁilma'ftie:oilomr ThglteﬂiﬁsﬂlﬂﬂWethﬁclé 3 is
ide view, Wi
moy, Bibnglonng%q‘ d‘i?gg%{slgg“y ﬁugmélo}?ﬁ WP he fore  and
aft gi teeihner sphee gf ithbpeguide imil@s avheihg guiddvdgs 16 are
for BRI Er gRiMAE MhBlihY WRYER! €5 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 o
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relative to the upper vehicle body 9. The l[ift menber
23 is supported to be 10 vertically novable by a |ift
control mechanism 24 attached to the fore and aft
frames 21. The |ift control nmechani sm 24 has four
wires 6 wound around a rotating drum 26 rotatable by
a drumdriving notor 25. The lift control nechani sm
24 rotates the rotating drum 26 forward and backward
rotating whe :’cﬁnamg wieiIsdl § wétH the elebtrésmtst. mul t aneousl y,

h | d
i ne AR poal 2 SENDET 0 HRGRRE AARIE: T kbonding
intide; fppmeal afb directian, and lropajh Oflﬁ'csltelmbmatemrtmlabﬁslmes 22
eﬂt@ﬁd@mﬁwﬁi‘d ‘ﬂ'd'iﬂ :{Bﬂaré.{!?eﬂ\ﬂérr%ﬁd l‘%%%g.y&] @nﬁ% SJFE t}l% f?lie and

atin ru
i{an{’f esggg @r eel%w &ehpgle phodys %aﬁwmﬂa@ aped 0pemng
dovedwaidin @Ilﬂ@mlaﬁ withUghe EiGp¥ 4 GfspofedBY the niigBl G the fore

el The gripper 4 includes a pair of gripping
ar{\;gf%ﬁedglf t“l?é‘ for gripping a flange 5a of each

cont dileegripped e ipattachbd gioi pifbgnehsbor 23 véetiedl®y movable

n rd rotations of
re B gl e, e TBA T Rl BLi gt to bo
ve@?lp@léy meoviehde fiyam biét Bentiygl mﬁaehgn1spp|2|4gatteclearr.’em sheldore and
aft BGliphdigef oward each other (solid lines in Fig. 4) and
a rel positjon for relea3|ngtheflane5a bythe

as
gri ppi ﬁ@] eortrek murchagismngd hagafpurr winesa iwennd around a
roﬁzﬁ;ﬁhﬁg @lti*uhi ReSrotatdHle by4& driie dS}NlﬁQ%ofor' £5.at TRE M chRtrol

it w247 ?@%e%ﬁb% ?l&g Mﬁ%b%rwg an%@%wa@ to wind

ar.pﬂr anvdad the foswi we:nfesnﬁ Ehﬁuhan@%ﬁﬂyﬂ thérber gﬁmhg the lift
' trans
w55 200 ] Y LI SR, B 5,
supptandiadishppeental positiom. article storage are arranged
at b%ﬁfhoﬁifﬁe&lgferﬁmlﬂfég@ %Ihf)%‘s th}% ex F rﬁjéﬁgige wires

are arran on eral

r&lﬁm?ﬁ@tms drage$6. thet ilfém@er@bgb Btmaxabenf@wug@lév moved,

fof:emimple b?ﬁdl%@ﬁﬁdfa%uﬁ& BRO kbilafth 24 ARt 2. NeThus, @he Wires
6and t“Cth:ilWE 29b for restricting horizontal
%Vé)r‘?‘erﬁ ALAHED B3t ai ner 5 placed on the support
port The g29mperTh mcdndeaarpmnr bf phippait elemdiite SUfRAIpping a

RRGEL 5O0E BAci oRRRRE! 8 A5PRRk! Lf "Shopihe Srhidly 19 are

SWéﬂ'rCihﬁblEe wibplorward arids a@mmd cotatiansbef wemnpping motor 27,
I t

e R o 65T 0 Tl b, o

elementg«fa ing tgward each other (s d 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 to, the gripper 4 of the transport vehicle
3 having stopped in the article transfer |ocation
correspondi ng thereto, and an article storage
position shown in Fig. 7 (A, Fig. 8 (B) and Fig. 9
(A). The article support 10 29 in the article transfer
position transfers a container 5 to or fromthe
gri pper 4 |located adjacent the upper position. The
5, tamh sp oedtricedt ofzdl Egbafomrmﬁc&hﬂ@hoﬁeaﬁﬁaﬁﬁloﬁrément of the

b h I
cofHihet 5 PabOF op i Siehobl BPRitn Zher or Mepuitiash Suhfised on
the HEPP@IE’GW@OD Zﬂar]lscﬁl@pi@rmdaaﬁjﬁosatmhbd by pdsitianinggins W,

tr anﬁfseéhové'é C}hopﬁg' Q'nthr-gﬂggaé t é&éhe of t‘tﬁgs‘i‘r %Qﬁg#réﬁg 29 1s

I.S iermne as correspo

SW4 q Betweenrpa antidle t@@é@p@@&lﬁgg shown indtigt (BavElg 8

(A)i aMdjtFig DERB) efbrtfé@@w@ng' étc%&%ﬁufé?t B\ngmtt Egndti’?%él}?%fgﬂ a

0 nd rear .vertic
co ‘[@H ate thegrapper ¢ AEthe ¢ aeﬁgmftr%?lsﬁ hawzegi Séﬁpp%lél the
arﬂ@lealttan:dfﬂ' dueptdsr @r&@oﬁﬂl&@%@xekéﬁo? andl &Utaﬁfclé hetorage

po 1‘3%91(35 Wﬁ %1% (E{)r on{ﬁ'@g% E@ﬁ e ’I;l}et ?.Etllée support

29sltnot]a€g @arpoks tnansfarspaslt:anstrdasfefrs teheogtdider Gatd o2, framdthe
grig?ef qtlocﬂéarhdag&lntttﬁ@ ]%ﬁjtelrﬁ %ﬁ 4pport 29, when in the

ticle stora oSl t not itself, or the

cont abf éFa%SRﬂrﬁé’éblfﬂ% 8rkeast 2 WppTatieg mesns 3% for switching the
arfitle stippole2d rlﬂﬁ%@ﬁtth\éeﬂtfcﬂ@ si?brﬁ?e VRElth TR hn AU ErQfsfer

n 4. Th t t tiron |
oHErL MREyEhe. PG ToVERI R Rgetilr i bl crtiglen ameter

Iocatmhandl ng st| Il in the article transfer I ocat| on.
29
Ur anthaprille pRpRerIBRiin f dénlnid Bs Pobicipndingdp cach
of thet awiénle shippartsi2d. e Theppdidle 2apport 2%his fyrinpden have a width
sma‘i’l‘éf‘ttﬁgn' 4 digfﬁncé)’geﬁs’ééﬂ HP@ gﬁﬂl @Pﬁght taPﬁ fél?ige\fertlf:al frames

posi tion.

22+ hWhan the éraé@pgbtr Yelzglet?ostomé 1§vﬁh1ecaqrémleetmxs\f@elncw@n, the
artdéleistpPost 28 38 ndIld 19> A odt bf ¢he sbﬁ@é‘%fa\%l}een the pair of

t Thij de mechant sm
£roBS Rt 2 el oy 2T AP AP OTEraRIck Bt o 5 T xed

f r anBh@Qrtiokt #btawk pesition ieapandds Gf tlge gofdet 6] By dnd hﬁset

el OAOR ARG ol oL S5 IR 200kt Wbl gl

nociiselfnor the ougtalaels Bapeced thereoppatlings phsiruthatovietsent of

theidtlraﬁg% | ng{mlgltérqgl‘:cﬁ&g%aé Jeﬁf‘e‘i{%rbg‘ %T]{IH% 4I'he fixed

fra %@m@ edirgpstes posiign ammz@rd @emcalheomrdamw the
tra%@ﬁmrﬁeh?c&e@sﬂa&hﬁmé 0ARiih 48k Raticl fra8kf?Noltid1e Wied& he
artlc&}e support bbe stlrl]letlfaer gulrt(itlzlg t%gﬁs e;' tpsos%t?oﬁa,rg 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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5 arranged at both sides of the guide rail 2, the
article supports 29 at one side and the article

supports 29 at the other side have the fixed frames 30
in opposite positions relative to the article

supports 29 in the longitudinal direction of the

guide rail 2. That is, the fixed frames 30 of the
article supports 29 at one side are arranged

fixteql foathdl geibhgttheowgh hcluepengiporsuppdtt B skOtHdidts direction of

o o B D N sy 2 oo
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; e i : d !
artitlsubibnt 20, AhE er Hifs 8L 8RGICA rediRaldly of the article
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conn teg 0,. article support 29 from above, to
Suspdhg Bret Belgdet hena Blatedike shqprobrogipr fhamthe second
e o Fe e eyt Link
317 A aeaid BB e bpntesntally spated ABALs Ard the fpRe link 31a
is disposdceclosenthiz plhm@@bhdrlin]?nib 20 the ighidiznhfaibiz.enert 33
t or_bi as t arti cl e
2 uppone 558 S} Bon TR Uind Rlnnte B3 B AT BBl g 30 from
belowe pardetheebrasrand3gonnected ke the artible $uphort@Shfzansbeldw to
recdland2ubpatt EH%%I@RFQ Qﬁeﬁ?or% l@'ﬁ'@ﬁl ow el c&‘lld ligk 31b
0S o the I'cle

proxi mate position c . transport vehic
hag pgg gndexdending thronsh & lower side eprytiag A08date en, inner space

“to BRRoAneSted fb tHE figelifBhBeSIPNRAE tRS otRet BEd ohhELEd to the

o P B e A oL S e e 2
frosuppovd. 29

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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to the article transfer position. The operating neans
35 includes a pressing operating elenment 37 5 of the
extension and retraction type. The operating el ement
37 is novable to project fromthe transport vehicle 3
(i.e. novable to a contact position) for pressing the
operated elenent 32 fromthe proximate position (first
position) to the renote position (second position),

thandtichy slppsort (29ft§bt thacirtide stdiggh pdRERH, tantERiheheinda t-@mote
al.lowin tor turnfro

ted el.e
pofitl aPds Ao BLEnSh RN T dpehfit LigT SRpbhS 20
to phesstioly twpesferipogitian.enent 37 corresponds to the

press Tﬂg a&tdég g%@%ﬁ% %5 qh&%@% éréﬁinﬁ% E@ﬁ%ﬂt%&%ment 37

The oper rmunt e
of theestension pad rptl;@@&lwﬂrtane 30heepezaiing @tlemeet 8hasmayable

to b%ﬁewﬁlonamewa@tsgbft\«eemaet:-he of m&%meléo f BB cP ?5051-{{1)%) for
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t 0] ted,t t fi
th, Praier D IERLRE s 1By hliGbad e bR '%iﬁb%enttﬁ? 36 5k, fom
thé i veeabteopoditiohi e dhé rpmmxﬁate grditidre oTherpmsdinfg sperating

elegﬁ%{rlpat% gﬁﬁ@{@%@%ﬂgg backpggSS %?om ma% h%%oégt%il %IH; OR this
ln‘éﬁtltﬁmﬁer 34 is provided for preventing the operated :
el emgp o’i%r&fé?l%l%%éﬁtn&n is th%eftea *iﬁ 591 agb@ﬂeﬁe%gl&t of the

e.resilient Xl mat e

ﬁxsastrtitr@n 3P fRabe Rlﬁ@ai’ieaﬁé%? @ vetﬁita TS TPiRbivg ke dhe fized
frafh@rpo, BOPh?@b]gﬂeteﬁd%Ibmeh?g? @seejéafyt hgi'zlﬁ&ltfdﬂy Frlohk ithe ﬁxed
ve 0] e enated el enen vene
freie T W e el S50 BreS] Frilging sERAMIL Argbber side
opemigigudiels irstol sar geedispard 66 bgeann@Sedtotthe fixed fwanb Ithe

oper Tga%q*e?tlﬁﬁr%eﬁ%n %351'5]‘34 Lo@gﬁ% e%mg&%{@ﬁfé %‘?ﬂ%‘ﬂe end

gear

ﬁxedttatthalfe:ad' %ﬁnleh%() sam\ the olibememst figedhto tige aperated element

'320Rﬁrl$i€1fsﬁ% b B]%}@raftéd %Ieﬂléﬂﬂ%ﬁj@ack?tg t_ﬁ%e;%%ZFﬁel Pstteon A

ab OV% construc further, he oper at

stappga 4¢S.P§°Wéteér BATEETHE bh%sw@u@ted plenentopd Somnsosking,
unbeg thé Hidpingyforde of bh@&bélgtehﬁ red@meht 133e begsnd ithBtproximate

el errent 3 restr y the stopper 34. At this
POFI{IQR 103 t?‘ﬁclg iﬂ’ri 38 causes the |ink

mec h'&‘hesﬁx@ll ftame ginl] dr_uﬂhdesaret limkage uppehdnidth i38 forelinking
Yl 0T R08 RARELOR: 3% WS LA ORPYAL AR EMEMiom
31geafhmo lindsagee snaghanisme SBOMIH@ewfatlheger ejgr gear 39
rotat#FRYith2the oferated 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.



10

15

20

25

30

35

Then, the small dianeter gear 40 rotates in an

opposite direction to the large dianmeter gear 39. The

shaft 41 rotates with the small dianeter gear 40,

rocking the first link 31la, and thus the link

mechani sm 31. \When the operated el enent 32 rocks from

the proximate position 5 (first position) shown in

Fig. 7 (A) to the renote position (second position)
Trehgwihei smBllgdiafdtBy gaar dis eoidies iabay eppbiite disdctivg & the

TR S B By PR o e
40erecking the ﬁrst anpﬁﬂsaeanﬂrthalﬁ tihprlmk peshanm 3df the -
vert fth@'?pe%&%e&: Q%Er kE FrdH S Hel ﬁﬂi L{a@gﬁa‘gsﬁmn

30, ﬁ n rear vert
(fipst’ WSfﬁlﬁ shawsdsr Fig &h |f@ @xesr@natmgoagtlpm (Spepnchposition)

shawil i@l Bigl 7aB) heldebQshdd Qﬂeveﬂﬂﬁe Eaaﬁﬁgreﬁ tRP ﬁh%tmﬂalamsm 31
el e t 7|nclud 37a hori zontal |
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enfl; gf3 @1 &éﬁ@%% BY PERRSIBg Peﬁawsra%ﬁﬁf ot dér aErg%m&d be
notdtbthad0het fressinigdpeohtihBelaube3? & pradddd yebsiMbe pair

of PR BB R0 QU (e thEpRESERE, onearing FiChERts o7
cotrespindieta the fitddirangaai0 ofihesyrtichesyprpeseR93Fbanged at one
sidey %?Sﬁ?e t%ﬁldgp?éﬂt gd ef@ém hep? %%s%mé E@%e%lﬁ)ﬁgnﬁie%lent 37

posit IOﬂ own 1 n

CO@H&D\W storihe fixed meﬁr?é) lwr@émlel gunmﬂafzﬁragr@nmfbﬁt the
otket ﬂ&ygﬁﬁ@gumeels&iﬁg 37b to retract to the transport

Vehlﬂ‘ g/oeratln he ac% ator tqQ slide the

ST 1 0P Frastingleper KRG Sl enG S TR RERICHHF §(b th@roject
fromt el eramporiapgiicled be ophmmpg thd ackuagbet®slidsthe slider 37a.
PR b RS L e U S s G ot
pogitioint shown in Fig %@fﬁmrtheeepmte positior3chomme imdtigdh(B). The
pr%%ﬁyérdﬁggaﬁﬁg%lémeﬁﬁ%@%Bpgs %ﬁ&'@eﬁs&u %38%({ ?rngact to the

article st orage pos B
transpatl gehiglesP tyoeparptingddedecivptact slidg theslideng7a. This
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Lasi.ng Jorce t he resi
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thd bperaped aleﬁﬂeﬁﬂ B2réiim 8Re rémlo6s pbSidionrtolthe pgrofihiR osition.

_ posi 'T‘hg motmn 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 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
l_inkage mechanism 38 causes the link mechanism 31 to support the article
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o tr

I i nkage mechani sm 38 causes the |ink nechanism 31 to
support the article -10 support 29 as located in the
article storage position. After the transport vehicle
3 stops at the article transfer location, the
pressing operating element 37 noves the presser 37b to
project fromthe transport vehicle 3 by operation of
the actuator. The presser 37b presses 5 and noves the
suppertai®ds tdoatedin BRe hrticle tsherapeqdsiase. position to the
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arﬁEl%Ss%Hf% i$i68 th %H@h&ﬁ@leﬁ;&&ﬁ%& p%ZRl&rp the Oper at ed

biasin

i s CHE he g d@rce ﬁ
r esi ﬁlppﬁ%‘)‘&/é@ i gngped %n@fﬁlclgzstorage
poSitivih td‘lehé affitle passfer Positaek fhe pResy Pferstimt Sement 37

m iR leitioosp 5Th 0 SRR Phate 3%%&”%%5?%@#8% 5 Pheation of

0y

theractiattre PPhenitde apredshirs dapphed thiwn thenlpagesser 37b to the

op ?%‘t@&%l&gllaft?ﬁ gé‘éﬁcteﬁéohﬁ tklb “E{f%ﬁﬁg ?@f}gfbg‘éﬁ& r-cé SLEAE g]finﬂ?nt 33

mQWﬂSsth@wpem@dbuehgnﬁ@t 3% deornf thqwe'emoésu mseﬁoneb@@értp the

prodn A8ksitieh. OnSmak %He 8 8PRBH fmanf 32&8&&*@5&1&%@%&&@
25,.tog ehher to SW tch e.article support 29
axiy froxt dhe gy e PGsydeR |t8thteoPrCt"H@a§? tRO@FtéO%taért[ahg% tlme the

hn&@ge oh@hanHmMEs édited mhé afrktneBARINMm 32 thSoek s eb&Bppsite

insP BoBR g saxe i, Somlins 2 An BRE syl B fasipddonee of the
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- toéé‘%ﬂ%?&%\kft h%ﬂe E'Qﬁcfér 0'39 29{1;?61&%!19 9rfLR Ehs%ﬂ HE&Hion to

| Sposed ranspo
theartiels Sitwmefmsetlwm ot her conponents of the

t r anSﬁR’etthe‘(ﬁJ%k'ﬂe% clembRA® 390R'BL SRR BB upPRrichd region of

di spo I n per end region of the
the E}E dS frame E”O tﬁe press{]ng opgeratQHg 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

.11.




10

15

20

25

30

35

fixed frame 30, and the |ink nmechani sm 31 di sposed at
the lower end of the 35 fixed frame 30. Thus, the
construction for rockably attaching the operated

el ement 32 and link nechanism 31 to the fixed frame 30
may be sinplified 11 while efficiently using the
space between the operated elenent 32 and |ink
mechani sm 31 as space for receiving a container 5. The
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7 ah@dLhé pWSINtPT 6KidigtidRst '?e tﬁ@%ﬁh@&ée ohltM D %ontrols

fransport . Starting station. 7. the carriage contral
oPeTALE 08 rHPo ENSBOEERRIC & Rlﬁ]ﬁn‘élbcﬁ o per §r0IPot e
tresispBre heatting SRetibnV#hisle tBehn dalisé:ORBENEMASHEH @ to the
4 corrigs&o%ﬂg nrﬂ to the 20 transport starting station 7.
eqiERtlo 19 gtransport vehicle 3 standing still in
t he Whmppm@um) gp ttherontmines pdpoinndet tvahiyort séanspog station

7, ORGSR frer DB ERL L AR, ERNF Bl &anggiﬁ;rzmgde 3

to ﬁtamthm éramp@rt p@lﬂcta Bnntzo st¢mnna\msltp@s ICOY T8RP0 to the
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cor{les pondi n el destination
raise the gripper 4 rom the lower position to the upper p051t10n 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.

-12.




10

15

20

2b

30

36

When the transport vehicle 3 has stopped in the

st oppi ng position corresponding to the destination
station 7, the carriage controller delivers the
container to the destination station 7 by [ift contro
of the gripper 4 and 35 operation of the gripping
nmotor 27, as perfornmed when picking up the container
5 fromthe transport starting station 7. -12 \Wen the
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of |tibet gipper 81to wiise ke @rinmeer 4 4ottherapme pomtign| phercadriage
coh@rotlf%‘fecéﬂ%ﬂﬁfespﬂﬁ tab@ﬁhto%rkﬁ‘ A ?k@s@ﬁl %g@%ét?{xé ®ement 37 to

oper at e actuator o t he ESSI
caép%lnéh@ prpssing aghen| of khe pp@§§5}1hg37é’cﬁpﬁhe@f tq ﬁbe operated

ele&h@ﬁﬁ 632 3ﬂhatrgﬁj9| év@ﬂcﬁ&gﬁ :ﬁ,ﬁ% lozie’&ic'ié eég.lrpt%;% gl %rg%rtnﬁ Zhe article
W | S . A
tr%lilﬁ%{‘:?éﬂ rdrdherih Hosnes BophBhart sEpwndPorisgd ().
- posi When ths saperwising dﬁr@put&r(@es a \fieh domemand for fetching
tc
o BRSNS SR R DSBS 25, g i
confroller eostrpbombsem@,nt ofi¢he trarispget vadunkerdhhdopevationlof the
d t
IO 0 A TR AL R o
copynapds pa c%t&!éc]ws the aatileppenhedd roanthenarigplesstorage
pobiteoratd tEé rfiRPEahsAS ﬁds@ﬂbﬁ hgs @hbwﬁl o) Fié’@%) (B) After

itio o th icle tra tion, in
pepfRamingif) Suspol lftherarippedtr b aTEEn (e ExB0IATT BTG Lhpapper
pogitiqipes te lowdropesitibhetlgs b@ﬂﬂgéadﬂt@@ﬂéﬂ‘l@pm@é the gripping

m@g)ﬁitz%%[‘ ev{a%%l'bgﬁ%i)gﬁre (tr: ?éf? tn:ggg ﬁ)élen 8 a to tﬁg 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
operating element 37 to switch the article support 29 from the article
transfer position to the article storage position.

[Second Embodiment]
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- arfidlel Bishee TR

30 notor 27 to switch the pair of gripping elenents 4a
to the gripping position for receiving the container

5 fromthe article support 29. Then, after performng
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

el enment 37 to switch the article support 29 fromthe

arti Next, 38 artidhstrahspos fal:ﬂftytlﬂ theeseasihd ehthalitlkagevill be
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e Rpn SOt JEleenducing % afif parerialivR Vepreedt o Hiticl
suppprisdZsartanged anlpdny siddeFipy 13istewskiogh thd asticlessuppbhts 42
loéaﬁgd %t 'aﬁl %tf‘éf@ psgﬁ}%) \Aéo&?ﬁ)%t e%‘l 1§nsta]95vfré %ln% §f %?gﬁtmle

suﬁmxt@hs@@tqlwdaw an @rticls &raaa@fc@osgm t i 1. 13|(@) WA plan

viEW WBa R L&J}féﬁ? pdﬁ‘tﬁ:}ﬁ of tRE 4RSS sﬁﬁf)Bftoﬂz %c&ﬁéﬁ A £heldticle
 Suppor t o ate%(ﬁthe article  storage position.

strage pogitag shows ewplom sieroRER lostari paytion of the
artioR s‘hfpp@rt 142Itleca&ua Afifthe %&tﬂcnﬁabeﬁge fsoélﬁ@nar Hig! B (A) shows
ra 1 on i.ew .of

2 Bl SkeRt ibby SheopSitialt af the a i, sopBoRoAY dRchiBH ianthe

artioke transfec lpesiticems . pd<B) ebows Rigdan Mew BY thadowenportion

o PR ok o BS5EG BEELL s Ly oo
suppdie mtfmeagapﬁ)@rsmwrtm the mtgzlgtésmwt #2 to be

m@@abl@ @efWé’&pﬂ?e Qﬂtl(‘!!@ QRorde phlticn ﬁn&ta&fﬂ%etx%?l%fér' IQﬁilthﬂ is

in 8he #0/ of 8 S1echAAP ESIBRS ERPRPTERG Ui REGe Support 42

 to mmauolélzelatﬁehﬁ @hﬁb{eatﬁ@mwiminswuéd) a8 coiregohfRiFeto the

talled as corresppndin rticle stora
oo HV AP oD o e, PRt CPHicte
staﬂcﬁnglsmlemthel atticle thmszer kicatibnansfer |ocation. 25 As

sho o%x%rg in 11%#9 r%’olbe tRE Ef{fﬂ‘:f gﬁgﬁ&l’tt ttlé %1 & L,Paadp %T r]:)a(f'fhke

bar - |ke
frame maembernsy hepiending m\ca@i and agl ‘she tnanspoxu@hlcle 3

stdihg! ill 1RARBE&Irt] A A diFer BRAtiHA! GLAIRERIAGLI I BY §Bree

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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pl ate-1i ke nmenbers 44-46. The pl ate-like nmenbers 44-46
are arranged at intervals in the direction toward and
away fromthe transport vehicle 3 30 standing still in
the article transfer location. These are a first
plate-like menber 44, a second plate-like nmenber 45
and a third plate-like nenber 46 arranged in order
from adj acent the transport vehicle 3 in the article
redtiosf 17 Ifoc adonvactidgea féidst ofanble semttathdy &t enld kestricting

R A R R B BB PR i iygho it

: trqaimreldcamenrre Miher thindl phate-ldée memploert 46 he foumedboeadex than

th@ ?Pglt g}ifnxfﬁﬁé ng:%@%ﬁh%&%ﬁr E@BQ@%&%{&O& the
fraqmpe f@femlf@ﬁs aﬁ inegngte sfrgm dhet transpextavebicles sg the article
trdB®dd loehdipg, novenent thereof toward the transport

vehi ndln st in.the article , transfer
| ocaﬂ’%nﬁg‘ %H@ JI a?h’éPPﬁiW‘@ rhsttom dramee pgriippy 48a and
a pHipad efdet ﬁame phftldnsr 43b gﬁﬂan?i@ﬁ ﬁl@mﬂixﬁt ol e beber Hame
t o _connegt, ends of t e
poftiord Mla fd 1O nE SRR ta PP Blert tE10k Ay TRLSRTD S Brticte
suppatisfer | ocation. The fixed frame 48 is U shaped with

port P hac TEVRE dg 38 <CRRaPRf, 1f shihindle. Wi W Alfiment

papisrdl érrmaghat gadsiod @W@%}g@’éﬁeﬂ&@@\ﬁé}th@rJ@@Qe@iﬂﬁbwd@r@ame

poft‘%xfg ahby a®ll FiRed ablived Trankd SRR 56213% hReda] ®dings. As

attachnen

_ IS _Sup orte suspensi on,
Sh?%ﬂ"ltlél é&gSf RERE et%a E’@m%%‘&@%t%ﬂoe%ﬁ 6?’1%31%&9'&( treextend

aldrthﬂﬁ;:guid% sille afsr phed pardt slqnﬁ)rm onafudpbhxied é@ﬁom 53.
ne Su

T R348 Rulrhorth o i oF lsatfiadiaH thieriting by
sugpeneled Hdtalo@ng Inhthiguvdy the fixdafrapiescd8 ardsupported as
@Mﬁt ﬁ%ggrﬂﬁuﬁtﬁﬁzﬁt %: P ROLE SRt é-gh%n%’%%eﬂ%tgﬂed or
orts are supported as suspende
rel@@wd wy Bitaching endiataghingstisp atﬂaﬁ:hmﬁré: pasts B hdotyoradthe
frafni@gﬁﬁpﬁ%s FE SHRRETdrEdwidn ﬁeﬁaﬁw@r fdeBPRdshiee the number
n Each%%xedfr?ng %@?{f mtalleﬂq{gg
of PEHEIPCBIUBROTE 1 Sonearh OF thet Bes KEpmAe 4 oam¥hentosalied or
rerpdvéd)/ fThim fabfitdEed 48 BPefdtifiDtd fndrasel e H6d@uEe thd@Mmber
fé{}creay nlg?cs)r ecreasing the nunber of article
of aRHGIS PHRPYULSS 425 ch of the fixed frames 48 may be
i nstbh¢ etiderguide meathnidim 49 finciudies &t phurahity pné rgatid® mollers
t : :
54 e A8 ot SPOICRE 00 R Rns 0 JEthE Hhied frame 48
anélrmlaﬁﬁtsyp@pr@aﬂ aed guidesh by tixsggidearolleng8d. on each of
t he 'phél@afls FMaRCfokrhfeASorf 8RPbT EAE phir ot h b Rcfitbers 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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and rails 55 supported and gui ded by the guide rollers
54. The rails 55 are fornmed on each of the pair of
frame nenbers 43 of the article support 42, and
formed on both of an upper surface and a | ower

surface of each franme nenber 43. The guide rollers 54
include two pairs of 30 upper and | ower guide rollers
54a and 54b arranged in an end regi on of each side

Jowenp®il y&@btdwtheqab:eelsasﬁcte@fﬂ;he fiqrae spanberedi cl e 3,

the (RdbhnRe S ndhder 48 BPREGA RtheRf beliirRoPthd o be
momatie toward ahd dwme Erogu itble tranidpert veldisles 3 sprndinggtdhih the
r&gled;[:ﬂ'&lsfélh ?%‘Ei’(‘ﬁr aa[rfﬂ I ??51118@%%%1981‘!‘%7 gh‘ﬁﬁg%ﬁ; af pipsing
m%nrsqof%éaawﬁgathe@md%@mrbﬂ%@@k toithe afrtlaleestpmgq pesition.

48b TR 5 rfai’:éHbeereﬂtr%@@%keHe@itﬁ' tﬁle3sﬂd?ar F-ﬂ&%pﬂ'ébhélﬂlsm
55b on

and. gui di | ower_ rail t.
49551oh et &Bgt‘)ﬁéﬂfﬁeﬁrﬁimﬁ@%éﬁ whenngea PF%BlﬂftP Resitign close to
thé ngdasdpsriaweninds a3 eftanlpEenitilbGns yhe offtede tﬁaiﬁ@fer location,
ort vehi cl

bl d d f
ongPiRR the SRS RS o 1f Holhkbfel ABRRRR osttihy &5 Stidgrn in

Fig. 13sand evitereieaemm e @pusttiog aysayafiforashe grﬁlsmahsehnﬂe 3,

opg%é’f\:%ls r’sﬂeté}%m?é %hﬁ{)&fﬁ’ BQ'the 4%&%2@ Eto‘r&gé gﬁgsﬁio&* gk s Shown in

orage posi he operate
Figi 14 the slide guide mschanl sm 49 such that the

oper The bRl &fENEleafont HEE Iy bep@s@d AbbEtRe m%ﬁtﬂr%e 48 and
clﬁase to". the transpart. verh31 st andi n aﬁeh
inglydes prrogking ¢lgmend oY Biyata Oaﬁa‘fﬁr&@a #tdYto the
ﬁ}@dﬂ?@ﬁie_ 42 &@d tahfbo}liarvl\r;1 6@ |r6tdthBIéS§B(5uﬂ3QSve&'t1@§J1 ﬂﬁlssdl@?ﬂsed at
N I an e osition
onprind o5 8 ekt et b8, D1 Bekihg eloneds B9 phipfany
cod@edted iha mndlul]el;msmmt alg)m'epﬁm alsmppast 8hopwvided oE| an upper
4 o) t 126 di t : .
engl osgﬂﬁn é}eﬂg%ﬂea H}:ﬂr%c I4§ﬁ ;E‘J% $é k)f%& 5‘?%% \tl%élcal axis
relgitivet tatihe sappart 62.v eThe suppesti %2 pmoéﬂlso eongecting thesrocking

eldrh&gd 5§rﬁ”ﬁoﬁﬁtedﬂéﬁ ] d'o% hlgl:geﬁfeéniﬁgxagﬂmlﬁse@bﬁuﬁh@ transport

Ve of the ro
Veéwi%érﬁta% gﬁ BEke ﬁatleheeﬁﬁéﬁ%féséow% vépiﬂqe&gke coupling
m@ﬁhmpmﬂeﬁc@ﬂ&ﬁﬁ@&op @gidsiofithe ﬁﬁﬁﬁ@f side fPadb Retibn648b.

0Si t4.0n

: . d the fixed
THYSR T 623 STmtBpS in poiiSif105 e el ar ek sif of A B the
mdehéraan@gm’xtmﬁﬁ 481b1&)fsﬂm0di}¢ed6ﬁ'amne/ot&l duyd dorsn ecidnggtudinal
a0 SRR SR TSR ol SR G0 O o
transport vehiclee3 standing stilbimsther antydattmrsfemlocptlane | | ke

; ggp*rglfeg ol gi:ﬂear 2l 58 CRNTFRELA n&nﬂﬁﬁ %ﬁ@'sw@atﬂ hen the

portjons_48b upport
longitwlinal Frﬁ’c"alOB g4kt Sﬁléeﬁj}’adégnt)fﬁ}? amrﬁe sgpa@rto%»‘z sta-ted in

th@fartit®e 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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side frame portions 48b of the fixed frame 48, and has

a longitudinal 25 direction thereof coinciding with

the direction toward and away fromthe transport

vehicle 3 standing still in the article transfer

| ocation. The operated elenment 56 is fitted within the
width, in the 1longitudinal direction of the guide

rail 2, of the article support 42 located in the

arti ghe fiked dpemposs tinekudedhelniloice, nmhaﬁmm:afmohnkmg

mGRREn Lot fHeosnBecl FHRBILS phf o eipbEoh P SrBLls dpport
42f guch mhal Wwhay thepeperadéd felament Hénmslot8ted iyhleyproximate

polsﬁfcglglrt}ﬂe t&?ﬁcfehﬁgﬁgﬂo% ?2 19? QB 'Bﬁ(—r; a 1cl§5§f§re§ﬁte2§osmon, and

C e_sup 0
wh@dd@@@emt@ﬁ@ ¢roant BBdE desated indbegemytte tnesitien.ddie article

ﬁbgt r?4é2n %E Skﬁzﬁeecpl o %hbt )ért1gl(f?e%1leri]ﬂé¥éﬁ I@{IL o vgﬁ? CBlkage
meghasismoes srclodes E; S, he.pi Efréiﬂ ra& aFm 65, a Scond
hrﬂié l&trfﬁi %aé?ﬁ @aﬁhilgie lﬁﬂglo aeth 87| Ipgvotadld %oﬁpmtlcaﬂﬁfxes for
e fixe ra i ncl udes a nec
linkifg S e TorRRi e P RE RFRAN FhRRe 'S and
movereeenof aflitkiagayperates elopportt64 dfecsed lont thet thindetate-like
méxﬂﬁe?ﬁ@%ﬁﬁ%aﬂﬁ%%g%@t us | ocated in the proxi mate

port 42 is located in the

arti dhe s dijeapodia has ong eads heteof nivetadlyeecamegted to one
enfl (ﬁ"fﬁ@trog’lﬁrﬂgseléﬂl%ﬂ &9 df'%hE Eiﬁef@t@ﬁt&eﬁgﬁt 'BBOEndttHE other end

i s article trapsfer

article port ﬁ H
PipIaLlyi cgmmested 19 A aggitu %rsfﬁmﬁ 1af€1 RpsédoR 9 dae second
linld Ri¢narg6, The. seeohdr Ehkl afk ®6MHES, oe SEbRBerddfNKivotally

t hi 6.4 t abl b
cofRRPRAD e mii® 6 MO PO SRR SRS Bpepigd to ome

-endl efreind thirdofinkharropé7.at Ehe ¢haeinks56rmngl? hasndheeother end

pifftafty GBKLBRIRA BB WAl IEREGEBY On the 1 1

€ support 42. The
f i r sfThej 1eisilianh demeas Sns 2 el sheimep foppyamale,ywith one end -

ﬁ;&ea%%teec% Pﬂn%rﬁam‘érﬁjl fémstéeﬁbﬁpm@ﬂ»aﬁlsﬁaﬁ%}é&eca‘ sta@ing

stdbhh § gaelp@n%%%g 199@#1%4 ﬁpgttﬂ a.ea@eg%%@ to the sspond

hriwﬁrlﬁﬂf{mngl‘liért%dlﬁknﬁél@nﬁ&lt SFTIbmfseg @13@1 sktotd Hhlo £én 68saway
t hereo Ct e

£ HHE (Ao, KRG 17 BRI GrARE e doss et bigp the
opefatetecletiend 36 bk the rprﬁilma‘ﬂmepmdltmﬂ therebgrim Gidsths article
' | g to the |inkKi
o O MR gy Lo he Tk
coi | Ther tnagsperr vekiglepBeinakides @n@@\a@ngmera%aﬁbavmg a
prEQﬁng %ﬂ@i‘d’c’i‘ﬂg blcBat038 BPHRJ ﬁrefséﬁf@ r}?n% t "I‘Hésc&%rrhtmg element

vehi C standing .still the a sfer
58 b%élﬁ‘i"f?fﬁeat}?dpf‘l’iléc'btf?%? e SFABEROTE esé%opressmg 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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link arm66. The resilient elenment 57 biases the
second link arm66 away fromthe transport vehicle 3
in the article transfer location, to bias the
operated el enent 56 to the proximte position, thereby
to bias the article 25 support 42 back to the article
storage position. The transport vehicle 3 includes a
operating neans 35 having a pressing operating

trensgioet vebilof, hﬂﬁlqoﬂmsepmtéd{ pemdihic56 péiak |ﬂ}@de£ramnns is

s b AOEPNE, hEcRE SREb AT R BRI Ve 8 B e
arpiclkex suppertpddilo¢agadtin tlluse amnia stqraege tnositiomndTBG allows a
plﬂﬁ‘lﬁ*_%lo? atr‘Fiﬁfee% E‘tst td6e iﬂ Qﬁ@ﬁ ﬁén%@'ﬁtﬁlﬂa tV?bfftﬁ%rgmde rail

oW n I ng orce I en
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arﬂ@ﬁa‘ duportP42 ben Dednkimled émﬁie&it%n A\ém%hp den Fig.

bet \Nég‘ﬁ 5#@315%%”3%1? %%I?%:%F%a%g 2 a%nci‘é‘iklﬁ aalider 5@‘% sjislable

rehitive 1D dbasé 58hd)3gdqu:iﬁelron (&‘\iarﬂac’ﬁmiowsﬁdih ﬁsta!iﬁelbetrﬁc motor
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nofy Mo, "0 bafrei e orlehANRROGE R §1 Sndves PAE HHRE 580 to
projedt ffom wheltthaoépdrherehidd & banppoating éhe dobusiorwhilhes, the
shP tﬁ%gyep?és%ﬁs echlggﬁ]b'raﬁﬁi %Eefnpfg% ffi:ﬁ;( E%n; I ]ﬁ)%él'tnﬁte pofsmon
showa yuifie. Aai S(B) oto ghe tl‘ﬁ@()tarltqsé‘!@nﬁh@m’rtm@gl ddatBY The
préé‘slﬁgeolﬁirhtﬂge eﬁatrﬁélﬂg%Sp%dxﬁe'sofhe Té]id%raﬁgl‘i’v‘ﬁ) fetract to the

_ luralit ticle su i nsta
tr4nsRgTY eraiﬁfi |3y£15f0118ﬁ% 1@8 %%ﬁwat@f zblﬁwcenﬁ?lﬁ. e, PrRpsing

actipacinhebslidec 68b mq)paireﬂl td €hs wppedted éléme&atp&@”ﬂhei’eby the
can |nstaII d efficie

of. e
bifling 3ohee’ o 1Rt RRSTibR1 SOl BT AeBRHE KRS cBptaEH  bient 56
fronm ¢he desiobe pbsld:h@n tbaﬂxesﬂnoﬁahhtﬁ postiahi ve to a base 58a

by ORBbahh35h Bkcdi? H@Il%(ml?dfﬁﬂ 2R a?ti | 'ipio& E@B ween
¢ Sie btith Bredtih g P

operat n
t %ﬁr@éle swéag% pp@ltpm; ja@ alrtitcz_lmtrmsfer mﬁm mthe; |d@scaflbed
fulthepperating the act uat or. Thus, the sli der 58b

presses .t he opey. nt.56 fromthe
. posi A5 sshovan gt it ﬁ nd 3, ths apsrated %1@ % caed in
the: haorimatd-ipgsitich bB) theThﬁsmg efostan9f aper asilignte bRieaht 57.

wih TR Sodrdfed Efbne B |O1BHASH B bGxinlif 0T RNidp, the

linkags snerdlarﬁsmc@3 oausgsfs thieeslald gerdeS8bchmppisied9tto suipport the

uﬂa%rﬁz,%r@h?%@%caig@ ﬂi"{ﬂﬁé %Wic e%or%eea]g(%sﬁg Jhorce of the

r esi nt e returns el enent 56

f r onMigs therfpaasperdi vaboelet D stons pt che matisleytransfemlotation,
th%&é@@n@%?éfe{th SN 558 h&&w&gchfefsqu?e&tssﬂ & ftﬂ@étf froffethe

xRS BB B, DY RS ROBOIdEsLRTaEr o Slider 58b preses
and moves the operated element 56 from the prox1mate 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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20 further. As shown in Figs. 11 and 13, the operated

el ement 56 is located in the proximte position by

the biasing force of the resilient elenment 57. Wen

the operated elenment 56 is located in the proximty

position, the |Iinkage nmechani sm 63 causes the slide

gui de nmechanism 49 to support the 25 article support

42 as located in the article storage position. After
suppertt 4andiest frughtled erBcht Opgagé pobRidA té ¢he drtais fteinsfer

Ioccatl on, the pressing operating el enent 58 noves the
POgYH by 58b to project fromthe transport vehicle 3 by

oper difteontiod artrlactuppivot .42The wmovedrfrb8b theesstdde stodage
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by
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- 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
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storing the container 5 on the article support 42,
indicating the article support 42 as a destination
anong a plurality of article supports 42. 20 The
carriage controller first controls novenent of the
transport vehicle 3 to stop the transport vehicle 3
at the article transfer location corresponding to the
destination article support 42. Next, with the
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cafiSEE B TBE Bobiies e RefhutoP BF khe pEpsial shBratuis, clapaent
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arécl%ts‘% Lfigparticle support 42, the supervising
1Ves & fetch command to the carriage
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16 :t?}g&f‘g%}? H1PO fi}'é' (R'ﬂrar é&%&{tﬁ RELHS E%&gzct#ﬂrng }hm?lg]géiﬁ lgép g(? gcribed _

. | pper e gripper
agpgsition to the lower position, the carriage

cont | €6 QPS! ﬁ&ﬁsiwe&ﬁ@e OFiERP S AGw RS %ug ﬂ-ﬂ:le Sé’ﬁﬁ[ﬁﬂts 68
t he I gr. el epents 4a to't egrl ng
arrsgge e o Sleb orbog $nbt ShRwsconeapiodedDaEBMITR view of an
artielei ghppeipaetdchéd. frbaentheaffised Beiher mhg Flgf tlgl%hows a
peﬁ;%%t {W’% o\gfca}vlt ?}ﬁ a(i{ ﬁ:&&c{e Aéui)gol[talfigeloca ed'in “ PRR aélctle stox(?age
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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carriage controller operates the actuator of the
pressing operating elenent 56 to nove the article
support 42 fromthe article transfer position. to the
article storage position. [Third Enbodi nent] 20 Next,
-an article transport facility in the third enbodi nent
will be described. The third enbodi nent shows

nodi fications of the fixed frame and slide guide
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botl¥edP ta%ﬁﬂ#éﬁ'ﬁﬁ%ﬁtgva E@fh ﬁ}@idﬁ\éﬂd(ﬁﬁaf)&ug&ﬁﬁ tHerdof.

arrange
e fixed frame 74 1nc1udes 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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The suspensi on supports 69 are arranged at right and

| eft sides of 15 the article support 68. Each of the
suspensi on supports 69 includes a |ower end portion
69a connected to a side face of the article support 68
and extending toward and away fromthe transport
vehicle 3 standing still in the article transfer

| ocation, an internediate portion 69b extendi ng
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struct novenent of the equipnrent carried in or out.
 Morefoeint tha egsendt pmbodemenhascribed f hewsdnhefaresthre fixed

fraphél 72 1hOhdBIRAYEEYat AP 8Ic3h 28 QubPaital! tol e nddviBE: toward

f,ranmes 74 be carried out wth ~ease.. .
and away from gﬁg transport velguc?e % stangmg stlﬁ 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 slide guide nechanism 70 includes rails 78 forned
on the fixed frane 74, and guide rollers 79 fornmed on
t he upper end portions 69c of the suspension supports
69 to be guided by the rails 78, for slidably
supporting 15 the upper end portions 69c of the
suspension supports 69. The rails 78 are formed on the
pair of side frane portions 74a of the fixed frane
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OPEEFEB@ MERE flreaﬁ%tﬁéroel USPELSIGN LOUREng, rpmesS L.
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oth%mandtmaowlmcwm@ed|‘q@e01ma§§d9faf thsubiad bnkt'mnfS .stThe
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i nwar, d e side frame portlon 74a. The operated
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8235 i bIEBR edt pu SRRt Dobiiior Abd Syth Bofifon. The
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poﬁtﬁﬁp Q% 1(?:%1:% SH%SEPQ 1 dnh:e?ﬁrrsrellr(])?)l ﬁ{éoﬂ%gsg?lqavehlcle 3
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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 wvehicle 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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10‘support 68 is located in the article transfer
position. The |inkage nmechanism 83 includes three

link arnms, i.e. a first link arm85, a second 1link
arm86 and a third link arm 87, pivotable about
vertical axes for [|inking novenent of the operated

el ement 82 and novenent of a |linking operated el enent
84 erected on the suspension coupling frame 81. 15 The
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proxi mate position, the groove 101 extends toward the

MeRARPot axi s 100 al ong a direction crossing the
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vehjcl e_3,

- 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, 1in the state of the
operated element 82 being located in the proximate position as shown in Fig.
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t he engaging roller 102a engages the groove 101 to
push the operated elenent 82 fromthe proxi mate
position to the renote position. Wth 10 novenent of
the engaging roller 102a to retract to the transport
vehicle 3, the operated elenent 82 is pulled fromthe
renmpte position to the proximate position.
Subsequently, the engaging roller 102a is di sengaged
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e DEbiE™Y iR er e Be BRBRRr ICaPdnoRtdgy bioxmal side

straoghit portoon 10&b basEnaOus drdve the histasideaboraighthsonbionol01a

anfl b3rciing MEARROMMIIA" e GRS Y el REUS Yone o

nracguaag?@t‘r‘ﬁé@a &he divegBlongopiardtand ywepdrantibd transpest vebicle

3, gg fAhgs 1R Bﬁfkot%&‘i’s f@gi on 82b 0{3 t he gperat ed el erregto

th rockin nt about _the_pivot _axi.s

of t%ﬁg &ﬁ&a&%%@ﬁ%ﬁfa g5 tﬁ@ pReEsHing @&rpleﬁnmg%ﬁ@ttached
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Crossin I'on ovvard and away fromthe
t ranB’-brmemenﬁémfdb@ @erafing elpmestid G2egndwperatedasiemgnt 82
Wlﬂ%r(ﬂ%@ﬁ%@dt he transport vehicle 3 in the article
tran fer locatio and the ther end region 82b havi ng
ARETARER n{Gth P YIRS tOPBFﬁf@Fie egemﬁnt h@2 from ~the

pr@fﬁ:ﬂsﬂ:b pokitadistethd aaAblcopbsitBe Will'be ddiRriRdN®t. When the

op Y ePneaosa P BeR e el PP AL Do TaP LA s Fie- 20,

thé rdistatl heider sixajghtt potiic 11913, ofvithh gtdoeeebl r1egm1mm 8ﬁathe
d h I
SAEHARFNA SN L L1 SESREEL YEELS Tl fMing
rolig, 103ei mevanprieapreiect frmmt tlmqip@mpqréhvahmles 3| antehre the
opé&hh'g%fetﬂer éfé‘ﬁﬁ?fsldleoét?éﬂgﬁ'ﬂ po-fﬁ%ngi[(f’&vef 10 tg{‘t%\%eﬂ%i nd fits

nd regio 2a of _f{he er at ed. el enen
mﬁor%fllf&@gaa%dr ] 81“’%‘1%13 Ly rﬁﬁ@l@pgaama glero1@2qgngagingnthe

grddve 308t moobs tide projpey FHas e RBMhspdt bRIHIGe! 8CatBshd, Nthe

It h 24 20,
enb PG R %y R DA e B Al ey £ty 107 e
prassmg ta andpowall vehithé @ﬂvovcm 10k thdreby eptislangf ehe optt)arated
- 0X| 101
clefiift 8z Rou? P B Bl Bosl e, Sl bl ABOR0 T0na
and AnrteneakHgnl fongnevingidiel gpeshted elapentaBd fremethenremote
posiioAth @1’1@ 'iﬁ'ofi‘m?aﬁé' h&GHbANW AL %Sﬂg&rﬂﬁe‘ﬁ ﬁéﬁte CUIRA engaging

ovvarg ayay fromthe transport ve
rol er 102a engagmg the groove 101 moves to retract to 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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3, as far as the pivot axis 100. The engaging roller
102a of the operating elenent 102 is attached, to be
rotatabl e about a vertical axis, to a distal end of
the operating elenent 102 extendi ble and retractable
relative to the transport vehicle 3. The 10 engagi ng
roller 102a has a dianeter al nost the sane as or
slightly snaller than the breadth of the groove 101.
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0 t
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transdexjpoitien the operateshglopuerti &@,1& toekopddo dhedideos:gulated by

th@k@éﬁ,{&oﬁg@romthe proxinate position to the renote
posi eration for npving the operated_el enent

0
82 f 6n$qqqé1bpe j& econpdictiopntutghenther erstaded qlement o is
rooldd alﬁtﬁ.ltdﬂﬁacﬂllvbﬁgxi@e]?ﬂ() whBf (R3BaAIHothe @érﬁflnkcba@ment 102,
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I f 0 ASEROR AT RO e on

thehage i thee seastrenm, VPl ORIV isReiT90tiom, o che operated
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82 YoRERE 5 e BRI G ek ToRIviSe. th Shehcer 104
corfatts thE dparated rdlepedev8Z eolfDpi $h@rcim]dveﬂefﬂfckmg of the
opérfa%@&%i&g H‘?za”' cle support 68 in the article

orage position. Wth the retaining device 103
r et ab¥hery a faree aacts dbemoup pibret adcle rsuiiportrdd docated in the

art3é18' AR RROFALi{i0R to WhE A rLibR: ﬂ%h‘sfelr%osmon, 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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support 68 is located in the article storage position,
the article support 68 is 5 prevented from
i nadvertently noving toward the article transfer
position even if a force acts to nove the article
support 68 to the article transfer position, apart
fromthe push of the operating elenment 102. The
retaining device 103 includes a restrictor 104 for
resta'sdtrﬂlmtnoﬁbmgn@f tHeosidrate délehen iRt adie kBearticB I dport
hde %Ca {; and t.he |linkage 10 nmechani sm 83
5% OF?E%PSS%{?BMH 68 and operated el enent 82
S u C h ’Ith%tnptmh encwrring wheasvatdhanguhe alrtxclehmmbtft 68 between
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artlitlekransfeBposivivneds @.ﬁ)mtéd ﬁxgﬁis;ﬂém)/oﬁ b9 Hhé Bed frame 74.
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oca 1 on
engaging| rollarppoda oéstheommtme elta‘rlent:IIQZt :sanageged with the

grdiRei 10 0hnd A% bpdikase er@ﬁ&%sﬁ%%%mﬁ%fﬁﬁkf &ﬁg] helpe‘}note

n -26.restrict the rqckin perate ement
Po%gioflotql dbsi Hrq}ﬁglag?tpqglgogupggggn 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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68 in the article storage position. The notion
occurring when swtching the article support 68
between the article storage position and article
transfer position will be described. 5 As shown in
Figs. 18 and 20, the operated elenent 82 is held in
the proximte position by the retaining device 103.
At this time, the article support 68 is located in
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close 'to %Re %p%%% %gg&sona T)‘Ijlt Sitggsp Be taspgslgﬁoﬁj ngv?n[)r gy 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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-27 portions 69c of the supports 69, the article
support 68 noves horizontally fromthe article
transfer position to the article storage position as
supported in suspension by the fixed frame 74. [ O her
Enbodi ments] 5 (1) In the first and second enbodi nents
descri bed herei nbefore, the operating neans is
exenplified by the pressing operating elenments 37 and
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di nents describ ereln

artigle; %chg%é’& t42 op 6& areangeggat hoth e%lé@& |0£|télet guider rgil 2
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er ocC In a It1on C e .
eniiodbRE Bl the el te BE iAot bprrines ob i fuide pail
2 vodl hanvé tiee ﬁked €laened 3@as the spomi md@ nf tiy attiels ssh@poﬂ:s 29 in
the%g BhaPdhR t%‘r?'ofv 19e ﬁmee &l gper 4 25 located in

§per 03| i on. 'S case, the article transfer
posi (3 orin the firghse thha!nemb@dunents desridredgbermanbefova, the

mdih bAE, LSRG 11H§g"b§7 1}211%; fg%%gb% JIVRPS Yia inkp%?ﬁé %Tfp%%r 4

artlc suppor e posi 1o
capghle Hlee PP @ oentRiRen Pals FEEPFRIOR, aBft werieally moyable
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ositiqn or ﬁjhe osition 30 close Eﬁ‘g
e enmauee n’é{} a3 BBRTRTLHE o %’iﬁ‘n&P {thee Prpsport
vehi&bennialyanuhpbrompal driipwer fon holdiageacmtamerdbpbivashibg it at
opg@sﬁte &dgé@%glfelg%red between the article support 29 and

omerlng the gripper 4 by the set height
f ro hblsu]@pe,r fopesanipde, articlhdransfer statiadsearsr airanged at a

md%%ﬂoﬂfe %%%e%'ﬂ.nﬁ E9ER 6L ibA HatGuR bl ille&rhh 8% ®Nice of the

osit
ex ensmn and retraction type for transfer of articles to and from the

transport vehicles 3. 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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herei nbefore, a plurality of article supports 29, 42
and 68 are arranged along the guide rail -28. 2. The
nunber of article supports 29, 42 and 68 may be varied
as appropriate. Wiile 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 (D In (ke firstt Bmbodiment aleisbiibdd didretibefioies the linkage
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supporta@® to phs iatticle. trhhsfer prRisom whdnothy pdrdeedBRment 32 is
in?ﬁg&&&bggpggfﬁﬁgt novabl e to project rightward and

er twar

romthe transport vehicle 3, for swtching
the (&rtlckie fuppdooe tthinh endwdime6ss desailget hateibbefore, the
L@e [ r.aj t h ' .
P SRt SIS Pangfords 38 MERHCL" ToBRELE o storing
semi¢epductem sgbrwates. 1 ndhar articles styppeported omayr hagearied as
ap?@éﬂtiéﬂedes of the guide rail 2 will have the fixed
ra 3@ at_the sane side of e article supports 29
in tHe LBRGRYVAPHACT JFqsaiden e ORETR{ingemeanps may be a

pofibjonl rerhbie friohs thé @ohbadtdpasitiodiiftetiesddesidn REdovement of

' or8.: it h bil.e body is_ex lified b .
the' SeEpHRRE Nehiclyel o ARal R, shrgOinfact ZOsHE ot ey Rprating
mesfnsgraedpiotcheaincadimiction tb prnjest Spen shotrammpdrt vehicle 3 with

' . ive to the transport vehicle
re%.ﬁﬁ%hgﬁ%%%gﬁég?%%}lné géﬁklg?idi ng a container 5 may be

varied as appropriate. For exanple, the transport
vehicle may include only a gripper for holding a
container 5 by pinching it at 25 opposite sides
thereof. In this case, for exanple, article transfer
stations are arranged at a side of the guide rail 2.
Each station has an article transfer device of the
extension and retraction type for transfer of articles
to and fromthe transport vehicles 3. In this way,
articles may be transferred between the 30 transport
vehicle and the station. (6) In the first enmbodi nent
descri bed hereinbefore, the operated elenment 32 is
di sposed in the upper position of the fixed frame 30,
whil e the _
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link mechanism 31 is disposed at the | ower end of the
fixed frame 30. Conversely, the operated el enent 32
may be di sposed at the lower end of the 35 fixed frame
30, with the link nechanism 31 di sposed at the upper
end of the fixed frame 30. -29 (7) In the first
enbodi nent descri bed herei nbefore, the |inkage
nmechani sm 38 i ncludes the | arge dianeter gear 39,
Whatild cldimegti€r gear 40 and shaft 41. The construction
of the |inkage nmechanism 38 may be varied as
appropriate. It is possible to enploy any |inkage that
1.| iAok artiole enemiport faocilityecappriatregd el enent 32 and

movenent +ofo tt?%n%@hg@?%%g?ﬁgcﬁ;moﬁ/%h g&%gga A path

article sup st orag
angeyipgan @ﬁml@h@hhegmht 32 is in the proximte

posi hhoam@@%uggsf@rdlngrﬁa@ &Eafé , Ghe SHRRAL b ohoni ble
e e

article transfer position wh oper at ed
befween AR artic %nfff% i Rqsation 1@1'( Er)celmng h@n f artégle t%’om said

holdingeluﬁﬁbﬁ ghidemnbbild ©oay i heittraakRirfibef teeartidhe to 84id Kdiding
{ por t tfglclll trans orts, as articles, containers
ungt, &ngiﬁl}]ar . J?ﬂsbtil Lubstrates. The articles

charaotepieed bg nay be varied as appropriate. (9) The
t
1o SRR PR DRATR PRl sai

ariflee @ﬂPDWtoﬂDeth@mﬂldoﬁrtlclhe Stqrags ppegitivehaode sgid article
tralilr basitiewhe! Sl BORILL 1RAyO% 418nOPRIAL ltRons P 3htion

need ction to project
coxre PE W@hﬂgewéms oﬁpm anticle SEPPRM- t he
non-contacting position. 20 -30 What is clained is: 1.
arti trans rt facili I, Si n articl.e
2. ¢ Arisisie Sraponl Fiellints e B Beomyl Surdi o mmifine:
5 anshmqamt ngeans a“nt istippohiihgi gadd wniticle anppbfﬁ ¢b e movable
.o f QL i e ort ... . _
bevaé)eQﬁ&d agjﬁtc?e[ gﬂo‘f!ige EB%“?%% &r g%éi]?éerﬁncg% gxl' ?osrltlon, and -
r ecefiiopgrafiedagleinens movahle dietwebmo ladfiray mumomfar@aa gecond
podeht e body and transferring the article to sai d

hol ding .unit, and an a ticle storage position;
char WRFEFIN e gpezatash rr-lwgt ib QRET Nﬁlw@an@ﬁte@awath said

suppint| ;mcaadysidi thRy, fthewdisflid operated element is in said first
position, said article support is located in said article storage position, and
when said operated element is in said second position, said article support is
located in said article transfer position; and |

' said operating means includes a operating element movable
between a contact position for contacting said operated element, and a
non-contact position out of contact with said operated element, wherein
a movement of said operating element to said contact position causes said
operated element to move from said first position to said second position,
and a movement of said operating element to said non-contact position
causes said operated element to move from said second position to said first
position.

3. An article transport facility as defined in claim 2, characterized in that |
said support means has a link mechanism swingable about vertical axes
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ticle por
sayd gpideley tra&feﬁ loratignqana;we

article support between said article storage position

and said article transfer position when said nobile

body is at an article transfer |ocation corresponding

to a location of said article support. 15 2. An

article transport facility as defined in claim1,

further conprising: support means for supporting said

article support to be novable between said article
reBitdreagea fissd tfi-ofe alich st htad ldcak@nt dodPsshehdRastd k& article
ch)erat ed el enent novabl e between a first

standea%
%r@% HGH'HHd a second 20 position; wherein said
operated el enent is operatively connected with said

o SOOI I BB 050 ikt

sajbgupRartimeans banaslidecwde mephapisntivo aupperdingiaid article
supbft QPBE ANiRdbR! ESRAd hﬁdl-dwéf'ffblﬁes%ﬁ?&qn&mcpgey,stéﬁséa in

sup t.1s, 25 | caaed in sald arti

IP¥e 40 ign dxad dramendispased at a

lo@ratorpgspohdifgnto sDdaiitile BRIrMES Bositie@Nt act position
for contacting said operated elenent, and a _
non- contact position out of contact with said operated
5. elAamernticleihansiart dacihive ae nlefinkdSai daipd;, ahararteriesd i that

alf 504 BOPAAE A0S S50 AL g AL om e
argelecrirnostisaidplide gvade mavhentam sbidably suppetitg npgper ends

Ofgéﬁmbehgioiagﬁtpggﬂ-cont act position causes said
operated el enent to nove from said second position to

said first position. 35 3. An article transport
6.fadid i 4iticde defrspest | facilityi Ms2, deffirdaGheidneedfi Ridikal 2-4,

TR B It Ghd oPeralpd IPmeRt & ARastd UL AHth, in a

- lomfityhinet daectoh of abidbmoviig patigndisaid teticdaisshppoti kicated in

j L aps . b Cl . iLj .
saff AHGHE HRlge) flkitidn, o0 Ueld ApBrdfifid Wplhint 8P cold YoBhiing
meansgedispasadsvibthin a fete and gfti wisdthedlsaid smbflerbody.

supporting said article support to be slidable toward
and away, from said_ mybil e body stopped in _said
7. Aa?’ﬂ aracier uaseRert fcalityoas Saitnack atgnge of laims 2 further
coﬂnptaiﬁ_ ih@iastbm&ﬁg aﬁezﬂjst fdiCBidfO gafd %@ﬁt@]@d%@ﬁidr@ iserlkd %:0 said
article storage positjon. . An article transpor .
arffile; FicEge iiioRogald, Westring clomutie (5t TUIOTRRE i seid
corstactipasition) prauspmg ahdhasvingsyzad vperatedmlomene fian daid) first
war g f I pQr.t i lj de i.de.
podl Bt S8 Leifad BALGE, AHACBY amoPBifigl' Lo 8aft iSecontact
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 2-5,
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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of said suspension support. 15 6. An article transport

facility as defined in one of clains 2-4,

characterized in that said operated elenent is

di sposed within a width, in a |longitudinal direction

of said noving path, of said article support |ocated

in said article storage position, and said operating

el enent of said operating neans is disposed within a
extaidingnowafd saiddiivodhxisailengablitetivacthat 20tefsedB a direction

ro@hbd G bR B shREimyble BRALIobARELAE <RF Shick Bt

loasdic, avhem kaids oppated blokenbis bicdtednt isaid fisstopagidion, said
erBRR b&ﬁngsﬁ gn WG] 2héRGf %ﬁﬁgngaud BY%ohRY %&ﬁgt logggeﬁabg said
Sit and novi ng sai d

cont act é ion, pressin perat e
aririeaansier degadione andr st 25 position to said second

posi Eﬁﬂnmpéﬁ@lﬁ@/ el@%féﬂeﬁhs %)) éﬁg%ﬁg%l@&@h@céngageable with

s}l Btobre dnd anARIo p said ditbebon Bt disas AFGY fromciad mobile

bofly,rsheeds |atmovem8nt Aﬁsﬁﬁtdr@a%lﬁg alesi il tofsagd bbﬁtﬁc@%osmon

ca it 29 bl Blonult ket piihuioll) €500 AF i Pyeh said

Opalsatsdtedemmt <£tDm lmldsémst gakitidn tssapbseddntnpasitionaiatd the

r ward en dﬁi bﬁga%ﬁ%lvﬁ ﬁ%ﬁi? %ﬁ Q%W&ftacp ggglt@%naallows said

0P¢1%§?éa@ elpraewistor moyp Aroms seirl peapod position o salddﬁrﬁtmdwmn
body | ocated at said article transfer 35 Iocatl on;

said farward end r glon of d operated, e]e
2 ardclg 6@8&9@ applity, ag afl}rgedt g ehie lmsVét5 afgrgher

comboirfng adiredhingn debite for pstabehg saidi ARGE1eOSupPdPvaEind said
.sai d nobi | e body |ocated at sai dpartl cle

fro
arﬁﬂgr@?r e];io&é?rf on, when said operated element is
| ocated at said first position, said groove openi ng

1oat L AR g}@h& gﬁ&ﬂ% J"*’CFer i OC% n@éﬁﬁe% QY 0%% ifls 1-5,

Rans i on; sard opera e
Ch@raé’ﬁ‘ii’ﬁ%e@]ﬁlst %b@ldiggélmhﬁmlu@%gageabl e W t h said

gr 00y egﬁﬁﬁefmfé@mgﬁﬁﬂ‘néahﬁ @h:fl%t WiEht enar grignd §ﬁ@1¥ended
nohi | e nt, of said

sai
theéfﬁ%&&f’nﬁalé graRer tbﬁl% .V&rt:le &dp%@w Ative Hfes aaids mapile
bodyigagl ng eI ement t o engage vvlth sai d groove and to
push pm sai.d fi rst

e t ed eI ment
o’ catit LabaRRisBh sl SERA sl ibine the drilliibetieen
anslwlptgltecbm admcenb saai thotile badyt and sphsperi pnsmlohcmﬂgacent

an %fi‘hgle &Qﬁgﬁ} %gafgénf H?é;)tos&? bH?:\(ﬂ? shiOiLBab %0&?0 ond
position sal
Wherem said article support in said article transfer position

transfers articles to and from said gripper in or adjacent said upper
position.

11.  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.

12. An -article transport facility as defined in one of claims 1-5,

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

..33.




9. An article transport facility as defined in one of
clains 1-5, further 15 conprising a retaining device
for retaining said article support in said article
storage position. 10. An article transport facility as
defined in one of clainms 1-5, characterized in that
said holding unit includes: 20 a gripper for gripping
an article with the article suspended therefrom said

said appiele thensfgr Yastiomakéspottivalil e rel ative to said

nobil e body; and a |lift control nechanismfor
vertically noving the gripper between an upper
position adjacent said nobile body and a | ower
position adjacent 25 an article transfer station

di sposed bel ow said nobil e body; wherein said article
support in said article transfer position transfers
articles to and fromsaid gripper in or adjacent said
upper position. 30 11. An article transport facility
as defined in one of clains 1-5, <characterized in
that a plurality of article supports are arranged
along said noving path. 12. An article transport
facility as defined in one of clainms 1-5, 35
characterized in that said first position and said
second position are a |ocation closer to and a

| ocation renote fromsaid nobile body |located in -33
said article transfer |ocation, respectively. -34
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