ARTI CLE TRANSPORT FACI LI TY BACKGROUND OF THE | NVENTI ON Thi s invention
relates to an article transport facility including an 5 article
transporting nobile body novable along a path installed to a ceiling, a
vertically novabl e gripper provided to the nobile body and configured to
grip .and suspend an article, an article support installed to the ceiling
for storing an article, the article support being configured to shift
between an article transfer position for transferring an article to and

fromthe g y at an article transfer |ocation
correspondW&?&%?ﬁgﬁ@éuppo , and an article storage position. An

" article transport facility as noted above includes a plurality of article
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20  shifted rom the article storage position to the article transfer position when

an article is stored on the article support or an article stored thereon is to be
transported. Then, the article is transferred from the gripper of the mobile
body to the article support, or vice versa.
In a conventional article transport facility, each article support
25 includes a plate-like frame for receiving and supporting the bottom of an
article, a link mechanism rockable about a horizontal axis relative to the
ceiling for suspending and supporting the plate-like frame to be movable
toward and away from the mobile body standing still at the article transfer
station, a hydraulic cylinder for causing the link mechanism to move the
30 plate-like frame toward and away from the mobile body, thereby shifting the
article support between the article storage position and article transfer
position (see JP 10-45213, for example).
When storing an article on the article support or transporting an
article stored thereon, the hydraulic cylinder is operated to rock the linkage
35 mechanism about the horizontal axis to move the plate-like frame toward and
away from the mobile body standing still at the article transfer station,

-1-



article transfer position. Thereafter the gripper of the nobile body is
vertically noved to deliver the article fromthe gripper to the plate-Ilike
frame, or to receive the article fromthe platelike frame to the gripper
5 1n the conventional article transport facility noted above, the nenber
that receives and supports the bottomof an article is one plate-Iike
frame, and thus this nenber has a heavy wei ght. The |ink mechani sm which
suspends and supports the plate-like frame nust be strong enough to bear
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direction, and the pair of support armportions are interconnected by a
PLurel O pnAgsrEShpS, VRGNl e spaced Trom cach otie i (e
of art2@l e positIbif Hyention has been made having regard to the state of the art
noted above, and its object is to provide an article transport facility which can
prevent slipping of an article on an article support while reducing the weight
of the article support.
To fulfill the above object, an article transport facility comprises: an
25  article transporting mobile body movable along a path installed to a ceiling; a
vertically movable gripper provided to the mobile body and configured to grip -
and suspend an article; and an article support installed to the ceiling for
storing an article. The article support is configured to shift between an article
transfer position for transferring an article to and from the gripper of the
30 mobile body at an article transfer location corresponding to the article
support, and an article storage position, wherein the article support includes
a fixed frame installed to the ceiling and a movable frame, the movable frame
is supported to the fixed frame for movement in a far-near direction with
respect to the mobile body at the article transfer location, the movable frame
35  having a pair of support arm portions extending in the far-near direction, and
the pair of support arm portions are interconnected by a plurality of
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projecting nmenbers that are configured to engage a bottomof the article
are provided to be supported to the plurality of connecting frames and
held by a 5 position setting nmenber in a proper relative positional

rel ati onship wherein the article positioning nenbers are distributed in
the far-near direction and a direction perpendicular thereto. That is, the
novabl e frame is supported by the fixed frame to be novable in the
far-near direction, and the pair of support armportions 10 provided to
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0 Each of the connecting frames Ior supporting the bottom of the article

has a plurality of article positioning, projecting members. These article
positioning members engage the bottom of the article, whereby the article is
supported while positioned by the plurality of article positioning members.
This prevents undesired movement of the article.

25 In order to set the article to a proper position when the article is
placed and supported while positioned by the plurality of article positioning
members, it is necessary to install the plurality of article positioning
members in a proper relative positional relationship wherein the positioning
members are distributed in the far-mear direction and the direction

30 perpendicular thereto.

However, since the plurality of connecting frames support the
plurality of article positioning members, the relative positional relationship of
the plurality of article positioning members must be adjusted, while taking
into consideration the relative positional relationship of the plurality of

35 connecting frames. This makes installation of the plurality of article
positioning members difficult. An operation for installing the article



positioning nmenbers. Thus, the plurality of connecting franes support the
plurality of 5 article positioning nenbers as held by the position setting
Jrenber in the proper relative positional relationship distributed in the
far-near direction and the direction perpendicular thereto. The plurality
of article positioning nenbers can be installed in the proper relative
positional relationship only by installing the position setting nenber
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fitted with the article positioning members is placed on the connecting frames
wherein the bolts are configured to be inserted upward from below into bolt
receiving bores formed in the connecting frames and to be threadedly
engaged with bottoms of the article positioning members.
25 * That is, each article positioning member is fitted to the position
setting member, with the projection formed on the bottom thereof fitting into
a positioning bore formed in the position setting member. By placing the
position setting member fitted with the article positioning members on the
connecting frames, the fastening bolts can penetrate, upward from below, the
30  bolt receiving bores formed in the connecting frames. With the fastening
bolts extending upward from below and meshing with the bottoms of the
article positioning members, the article positioning members can be fastened
to the connecting frames with the position setting member held tightly
between the article positioning members and connecting frames.
35 It is conceivable to install the position setting member and the
plurality of article positioning members, for example, by bolting the position



menbers to the position setting nmenber bolted to the connecting frames. In
this case, however, it is necessary to carry out an operation to bolt the
position setting nenber to the connecting franes, and an operation to bolt
5 the article positioning nenbers to the position setting nenber, resulting
in conplicated installation work. On the other hand, the position setting
menber and the plurality of article positioning nenbers can be installed
only by placing the position setting nenber fitted with the article
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Therefore even when mstallatlon positions of the plurality of

connecting frames somewhat shift from proper positions, a positional
adjustment of the article positioning members carried out when fastening the
article positioning members to the connecting frames with the fastening bolts
can place the plurality of article positioning members in the proper relative

25  positional relationship. Thus, the plurality of article positioning members
can be installed accurately in the proper relative positional relationship.

In an embodiment of the present invention, the mobile body includes
operating means for shifting the article support between the article storage
position and the article transfer position when the mobile body is at the

30 article transfer location. _

That is, since the operating means for shifting the article support
between the article storage position and the article transfer position is
provided to the mobile body, there is no need to provide a hydraulic cylinder
for the article support for switching between the article storage position and

35 the article transfer position. This realizes a reduction in the weight of the

article support. -



on the article support is to be transported by the nobile body, the
operating neans can shift the article support fromthe article storage
position to the article transfer position with the nobile body at the
article transfer location. 5 After an article is transferred fromthe

gri pper of the nobile body to the article support or an article is
received fromthe article support to the gripper of the nobile body, the
operating neans can shift the article support fromthe article transfer
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per spective vi ewlnfart ambadinetteofsilEpprdsent Laverdion, ¢t & prefasibde that the
vehicle includes a front vertical frame and a rear vertical frame with respect
20  to a direction of movement thereof and that the upper position is one in which
said article gripper is located between said front and rear frames, and said
lower position is a position suited for placing an article on a ground station.
In an embodiment of the present invention, it is preferable that said
article support is disposed substantially at a same vertical height as said
25  article gripper in said upper position, so that said article support can receive
an article from said article gripper by moving substantially horizontally to

said article transfer position.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Fig. 1 is a plan view of an article transport facility;
Fig. 2 is a side view of a transport vehicle and a station,
Fig. 3 is a side view of the transport vehicle;
Fig. 4 is a front view in vertical section of the transport vehicle;
Fig. 5 is a perspective view of an article support;

35 Fig. 6 is an exploded perspective view of the article support;
Fig. 7 is a pergpective view of the article support in an article storage.

-6-



position; Fig. 9 is a plan view of the article support in the article
storage 5 position; Fig. 10 is a plan view of the article support in the
article transfer position; Fig. 11 is a perspective view showi ng a portion
of the article support; Fig. 12 is a perspective view showing a plurality
of connector frames; 10 Fig. 13 is a sectional view show ng a connector
frame, a position control nenber and an article positioning nenber fastened
together; and Fig. 14 is a view showing a nodified position control
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as a nobi | e bodyFitovhis @ plamiviely eihtheyarteler snpoyt fprt %ter ardp8r torage
articles. fhaiibhansport vehicle 3 transports containers 5 that function as
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fromthe upper position to posi t on at the upper side, and the
gripper 4 being raised fromthe |ower position to the upper position at

the | over BWMILED]}E@@RM?ON&)F@REFEM@MB@MENTS abl e for
supporting 35 c Ion 7 serves ecei ve contai.ners 5

tal n . The t t
fromt¥e transp ‘ﬁPcFr@I@PPHr %%&tiwec?é’?w&e@ ﬁgbgcégge%olf h@ﬂgrlﬁ cle
processi ngdem:lribea w1®h réference ﬁaﬂhle\t&awe@gﬁ ai ners 5 havi ng undergone the

o et e ned b eRaRid M X il PSR W e e EGhRRET
units 1. guide ra_Ll 2 mstalled as a path extending along a plurality of article
processing units 1, and a transport vehicle 3 acting as a mobile body movable
20 along the guide rail 2 for transporting articles. The transport vehicle 3
transports containers 5 that function as articles for storing semiconductor
substrates between the plurality of article processing units 1. Each article
processing units 1 performs a predetermined process for partly finished goods
in the course of manufacturing semiconductor substrates, for example.
25 The transport vehicle 3 has a vertically movable gripper 4 for
gripping a container 5 in a suspended state. _
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
30 and from an article transfer station 7 disposed below the transport vehicle 3.
Fig. 2 shows the gripper 4 being lowered from the upper position to
the lower position at the upper side, and the gripper 4 being raised from the
lower position to the upper position at the lower side.
The station 7 is in the form of a support table for supporting
35 containers 5. The station 7 serves to receive containers 5 from the transport
vehicle 3 for a predétermined process by the article processing unit 1, or to



The transport vehicle 3 noves along the guide rail 2, with the gripper 5 4
pl aced in the upper position. Wth the transport vehicle 3 stopped in a
stopping location corresponding to a station 7 for transfer, anong the
plurality of stations 7, a container 5is transferred to or fromthis
station 7 by vertlcally noving the gripper 4 between the upper position
and the lower position. 10 As shown in Figs. 2 through 4, the guide rail 2
is fixed to a ceiling by guide rail brackets 8. The transport vehicle 3
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20 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

25  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.

30  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 rotating
the running wheels 15 with the electric motor.

The lower vehicle body 12 includes a fore and aft frame 21 extending
in the fore and aft direction of the transport vehicle 3, and a pair of front and

35 rear vertical frames 22 extending downward from a forward end and a
rearward end of the fore and aft frames 21. The lower vehicle body 12 is



relative to the upper vehicle body 9. The |ift nenber 23 is supported to be
5 vertically novable by a lift control nmechanism 24 attached to the fore
and aft frane 21. The |lift control nechanism 24 has four wires 6 wound
around a rotating drum 26 rotatable by a drumdriving notor 25. The |ift
control mechanism 24 rotates the rotating drum 26 forward and backward to
wi nd 10 and unwi nd the four wires 6 sinultaneously, thereby noving the lift
menber 23 up and down while maintaining the lift nenber 23 in a

subst anti al ori zont al si,tion tho h t his. Qdi ment 0 e
exanpl e of € b\%ﬁ’ﬂl‘?ﬁ epgrég BOWRN A AR %etv%ttwﬁgrzglP dhisT éfales\gﬁlsé({]
menber 23 eayh@mﬂé}etmdﬁﬂelfyrmubdft dicactiob5 exanpl e, by belts wound around

\chre e;otéaglnggbglr ?@‘Sr%” éﬁ&s 4 Ish?ttt%ﬂ ChEE o 8 At B bfe n%:%%kafﬁ%i“hé&hr}b%ﬁéﬁbﬂ he

i ncl udes

a pair of gelapivertg ‘réﬂeemmﬁrsvebacledxodgrﬂ pﬂ'hfgh& memdey 235k BPpesker ok ai ner
5. The pai rveﬁ{xcagf SzBB?QﬂeedfM &n%?ol%@cha%ﬁ%ﬁ%é ghabh& toMHd vk O awardt and

backward rotati o i ppi ng not or etween a gripping position for
gri ppi ng t keame Fhge 5a by the gripping elenents 4a rocking toward each

]9|t her (Zol Ibd Itlh Nggel Hfth&ltreISﬂ) nfb‘&ﬁaﬁmh?'ﬁla%@s RRs wWied 6 aourel %‘?%ﬂ@ agett .
ange b5a y e |pp|ng el enen roc e otte
lines in Firgtatmg 832 Re 1t g&h‘gagtf&fﬂf% ﬁ%@#ﬁ&P {Zré’ to be
SW veljabl fen@é&uhlsnla %fdﬂaﬁ@l tmmamﬁgomm et fosivand, kanal Bwkme{rdnm wnnd?]

provi or ,swivelJ t he . In order t,0 keep t ' e
cont ai ﬁ@r s a@#‘f%"ﬁé’ﬁloﬁ%ef& 3‘”‘? E‘?‘é ?Bﬁ%us(;j,”d@fr Note %’%&ft%?&%%&
plurality @B aptdml dosuppdriles m2énfaomingr the liét n3dmbewlagam arsilmtanhigdy at

bot h si des&?}?’&éﬂ%ﬁﬂw ]ge rail 2. These article supports 28 are arranged
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transport \F‘é@ﬂlg?@ 3 standing still in
The gripper 4 includes a pair of gripping elements 4a for gripping a

flange 5a of each container 5. The pair of gripping elements 4a are
20 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. 8) and a release
position for releasing the flange 5a by the gripping elements 4a rocking away
from each other (dotted lines in Fig. 3). _
25 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 Fig. 1, a plurality of article supports 28 for article
30 storage are arranged at both sides of the guide rail 2. These article supports
‘28 are arranged along the guide rail 2.
The article supports 28 will be described hereinafter with reference to
Fig. 5 through 10.
Each of the article supports 28 is shiftable between an article transfer
85  position (see Figs. 8 and 10) for receiving a container 5 from, and delivering a
container 5 to, the gripper 4 of the transport vehicle 3 having stopped in the



the article transfer location will hereinafter be called sinply "the fore
and aft 5 direction", and the direction toward and away fromthe transport
vehicle 3 standing still in the article transfer location sinply "the
far-near direction”. The article transfer |location is determ ned as
corresponding to each of the article supports 28. In the fore and aft
direction, the article support 28 is forned to have a wwdth smaller than a
di stance between the pair of front and 10 rear vertical frames 22 of the
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from ebzh 8WaErirpm the spage Fuhi2 o thetfagmeariraction; speh AR 31a
i nt er connegfigpdess) Q&Qﬁench_ﬁ)slﬁle laﬁtﬁlféesfo@ég@qﬂfmtﬁbﬂ el ORot ‘li’@elﬂ”lQ)r tha@nsport
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di rection, vehichn3 bheeitical speinerghif the gdippeandi ng still in the article
et 1951 Oy O e LR 23105 SRSyl 1 ©
mermber 20 29she gnppeavi ofgthepranspodsvdhiole B bi;andmmmistlﬂgmbﬂa.t Rﬁll@.le ttoansier
suspendi NO1ocation. Thus, when the article support 28 is in the article transfer
position, a container 5 can be transferred between the article support 28 and
the gripper 4 located in the position adjacent the upper position of the
transport vehicle 3 standing still in the article transfer location.

25 As shown in Figs. 5 and 6, each article support 28 includes a fixed
frame 29 installed on the ceiling side as corresponding to the article storage
position, and a movable frame 30 supported to be movable in the far-near
direction relative to the fixed frame 29. |

The fixed frame 29 is formed of a pair of side frame members 29a

30 elongated in the far-near direction. The pair of side frame members 29a are
interconnected by a first frame connector 31a and a second frame connector
31b spaced from each other in the far-near direction. The first frame
connector 31a interconnects the sides close, in the far-near direction, to the
transport vehicle 3 standjng still in the article transfer location. The second -

35 frame connector 31b interconnects the sides remote, in the far-near direction,
from the transport vehicle 3 standing still in the article transfer location.
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supports 33. The suspendi ng supports 33 are suspended fromthe ceiling 5

t hrough suspension bolts 34 to extend longitudinally of and parallel to the
guide rail 2. The construction for supporting the fixed frame 29 as
suspended from the ceiling is not limted to the above construction, but
may be nodified as appropriate. The fixed frane 29 may be supported as
suspended fromthe 10 ceiling, for exanple, by form ng bolt-receiving
grooves in the upper end of the fixed frane 29, bolting the | ower ends of

t he suspendi ng sypports. to the balt- rec rog bol t i
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36 have an I@ﬁﬂbb%@éde@%@?@wdéfﬁ 8a%f-th a central part protruding upward,

and a flat porti qmeOholhElePRame 8T Shol€8eBApport arms 35 acting as a pair of
right and left support arm portions formed in a shape to extend in the far-
90 near direction, and a plurality of connecting frames 36 spaced from each
other in the far-near direction and interconnecting the pair of right and left
support arms 35. The support arms 35 that function as a pair of right and left
support arm portions are spaced apart from each other in the fore and aft
direction of the movable vehicle 3.
25 The movable frame 30 is constructed to support the bottom of a
container 5 as placed on the plurality of connecting frames 36. The plurality
of connecting frame 36 share the supporting of the bottom of the container 3
placed thereon.
The support arms 35 include lower portions 35a extending in the far-
30 near direction, intermédiate portions 35b extending upward from ends of the
lower portions 35a remote, in the far-near direction, from the transport
vehicle 3, and upper portions extending from upper ends of the intermediate
portions 35b away, in the far-near direction, from the transport vehicle 3.
The support arms 35 have a plurality of bores formed in and arranged
35 at intervals longitudinally of the lower portions 35a and intermediate
portions 35b, which contribute to the weight reduction of the support arms
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supports the bottomof a container 5. The connecting franes 36 have 5
opposite ends thereof placed on inwardly bent portions of the support arns
35, and fixed to the support arns 35 by bolts and nuts. The connecting
frames 36 include an elongate first connecting frane 36a |ocated close to
the transport vehicle 3 standing still in the article transfer |ocation,
and an el ongate second connecting frane 36b |ocated 10 renote fromthe
transport vehicle 3 standing still in the article transfer |[|ocation. The
first conn%gti ng frame 36a has an upstanding wall portion 37 extending
toward the transport vehicle 3 standing still in the article transfer
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20 from the transport vehicle 3 stan ing still in the article Transfer locatlon a
second coupling frame 45b interconnecting the intermediate portions 35b of
the right and left support arms 35, and a third coupling frame 45¢
interconnecting the upper portions 35c¢ of the right and left support arms 35..
A slide guide mechanism 46 is provided for supporting the article
95  support 28 to be shiftable between the article storage position (see Figs. 7 and
9) and article transfer position (Figs. 8 and 10). The slide guide mechanism
46 supports the movable frame 30 to be slidable in the far-near direction
relative to the fixed frame 29.
The slide guide mechanism 46 includes rails 47 formed on the fixed
30 frame 29, and a plurality of guide rollers 48 arranged on the support arms 35.
With the rails 47 supporting and guiding the guide rollers 48, the slide guide
mechanism 36 supports the movable frame 30 to be slidable relative to the
fixed frame 29 between the article storage position and article transfer
position. :
35 The rails 47 are formed on the pair of side frame members 29a. The
guide rollers 48 are arranged on the upper portions 35c of the support arms

~-12 -




surfaces of the rails 47. Two first guide rollers 48a are spaced from each
5 other in the far-near direction, and two second guide rollers 48b al so
are spaced fromeach other in the far-near direction, the first guide
rollers 48a and second guide rollers 48b being vertically opposed to each
ot her across each rail 47, and two third rollers 48c al so spaced from each
other in the far- near direction. 10 The fixed franme 29 includes an
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pi vot axis e _operate enent | ocated in the proximte
positi on. 3BeIRiEs @b@)@?ﬁéd%ﬁupﬁoﬁm&hﬁﬁrﬂﬁlﬁeﬁaﬁg@r}&ﬁm% ward end opposed to

the transport vaheChferdtsd afleinRat S49 IHad B Idiifudihglle htavaédntd grati on.
13 Ali nka%g rmfhanl SM 52 is %)qligw d@d fﬁi‘ | i nkg@gﬂf (&f’e nt of the operated
el ement 49 PAgREOt REOIRYY comneted &9 @ Rl g bag SVIGRHET FRSPRSH APt ed
el emeng049 of snt @f ahedidenfrohe memhelfatz@apfxs bt irockalds abhowa finst Bigs. asis
P1 extending through the position of connection. The operated element 49
includes a first operated portion 49a extending from the first pivot axis P1

toward the transport vehicle 3, when in the proximate position, and a second
operated portion 49b extending from the first pivot axis P1 away from the

25  transport vehicle 3, which portions 49a and 49b are formed integral together,
with a level difference therebetween.

By rocking about the first pivot axis P1, the operated element 49
switches between the proximate position and remote position. In the
proximate position (Figs. 7 and 9), the first operated portion 49a acting as a

30 forward portion assumes a position closer than the first pivot axis P1 to the
transport vehicle 3 standing still in the article transfer location. The first
operated portion 49a of operated element 49 has a groove 51 formed therein
to extend in a direction crossing the far-near direction toward the first pivot
axis P1 when the operated element 49 is located in the proximate position.

35 The groove 51 is shaped to have an open forward end opposed to the
transport vehicle 3 standing still in the article transfer location.
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and 9, the article support 28 is located in the article storage position.
Wien 5 the operated elenent 49 is located in the renote position, as shown
in Figs. 8 and 10, the article support 28 is located in the article
transfer position. The |inkage mechanism 52 includes three link arns, i.e.
afirst link arm53, a second link arm54 and a third Iink arm55. The
first link arm53 has one end thereof pivotally connected to one end of

t he second operated 10 portion 49b of the operated el ement 49, and the
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57 fixed tendrid, thapaspde support SQOC%daméh%MH‘é%t@dmifW RIE Y - near

el ative o ths ‘3222*12‘% “%S%Eﬂﬁ;gﬁ&% “d@@f“ee%mg "’mﬁg?ﬁ%@; Hner "
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f ar-near dits eclorgitudihally natepoediatee positien3ofi the seendsli elpnr@tl nbhelevi ce
SO 2L B, RS oA, SUBRRA AL ORI ki 13 0 winde o T
operating dadite &rhéorendsplvabaﬂsngommeqtﬁg taromiectrel Qﬁﬁb@ﬁhydzhn]érﬂfl’ahééd on
the | eft-nand giae il e-eneB0kA0 theldiBe: SRdMBSMIN! BIEked % LMY N0t 0

or small er than the w roove 51 e op erated elenent 49 in

the fol2 aﬁﬁe%ﬁt@delﬁmwtt%ﬁfecm @\(j‘é‘@?lﬁ?ﬁ r@mee4 %9 is engageabl e

with and di sengme%%@sﬁotp%ttlhe mhequ@es%?én Bberatirsohaiied Sdoehleifitng tHeQ
t hrough 35 novenent %t e far-npear di re(étlon The operigtl n (erew

const r uct edriiRle FHRROTH$S belypsensiien aricle stprpge nopiipR FE‘E 420 J’I:at i on

t he engagi pesitmnl.er 59 is noved into engagerrent with the groove 51 to push

the operated el erf?lﬁé) r‘ég?gnég thed%&lagtal %xe& oML %r&r@s%o%@%ﬁle 3

position, and in e engagr ng
20 and elongated in the far-near d_trectwn an elongate control member 58

movable in the far-near direction relative to the base 57, and an engaging
roller 59 attached to a lower surface at a forward end of the control member
58. The operating device S has an actuator, not shown, operable to project
and retract the control member 58 relative to the base 57, thereby carrying

25  out a projecting operation and a retracting operation to move the engaging
roller 59 in the far-near direction.

The transport vehicle 3 includes such operating device S for acting on
the article supports 28 arranged on the right-hand side in the direction of
movement of the transport vehicle 3, and a further operating device S for

30 acting on the article supports 28 arranged on the left-hand side.

The engaging roller 59 has a diameter corresponding to or smaller
than the width of the groove 51 of the operated element 49 in the fore and aft
direction. Thus, the engaging roller 59 is engageable with and
disengageable from the groove 51 of the operated element 49 thfough

35 movement in the far-near direction.
The operating device S is constructed the push-pull type such that, in
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roller 59 is retained in engagenent with the groove 51 to pull the operated
5 elenent 49 fromthe renote position to the proximte position, and
thereafter the engaging roller 59 is disengaged fromthe groove 51. Wen
the operating device S noves the operated elenment 49 fromthe proximte
position to the renote position with the engaging roller 59 in the
projecting operation, the operated elenment 49 |ocated in the renote
position 10 will result in the article support 28 located in the article

transfer position. . Thus, the gticle.suplpﬁrgt 8.1s shi,fit dfromthet
article st&PragECISEERE;WRraioRnthe sREagNg 1OHSh H%is PydrdiiDio CRRRRCTHRR
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transfer positi oyl ihdEperdEHE! ddved smﬁ@sttﬂe %B%@E%@exﬁéﬂ@m‘roﬁ?mé

| ocated in the proximate position as shown |n % eni ng
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ar-near directio roj e r or vehi.cl.e an rou

the opéRi nd‘”ﬁfrqsﬁ Bl&)‘?/@r@glel WH?OF%ggglPEfg‘?ap hfeoartéﬂﬁa@%n%fﬁ]é PPEEOEy | gAs
t he engagi Mhus) Hlx@rarrﬁ&e @;ﬂgggrtnzﬁ thehifted dveam Fheissticleustorwge papiidon ito thée

far-near dir ctlon t%ogg ect fromthe transport vehicle 3, the engaging

rol | er 59, MhHFRETHRHE “side wall of the groove 51, moves 30 through
t he groove 51 toVﬁﬁlnmhtltmeptmaen@tmm % meovtes 4hefoperatedelement #afewm ghei t i on

or oxi mat o gogobs SRR e RaRELe bAuEh SRR b b iplag WIRE & tho
link abm Sétrantdng hope:tatllonk témenvwamd tdlemenh k‘é%eloﬁ%f@ﬁaﬁl dhes proxgate
successi Velp%ﬁﬁltmgxs rBEYEs 1ﬁetllxéf~ '}h‘ti&ﬂ% %Bgfaéitte‘éfiel&ﬁ%& tabthOvatidlet RerrhEansport

vehicle 3 novenment d, el ement 49 toward the

transport weRitine Fhuswithy aicle spgroguides rﬁg’é‘%ﬁﬁi feomathes priacts) §r2888hor ti ng

and gui di ngokRfn thahdrdrtielestoropdsitdéa. shifts the article support 28 from

Haso 8 and 100 Merrieoobinat: Riscacyhen” tie it Surhatt b T ahighe " "

oper at pgn, bat¥ben the artlcle storage position and article transfer position will be
described.

When the operated element 49 is located in the proximate position as
shown in Figs. 7 and 9, the opening of the groove 51 opens in the far-near
direction. The operating device S executes the projecting operation to move

25  the engaging roller 59 in the far-near direction to project from the transport
vehicle 3, and through the opening of the groove 50 into the groove 51 to
engage the latter. As the engaging roller 59 engaging the groove 51 is
further moved in the far-near direction to project from the transport vehicle
3, the engaging roller 59, while pressing a side wall of the groove 51, moves

30 through the groove 51 to push the operated element 49 from the proximate
position to the remote position. As the operated element 49 rocks from the
proximate position to the remote position, the first link arm 53, second link
arm 54 and third link arm 55 of the linkage mechanism 52 rock successively,
to move the linking operated element 56 toward the transport vehicle 3. The

35 movement of the linking operated element 49 toward the transport vehicle 3,
with the slide guide mechanism 46 slidably supporting and guiding the
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the operated elenment 49 located in the renote position as shown in Figs. 8
5 and 10, the engaging roller 59 will nove toward the transport vehicle 3
whi | e engagi ng the groove 51. The engaging roller 59 noves through the
groove 51 while pressing a side wall of the groove 51, to pull the
operated elenment 49 fromthe renote position to the proximate position. As
the operated el enment 49 rocks fromthe renote position to the proxinate
position, the first |ink arn110 53, second link arn154 and third link arm

55 of the |inkage nechani rock CCESSI ve 1. nki ng
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fromeach ehhemgh ?olié}r 59 angviakt N draCtHOBrankperts etk 3coNhdetdmg frane

36b supports one 05|t| I'n he 16 artlcle
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The article support 28 has two connecting frames 36 spaced from each
other in the far-near direction to share the supporting of the bottom of the
container 5 placed thereon. This construction is intended to lighten the

25  article support 28. The two connecting frames 36 are arranged fo receive
and support end portions in the far-near direction of the bottom of the
~ container 5. Thus, the container 5 is supported in a balanced way.

As shown in Fig. 11, the plurality of connecting frames 36 support a
plurality of article positioning, projecting members 39 for engaging

380 engageable portions 38 in the bottom of the container 5. The plurality of
~ article positioning members 39 are held by a position setting member 40 in a
proper relative positional relationship distributed in the far-near direction

and the fore and aft direction perpendicular thereto.

The first connecting frame 36a supports two article positioning

35 members 39 spaced from each other in the fore and aft direction. The second
connecting frame 36b supports one article positioning member 39. The
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frame 36a are installed to have a predeterm ned distance in the fore and

aft 5 direction fromthe position of the article positioning nenber 39 on
the second connecting frane 36b. The position setting nenmber 40 is forned
to have a triangular shape in plan view, and holds the article positioning
menbers 39 at the respective corners thereof. The proper relative
positional relationship noted above corresponds to 10 a relative

positional relationship of the engageable portions 38 forned in the bottom

f th t 5..Wien th I f ticl t 39
| AR LR A
- si n e cdeeorpd ©i
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recei ving bore T or med onnecting franmes 36, and neshed with the
bott ons of at hee sespeetiee C%@@F%Fltﬁ*? nmenbers 39. In this way, the article

posi : i oni ng Werfb?hﬁ p%@p@rl%lat%‘ée f;@eﬁh@ﬂ@ﬁrdl%h?ﬁlﬂupmn%babm c‘omrsps:la@to Each
posi tionin s,a s ed fittlkng bore an

porti ot ha ﬁﬁ’gﬁ tave B?%éoﬂﬁaﬁiz‘t‘té?n%ﬂﬂ oi%ﬁg\%ga%%ﬁb[l? ATRORA % n%?fia]r

di anet er. Tbbionr 6f thetdoataideasof V\ﬂee:rhti&r pmamypm‘samcmma;uﬂmngmemem ts in
the |l arge dpaneter portion. of t r C

recei ving g reefge fglPngﬁp‘?cr‘il %@%ﬁé tlo rg’a:)ﬁri.%li,x tg‘é%mégﬁfg’e% %ﬁan t he

di anet er obrmﬂm’ﬁc&ﬂmlm ng bol t 43 for p05| tional adjustnent of the article

positioni ng menbgg, Hf’FtP%etlzreﬁ?c?' 141 D BASAe 48 sitﬁ)n%ltl) ORaghBeks 8 abbe fore

and aft dlrectlon article’ positionin ﬁjﬁgonally
adj ust bl ein rtherfermoo%pamactmg P ecE@Q.}m arﬁlﬂeas)svm‘éﬁngn%nem eif & hree

“article po il étle® o
%&@bgﬁ%ﬁ%e@t@? 33 3P a 886BnP théresf, xxzh{cﬁ isd é B BRghétedTong

menbers 39 rst he pos tlonlng e 17 in t osition
setting netbEng4n.a IFP%UBBE‘}& oie $ein the PREoB, segéngsmﬁmg e4L; Bﬁgﬁ}fg
connecting Iéﬂ%%liﬁé*‘qu%@ to Ok tsh ARGthah ftHeetHidlires af the lpesipioni dattingngemivenber s

39 positi orl%! y adjusted to the bolt receiving bore 42 in the

20 With the position setting member 40 fitted with the article
positioning members 39 and placed on the connecting frames 36, fastening
bolts 43 are inserted upward from below into bolt receiving bores 42 formed
in the connecting frames 36, and meshed with the bottoms of the article
positioning members 39. In this way, the article positioning members 39 are

25  fastened to the connecting frames 36.

Each positioning bore 41 is formed as a stepped fitting bore with an
upper portion having a large diameter and a lower portion having a small
diameter. The projection 39a of each article positioning member 39 fits in
the large diameter portion of the positioning bore 41.

30 Each bolt receiving bore 42 formed in the éonnecting frame 36 is
larger than the diameter of the fastening bolt 43 for positional adjﬁstment of
the article positioning member 39. The bolt receiving bore 42 is elongated in
the fore and aft direction, so that the article positioning member 39
positionally adjustable in the fore and aft direction.

35 When installing the three article positioning members 39, each of the
three article positioning members 39 is first fitted in the positioning bore 41
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connecting frame 36. The fastening bolts 43 are inserted upward from bel ow

5into the bolt receiving bores 42 forned in the connecting franmes 36, and
meshed with the bottomof the article positioning menbers 39 through
washers 44. In this way, the article positioning nenbers 39 are fastened to
the connecting frames 36, with the position setting nmenber 40 held tightly
or 10 squeezed between the article positioning nmenber 39 and connecting
frames 36. When the three article positioning nmenbers 39 deviate fromthe

proper relative positional relationship in.t.he fore and.aft, direction at
this time, 1t Hee PasibipR Sethies membar - pesIgen g¢ %E%eﬁt&?ﬁa"fqdkﬁ Blgfesst ed by
adj usti ng ohagieRbAfedns fr0n8s 138, thEthbehth refctiev ithepeb artisied positibniftge

installation sitiQns af. t first, connegting,franme .36a;and
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direction apenafingiree 360 tTatfastemingbekts d8tare esqrts] thwnaira frome hblers 39
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1Ly,

transport faci and on detection_information fromvagi ous sensors
provi ded on the Ina&hispwey, thesrtle mpsitiopingmembges S§rneolastanedotn Ff s

movenent of, ﬁﬁ'(ﬁctfﬂgaﬂ%%st 38,eRiHE Ehe Positiont tdttingPReaitep®held eightiypper 4,
operation o? t he gﬁg ppi ng. notor 27, .and. 25 oper ondof the.og&ratl ng
devi cel®. vaueezedietwegnghe artile BOSiEPYING R endfopascung Lames, 't
command | n%hcajw' Hi‘eg]l thd f}&}@é@'ﬁblésp@iﬁbﬂﬁlg;ﬁléhi&m Boatetistedeshi that propest at i on
7 anong t uralit tations.7,,and instructing.an yat.jon
transport selaiyimpstignal refiinnsh G ¢ :%?ﬁ %’i‘i@ﬁo‘%ﬂ%&f’o phet Zésltfll%hifa*?on
station 7, aktiele3@ositionimgementtiars| B8r aconpositienaljer adjustedofbyt resljustams por t
vehicle 3 .0 .recejve.the . cqontiai . hg, starting station 7, and
del i ver th&TEHEG BEFIGS S ﬁéeb%l_ﬁg%feﬁé%?g}r}éss ation 7. Wien receiving the
contai b&r 5 fronfTheenstalationgpesitivhowf thetfinst coanedting: froone B6RI and £he st
control s MoNSERRtioR pddifioh ANBRO et khBectit® PAAR 380 HNehd rBRSRSF!
vehicle 3 ina's opp?ng position correspondl_n% to.the starting % ation 7.
Next, wit h ditestion e peiustednse thatathe: Brae mgtiske positioringdnembsEs ém‘éﬁs

posi tion CoLiRSPORYERSelhfivk pRsRichhl keldtidhakipdn the fafaegatlireagen.control | er
perfornms |ift coptrol of the gt er 4 to lower the gripper 4 from.the
upper position Et%nw%rveg@‘? i]@ﬂmime% CRHRA%T é?]ﬁ)% fog Go5k in the
| ower 20 operation of the transport vehicle 3. Based on commands from a supervising
computer that controls operation of the entire article transport facility, and
on detection information from various sensors provided on the transport
vehicle 3, the carriage controller controls movement of the transport vehicle
3, lifting operation of the gripper 4, operation of the gripping motor 27, and
25  operation of the operating device S. -
When, for example, the supervising computer gives a transport
command indicating a transport starting station 7 and a destination station 7
among the plurality of stations 7, and instructing an operation to transport a
container 5 from the starting station 7 to the destination station 7, the
30 carriage controller controls operation of the transport vehicle 3 to receive the
container 5 from the starting station 7, and deliver the container 5 to the
destination station 7.
When receiving the container 5 from the starting station 7, the
carriage controller first controls movement of the transport vehicle 3 to stop
35 the transport vehicle 3 in a stopping position corresponding to the starting
station 7. Next, with the transport vehicle 3 standing still in the stopping

-18-



position, the carriage controller operates the gripping notor 27 to switch
the 5 pair of gripping elenents 4a to the gripping position, whereby the
gripping elenments 4a grip the flange 5a of the container 5. The contai ner
5is received in this way. Subsequently, the carriage controller perforns
lift control of the gripper 4 to raise the gripper 4 fromthe | ower
position to the wupper position. Then, the carriage controller controls
novenent of the 10 transport vehicle 3 to stop the transport vehicle 3 in a

st oppi ng p05|11 on _correspond] destl nat o t
transport Ve ]c?lnecgrrﬁﬁgor’scﬁﬁﬁp{éodqpﬁ ?tﬁ‘é IRE o3RG Zbrslclht% g%rr?%%rrc 81}5{%?2 ing to
the desti nagierfonmstldticontrd] of hbe @ipneagt te dowemnthe grigpet vefrom: tiee uppeit ai ner

5 to the dg)?)gi'[t#%t gr Hles &c%t?érﬁg?gltzgé; lV‘F’lrlen ﬂ[)% g?ll%:)g{* Vﬁ]ﬁeltﬁﬁf&f)ﬁ{ the Qﬁgeﬁ-5

operati on en recelving t
cont ai ner @Ofswmlm, tth@ csxmga e teoliari erartes‘lth@ Lipnginetey 20ciepniseh B gi ve

a stora e i gnbgﬁiegcaemts%etmhé gﬁpegxg ﬁbélh)ﬂnofw]:é&'éb}clﬂ@e mgs 28,

and ins ation to store c al. ner He in %t
article su@éﬁ‘iﬁ?n@84a%lai thec Hloazqi pa Pethe gontadney E??ed é’PHH#lP%‘?

carriage cqptdipéd ¢h ffﬂlé Sa¥ ONShBdetuRBYIOTERE (ﬁfrrﬂa @ do&t@ﬂﬂl@@rperfm ClifE 3to
nove the transp geé vehi cl e fo an tlcletr cati on. corrglgﬁondlng

to the articePEO5QhEY: ErIPBEY 4rtor FalsR EF BrIRERY 4 1Elhthte’n Wer RESLSE £0 Wi cl e
st andi ng stippler i pogitién.ar Thehe the mmrgel anstolioy cmﬂralspmlenganz&ﬁ thé he

ticl t 2 N t
per at Lo AEvrpaTSeRlS Foll tom dhe, BRAmIrhg CBHar 4t tart St IBF petiorhg
oper ati on ebriebpora}ingdbd ithe ddshimatorbsttionts the article support 28 fromthe

article storage @@% bt 'tﬂg t&gnélﬂﬁ'% %re?ﬁc% 3 %%Q%%gﬁfedpﬂ‘? 211% %on?@&geéjosﬁ%ﬁ ormi ng

lift control e gri ﬁ
posi tion t @OHGBDOIphagttch e deptanetieon stadicar T t&lleé:ampg@ﬁ@n@eﬂelt ﬁ@l‘@éﬁ Hhage

controller Bﬂ@aﬁﬁ%@% fohhe Eéétﬂ?ét% andtfin 271331 RS YALEH anamoﬁifl&)peﬁ 495:hPPi Ng

el enents 4a to e release. position, thereby ellvgrl n e contalger 5
fromtAB grapgpion qfothe eSrpPing @notetpdbr 85 oBerigrme dwhﬁ—nt Kecearngct

transfer peshidifse 5?@@@@&@{1@%5@5@@ lift control of the gripper 4 to
rai se the grlppeLP4totheu élpégsmlon t he SCarrlaecntq{loIIer
t

causes the oper atiigSRAFVIS B MY EhE ATPLRES AY™ GHANE e
retracting cepesfaicoplnhlithef epecht smmaaiea/ 28;3 aSd shisfhutingean ob@ratidi d:d) e

ngip;)irgn?S_F%rom : he‘@l%i(%rl él %o%ﬁﬁ@ll @ Osrhlip%# IlggcommnI ecassgl ca | ng one
20 descrlbed hereinafter.

The carriage controller first controls movement of the transport
vehicle 3 to move the transport vehicle 3 to an article transfer location
corresponding to the article support 28 for transfer. Next, with the
transport vehicle 3 standing still in the article transfer location corresponding

25 to the article support 28 for transfer, the carriage controller causes the -
operating device S to execute the projecting operation. The projecting
operation of the operating device S shifts the article support 28 from the
article storage position to the article transfer position. After performing lift
control of the gripper 4 to lower the gripper 4 from the upper position to &

30 position adjacent the article support 28, 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 28 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 causes the operating device S to execute the retracting
operation. The retracting operation of the operating device S shifts the
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of the plurality of article supports 28, and instructing an operation to
fetch'a 5 container 5 fromthe indicated article support 28. Such a case
w Il be described hereinafter. The carriage controller controls novenent
of the transport vehicle 3, as in the case of the storage command, to stop
the transport vehicle 3 in an article transfer |ocation corresponding to
the article support 28 for transfer. 10 Then, the carriage controller
causes the control devise S to execut e the projecting operation. The

proj ecting operation of the ratln evi hf s ..t he tIC| uppor t
29 fromt h@rfdﬁﬁﬁl YRPOL} &Sag@ ?tE}r@ﬁ A erapﬁli]fjg % F%%?F@F %@S

After perfebsitiog. |ift control of the gripper 4 to |lower the grlpper 4 from
the upper positi to_a position acent th t he
carriage control ?‘E‘P F‘E‘F]ég ‘E%P‘ztre#d%%&“ﬁ% c%&cﬁm%ﬂﬁ%ﬂﬁ pét?er of

gri ppi ng ebftEmphirdlity of titeclg siupporig Z@oandlmsi;rucihag @lnyopezgtipy |tﬂée11€hea

cont Al g cpnlatA BNER k! BAHREAT drtkll oTRBOrt 36! CIRRr hOREGN ! bd

cont rol o ralse t e gri r 4 to the upper position, the
carriage cdnsardwdehereumf@@s the control devise S to execute the retracting

operation. The 23yeehiAGk) B0nGAREAY R mRanOREERMIudepb e ciahE! 15 (e
article support romth articl etr@ns er Sltlon(ﬁ‘gﬁﬁeﬂe atlcle

storage pogstipdhe qeee toéth Er?ﬁ%gﬁéﬁ%ﬂla’% )t 0P HEedHBRER 1 Britdy
her ei nbef Oh%uclteft@aﬁgér 16@RicTLEIrr&HonHRIDES tHO atticlbaruppdrt 28 dngutaasferThe
shape of t tion settin nber 25,40 VE varls‘dea eﬁt ate.
For exafpl RofH IS CFFY rnﬁ er’ CREsesothe iCGRtiobde Hp FeqHte % have
a shaped d@ﬁf@;@aﬁﬂgfcrpwatm tﬁhangic@edtmgpbﬂefaticm ﬁ)ﬁrtﬂmerepératnmsgr dedle Bn the
position se C t
the articl @E%ftﬁpg]%‘? tanggl %ul?fé{rgcztba%ﬁgl ﬁ.)?/ aﬂ{@gt]&}%g{ g&l%?gcgf%%s on the
{ 30 posititrmsSet pmm’gonenﬁ&er@rfmrnhngiéﬁbcmmtgl ﬂmogﬁpmlt 4ddhdavep thee

ri pper 4. I ldg t h
gr " ngl e 1 gg{p@eo ﬁlr}‘ﬁ&gech%r{gﬁj%%gggﬁm G #@s‘?ﬂoﬁ'% f&c@ﬁ?ﬁ% ﬁg:ﬁl@ s{lﬁﬁéﬁ dg, the

tron se
positi 8 séheicagriage mﬁroﬂer pperages \fﬁhfb SriPHEnG mter @g/p@sﬁ‘ﬂtéhlthﬁ Hﬁéﬁﬁér s 39

I's placed %%r@gﬁ% tiang e gﬁpim;i;oéﬂﬁnt lﬂﬁex@bg'r@&ﬁvﬁ@sﬂliel @Rtagerenber s

39 are fas 5t e conne rame 6 wi,ith the astenlngg\glts 43.
The articl & Fost tth@nﬁﬂﬁyﬂe FRPHaFts §9 np @ltier Spepfqraping, i 6

appropri at @rippé® 46 reseiRé Srigpde 4Ppstid &eibdmﬁ@n nihiebeirrk@eroaytiodlebol t ed
to the connecting frane and, t he artlc pos nin menbers.% bol t ed
to the po$PEF%ht g@t F‘?%ané%;@e %0 Bof¥Eye o ehge{brgﬁﬁ'ggt g%%ragzlro anes g%
920 retracting operation of the operating device S shifts the article support 28
from the article transfer position to the article storage position.

[Other Embodiments]

(1) In the embodiment described .hereinbefore, the position setting
member 40 is formed triangular. The shape of the position setting member

25 40 may be varied as appropriate.

For example, as shown in Fig. 14, the position setting member 40
may have a shaped deformed from the triaﬁgle in order to form reflectors 60
on the position setting member 40. In this case, the position of a container 5
on the article support 28 is detectable by detecting the reflectors 60 on the

30 position setting member 40 with detecting sensors attached to the gripper 4.

(2) In the embodiment described hereinbefore, to install the article
positioning members 39 and position setting member 40, the position setting
member 40 fitted with the article positioning members 39 is placed on the
connecting frames 36, and the article positioning members 39 are fastened to

35 the connecting frames 36 with the fastening bolts 43. The article positioning

‘members 39 may be installed in a varied way as appropriate. .
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(3) The enbodi nent descri bed herei nbefore provides two connecting 5 frames
36. The nunber of connecting franes 36 may be varied as appropriate. The
article positioning nenbers 39 may al so be varied as appropriate. (4) In

t he enbodi nent descri bed hereinbefore, the article support 28 in the
article transfer position transfers a container 5 to and fromthe gri pper
10 4 located in a position close to the upper position. For exanple, the
article support 28 in the article transfer position may transfer a

container 5 to and fromthe gripper 4 located. in the upper, positign. The
position of the HPYie&REPRIptRsr POSHOR Giettipg naember Y %%ﬁﬁ?éﬁ%@ﬁ Y ﬁ'tf’ and

];:'grsnet []g ?Egﬂﬂ%ﬁu irde ﬁ“é.n:ﬂ%[éf[:?»ﬁ,idﬂd €k ta@ti%l'@%d&kﬁ’t@@hl 'nEQﬁbfﬂb@ﬁs GE Bdl’aadpttmsi;]he Oﬂt 15
upper . posi tion, e a position |ower,by a set heig
than the uﬁﬁwlogb’if?ﬁp%ﬂ?eql eﬁ‘f#éo%ﬁi@ﬁé??jpw&%%%aén% 6pe transferred
?ﬁt weetn L he ﬁ:t ;E3)I émelpmbbﬂiﬁ&mahgbcgifoiedpmﬂtaﬁlbbforb?mvﬁag ﬁWbe:ogniaqtm 4 byt
e se i m the upper posi : .cl e, suppor
28 bei | FATed G A MPRerro of  dirBfhchie, BRRLE R, hak TBo Ml Ca
enbodi ment agesaridted M3veearibele opasitionipigurenibers 039 anay cileo heuppoedsa®s are

arranged al gool}llﬂaecegui de rail 2. The nunber of article supports 28 may be
ggr pria

varied as & te. Wiile the article supports 28 are. .installed at both

sides of the gui &8 rla thexembodipengyleseribers harqinbefors. fhaaraple suppge 43 t he

gui de rail ;2 thg%rt(lgl)a thah F0ep &TROA it FRINTeeS 66 tARtE Pt LA D Bfc €he ERigper
transport vehicle . 3 has, two control devices S, |.$,I%t he o erg%hgl iCg‘gw ce S

for shi®ti dgloestedain: 7 Poaition @pes 1o the uppey BREIFOR expgie.n in
the direct isgppit IPULTRObridfle thilesfer poSPRA mMYGHrehdeBa d@ntaihbe Sopednd i ng
device S fgrr shiftin t?‘? artmgh su %&gtst.ZB arranged at the |l eft-hand
side in th&od tae BTBReHE Iordbe PP 4B -ansport vehicle 3. For
exanpl e, the trafhegositiehofcihe &tivky singpert @3dor oppersiinring aevmtzend ke h t he
engagi ng rol l.eg 59 novabl e to.proj ect. ri r r.el f -t he
transport i%f”@l £he” gRiDDEY, 4 hsgngﬂngl Fé%%?ttggs@me%g‘g) S#Zéﬂe:é?l}glfa oéée%,%(%rge
articl @5t r ahspdptthefugpiek iopitianamsiponey beas pesition|lewer byrit s¢tnkeighbthawr i ng
sem conductgr SuBSLLahes: | THIMIEA U Ghfifidd NS00 bE drdMfeiled YREREL S

appropri at €. I ¢l'e transport facility conprising; an

article tr&hepaticlenguppiit| 28 Bodysrpneibebnlloweriag fhensiiperat| in the seb 3

ceiling;  height from the upper position in the state of the article support 28 being
located in the article transfer position.

20 (5) In the embodiment described hereinbefore, a plurality of article
supports 28 are arranged along the guide rail 2. The number of article
supports 28 may be varied as appropriate. While the article supports 28 are
installed at both sides of the guide rail 2, they may be installed only at one
side of the guide rail 2.

25 ' (6) In the embodiment described hereinbefore, the transport vehicle
3 has two control devices S, i.e. the operating device S for shifting the article
supports 28 arranged at the right-hand side in the direction of movement of
the transport vehicle 3, and the operating device S for shifting the article
supports 28 arranged at the left-hand side in the direction of movement of the

30 transport vehicle 3. For example, the transport vehicle 3 may have one
operating device S with the engaging roller 59 movable to project rightward
and leftward from the transport vehicle 3.

(7) In the embodiment described hereinbefore, the article transport
facility transports, as articles, containers 5 storing semiconductor substrates.

35  The articles transported may be varied as appropriate.
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a vertically novable gripper provided to the nobile body and configured to
grip and suspend an article; an article support installed to the ceiling
for storing an article, characterized in that 10 the article support is
configured to shift between an article transfer position for transferring
an article to and fromthe gripper of the nobile body at an article
transfer location corresponding to the article support, and an article
storage position, wherein the article support includes a fixed frane
installed tQ the ceiling and a novable franme, the novable frane is
supported 158¥%° the fixed frame for nmovenent in a far-near direction with
respect to the nobile body at the article transfer |ocation, the novable

frame having,a pai of suppori.. armpariions extending in the far-near

di recti on, qaﬁﬂi‘ %ﬁ’éiepgﬁps%qﬁgﬁﬂﬁm?oﬁﬁwwti ons are interconnected by a
plurality of coanegtickgrinspesinghmbbie dodpanewble alvngachadt nstalled the
far-ne diregtion 20 and that receive a weight of the article and in that

a plura it?cg ticle positioning projecting nmenbers configured to _engage
a bottom of the arvediellyr engrablé dedpper berosigedorte ethe omphide pbedsal and; of
connecti ng ]Eﬂ?&% ! setting menber in a proper
relative Bém I oggp%ggf%ﬁgﬁgﬁrﬂo%gg@ﬁ the article positioni ng nmenbers
are 25 distri but 88 arfickrrappart Webilled ﬁoe@lei‘@ﬂl%ﬁm&t‘?}im%éﬁaéﬁcger pendi cul ar

thereto. 2. An aphiClcferdizadnaR®at facility as defined in claiml,
characterized in that . each of the ticle posjtioning nmenbers has
proj ecl®on for mretRoATEClEFUPERTt Ihe Eﬁ‘%remc?%]ftsbegﬁ’&ia %%agil%lﬁéf%?sélér

:‘Nih tt ihnﬁ i npﬁlsilﬂﬁﬁli%i’ @fﬁﬂé;ﬁer@ﬁ{geaﬁ@&ﬁlelld ﬁomrﬁpfrbﬂet}m)@_ 'ipkj)@mfsuhr]?tmﬁlgﬂer’en@e_r, and
I C as a,l en equa 0.,0r . smaller t 8] t,hi ckness 0 e S 1 ONn
setting mefbén g’éﬂ‘&e&ﬁﬁn {ilgqaél%log?r[rﬁ%ﬁﬂnﬁbf‘ggﬂﬁ& sa%'cge F'ég?éerriieggﬁ o‘Jﬂi he
connect i ng aktieleestordne paditisnwhitegeinhtheastitlecuppett imgudenbefixdd fitasge wi t h
o S Piordge bosr ; ; .
the ol to SPaaBkf P hF SeiTE AT § abSule Pl S NS0 PR Sl B gSiRediior o1
recei vihig bortbs fixednfrdmienfor reoveroentin ianfprinearedirenion witherespechiodhy
engaged W Rl B@1PaLihd ARIAE thifildfor 1081iPOMH SBVAIe TR 1viry affhif! L\ Cl €

transport y-as detfined in claim 2,1 characterized in that the bolt
recei vi ng 96perpars exmdportions extenting in fhe farapear drections gefl than a 5

di ameter of the {RSLHEN AkRLS afﬂr}gcﬂ@ﬂnﬁié}@qmé’k@bﬂﬁédﬂ&l\%y@ phieliay of cl e
positioning nenbers, 4. An‘article &?nsngort fa.ﬁl I lt¥ as def | nﬁd in one of
clains 1 t&onnectng famesithay are spaced from each other 1n the Iarnear direction
20 and that receive a weight of the article and in that
a plurality of article positioning projecting members configured to
engage a bottom of the article are provided to be supported to the plurality of
connecting frames and held by a position setting member in a proper relative
‘positional relationship wherein the article positioning members are

25  distributed in the far-near direction and a direction perpendicular thereto.

2. An article transport facility as defined in claim 1, characterized in that

each of the article positioning members has a projection formed on a bottom

thereof, which is small in diameter for fitting in a positioning bore formed in

30 the position setting member, and which has a length equal to or smaller than
a thickness of the position setting member; and

the article positioning members are fastened to the connecting frames

by bolts while the position setting member fitted with the article positioning

members is placed on the connecting frames wherein the bolts are configured

35 to be inserted upward from below into bolt receiving bores formed in the

connecting frames and to be threadedly engaged with bottoms of the article
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I n that -the nobile body includes operating nmeans for shifting the article
10 support between the article storage position and the article transfer
position when the nobile body is at the article transfer location. 5. An
article transport facility as defined in one of clainms 1 to 3,
characterized in that said path is defined by an overhead rail, said nobile
15 body being a vehicle configured to nove along said rail, said vehicle
including a lift mechanism having a flexible nmenber, and said article

gri pper being ,configured to be noved vertically between an upper position
and a IomeﬂKB$6§$$$8HmNWH§aid lift mechani smthrough said flexible nmenber.
20 6. An article transport facility as defined in claimb5, characterized in

t hat id hi cl.e.i ncl ud ] i,cal . f. . '

rame it h S Adspricle PRnsbaR BeniteAs dethed Rttt Pes Rarcfeized nihat i ¢i on
bei ngf one ibalt Y\éﬂeiﬁngab?i"earfdrﬁied_ o1 i theeconrsectingafrathdsebwedargar d¢hdm ont  and
rear franes, an sal [ .pOS} t . [ [
oart] Ao dipiatey, B e SUELyRE> bR Fob SpiGBrRBUH bl 4G Dhre1EC N0

defined i n pokdiomte nemalrerst eri zed in that said article support is disposed
substantially at a same vertical height as said article gripper in said
upper position, so that said article support can receive 30 _an article from

sai d arti cldeAgransisde tuapsnextifagilisy bs UgAnPa I prp6f Flesms di 10,5 chargctgrizerd
article transfigh fRSHIbAR b includes operating means for shifting the article
10 support between the article storage position and the article transfer position

when the mobile body is at the article transfer location.

5. An article transport facility as defined in one of claims 1 to 3,
, characterized in that said path is defined by an overhead rail, said mobile
15 body being a vehicle configured to move along said rail, said vehicle including
a lift mechanism having a flexible member, and said article gripper being
configured to be moved vertically between an upper position and a lower
position by said lift mechanism through said flexible member.

20 6. An article transport facility as defined in claim 5, characterized in that
said vehicle includes a front vertical frame and a rear vertical frame with
respect to a direction of movement thereof, said upper position being one in
which said article gripper is located between said front and rear frames, and
said lower position being a position suited for placing an article on a ground

25  station. |

7. An article transport facility as defined in claim 6, characterized in that
said article support is disposed substantially at a same vertical height as said
article gripper in said upper position, so that said article support can receive
30 an article from said article gripper by moving substantially horizontally to

said article transfer position.
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