| TEM CONVEYANCE | NFRASTRUCTURE TECHNI CAL FI ELD 5 Wol ] The present
invention relates to an article transport facility conprising a travel rai
and an article transport vehicle that includes a power receiving portion to
whi ch driving electric power is supplied 10 contactlessly from an
electricity supply line provided along the travel rail and that is capable
of traveling while being guided by the travel rail. BACKGROUD ART [ 00021
15Article transport facilities such as one described above are article
transport facilities in which articles are transported al ong the tracks,

and in which electric po Ies is supplied
froman electricity suppmgﬁmhﬁéﬁgbﬁg%géékﬁ¢ong1§g§§g$}ralPé to a power
receiving portion provided to the article transport vehicles w thout

cont act . qﬁﬂﬁancgg%gqﬁfﬁ)to properly supply electricity to the power
receiving portio romthe electricity supply line, the positional

rel atPonship between the electricity supply line and the power receiving
portion fipgdi]oe maintained within a proper range in which electric power
can be supplie% for ex ange
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t he power receiving portion to hin a proper range in which electric

power can be supplied. [00031 In such article transport facility of a type
where ar BACESROUIBART ansported al ong the tracks, predeterm ned travel
pat hs ari (if)]@]rred by conbi ning straight portions and curved portions as
travel Q along which the article transport vehicle travel. And the
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supply line and the power receiving portion must be maintained within a
proper range in which electric power can be supplied (for example, range in
which the power receiving portion and the electricity supply line overlap
25 each other in the vertical direction). To this end, by arranging the electricity
supply line to extend along the travel rail, and by having the article
transport vehicles travel along the travel rail, article transport vehicles are
caused to travel while maintaining the positional relationship, in the lateral
direction of the article transport vehicle, between the electricity supply line
30 and the power receiving portion to be within a proper range in which electric
power can be supplied.

[0003]
In such article transport facility of a type where articles are
35 transported along the tracks, predetermined travel paths are formed by
combining straight portions and curved portions as travel paths along which



10 travels in a curved portion of a predeterm ned travel path, the travel
portion rotates about the vertical axis with respect to the vehicle main
body portion by neans of the connecting shaft as the travel portion travels
along the travel rail. This allows article transport vehicles to travel
snoothly even in curved portions. 15 [00041 As descri bed above, the travel
portion travels along the travel rail as it rotates about the vertical axis
wi th respect t t he vehlc

dy portion. Therefor n a pair of
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travel rail. This allows article transport vehicles to travel smoothly even in
curved portions.
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[0004]

As described above, the travel portion travels along the travel rail as
it rotates about the vertical axis with respect to the vehicle main body
portion. Therefore, when a pair of front and back travel portions is provided,

20 for example, the trajectory of the vehicle main body portion is displaced from
a trajectory that extends along the curved portion (i.e., the trajectory is
displaced inwardly from one that extends along the curved portion) whereas
the trajectory of the travel portion extends along the curved portion.
Especially, for example, when the curved portion is formed to have a circular

25  shape, the smaller the radius of the curved portion is, to the greater degree
the trajectory of the vehicle main body is displaced from a trajectory that
extends along the curved portion. Thus, when the power receiving portion is
provided to the vehicle main body, the power receiving portion will move
inwardly of the curved portion in the curved portion with respect to the

30 electricity supply line arranged along the curved portion, which increases the
distance between the electricity supply line and the power receiving portion
in the lateral direction of the article transport vehicle. It thus becomes
impossible to maintain the positional relationship, between the electricity
supply line and the power receiving portion in the lateral direction of the

35 article transport vehicle, to be within a proper range in which electric power
can be supplied. And it may become impossible to properly supply electricity



supply line and the power receiving portion in the lateral direction of the
35 article transport vehicle, to be within a proper range in which electric
power can be supplied. And it may becone inpossible to properly supply
electricity fromthe electricity supply line to the power receiving
portion. [0005] 'Ib this end, in a conventional article transport facility,
the power 5 receiving portion is configured to be rotatable about a
vertical ,axis with respect tao.the vehicle main body by nmeans of an
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[0006]
Patent Document 1: JP Patent Publication No. 3298348

25 SUMMARY OF THE INVENTION
Problems To Be Solved By The Invention
[0007]
Since the power receiving portion is rotatable with respect to the
vehicle main body about a vertical axis in the facility described in Patent
30  Document 1 described above, both the travel portion and the power receiving
portion are rotatable with respect to the vehicle main body about a vertical
axis. And usually, by providing the power receiving portion on the connecting
shaft for connecting the vehicle main body and the travel portion, the power
receiving portion is rotatably provided with respect to the vehicle main body
35 about a vertical axis by means of the connecting shaft.
However, because the connecting shaft penetrates through the power



receiving portion when the power receiving portion is provided to the
connecting shaft, problens arise because the power receiving portion is
provi ded to the connecting shaft. For exanple, the connecting shaft cannot
have a | arge dianeter or heat is generated because of the sliding notions 5
bet ween the connecting shaft and the power receiving portion. The
present invention was nade in light of this point, and its object is to
provide an article transport facility in which electric pa can_ be 10
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power recelVving portion '8 WA ch dri v ng electri ower is supplied

contactlessly froman electricity supply line 20 provided al ong the travel
rail andgppgl is capable of traveling while being guided by the travel

rail. The travel rail and the electricjty |y line extend. al gng a
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axis wit Preplgmsyvehi cl e mai n body, wherein the power receiving
portion is supported by the vehicle main body such that the power receiving
portion f@ﬁ e noved in a lateral direction of the article transport
vehi ¥ e, @ wherein the article transport vehicle includes power receiving
portion nmovi ngdnmeader ftor achievegthis object, an article transport facility in

accordance with the present invention comprises: a travel rail and an article
transport vehicle that includes a power receiving portion to which driving
electric power is supplied contactlessly from an electricity supply line

20 provided along the travel rail and that is capable of traveling while being
guided by the travel rail.

The travel rail and the electricity supply line extend along a
predetermined travel path that is formed by combining straight portions and
curved portions, wherein the article transport vehicle includes a vehicle

25 main body, and a travel portion having a guide wheel that contacts and is
guided by the travel rail with respect to a horizontal direction and a travel
wheel that is driven and rotated and that contacts the travel rail, wherein
the travel portion is connected to the vehicle main body by a connecting shaft
such that the travel portion is rotatable about a vertical axis with respect to

30 vehicle main body, wherein the power receiving portion is supported by the
vehicle main body such that the power receiving portion can be moved in a
lateral direction of the article transport vehicle, and wherein the article
transport vehicle includes power receiving portion moving means for moving
the power receiving portion outwardly of the curved portion in the lateral

35  direction of the article transport vehicle in association with a rotation of the
connecting shaft as the travel portion rotates about the vertical axis with



t he power receiving portion outwardly of the curved portion in the |ateral
35 direction of the article transport vehicle in association with a
rotation of the connecting shaft as the travel portion rotates about the
vertical axis with respect to the vehicle main body while traveling in the
curved portion. [00101 Wth such a configuration, the power receiving
portion is not 5 provided to the connecting shaft which connects the
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the article transport vehicle from increasing. And because the power

25 receiving portion moving means moves the power receiving portion
outwardly of the curved portion in the lateral direction of the article
transport vehicle in the curved portion, the positional relationship between
the electricity supply line and the power receiving portion can be maintained
within the proper range in which electricity can be supplied.

30 Because the amount of the inward movement of the vehicle main
body in a curved portion corresponds to the amount of rotation of the
connecting shafts, the power receiving portion can be moved by the amount
that corresponds to the amount of movement of the vehicle main body
inwardly of the curved portion by configuring the power receiving portion

35 moving means to move the power receiving portion in association with the
rotation of the connecting shaft. Therefore, by using the rotation of the



connecting shaft when noving the power receiving portion in the |ateral
direction of the article transport vehicle, the anount of novenent of the
power receiving portion can be easily nanaged and the positional

rel ati onship between the electricity supply Iine and the power receiving 5
portion can be precisely and reliably maintained within the proper range.
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20 direction of the article transport vehicle, within a proper range in

whi ch electric power can be supplied. To this end, as described above, it
is effective to be able to nmaintain the positional relationship between the
electricity supply line and the power receiving portion within the proper
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direction e article transport vehicle in a curve portion. 0161 In
an enbod¢wed RsirtioBe article transport facility in accordance with the

present inventTRErefdreddhe @nrlecARt eHift Raekbé N6MRbd PR hi RURstidh GnPyRS er ably

lateral direction of the article transport vehicle at which the vehicle main

30 body can be suspended and supported stably and with sufficient balance.
And the positional relationship of the electricity supply line and the power
receiving portion can be maintained within the proper range in which
electric power can be supplied while the electricity supply line can be located
in a position that does not get in the way of the connecting shaft.

35
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35 provided as the travel portion such that the travel portions are spaced
apart fromeach other in a fore and aft direction of the article transport
vehicle. And each of the front and back travel portions is preferably
connected to the vehicle nmain body by the connecting shaft such that the
travel portion is rotatable about the vertical axis with respect to vehicle
mai n body. And the power receiving portion noving neans is preferably

configured to nove the 5 power, receiving portiopn j.n the lateral ditection
of the articl eln pafIpbrdimestofitbeigrtighe biamsppEnfasHIty 1R 2950t danGecF it on of

the connglgd prgenbahverdthal, proPiRA! £ tHrcelebtridity Papplydind paterabig abaek travel
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in a curyeth Pl ApicterabepsRARHIPke smooth and with greater stability. And
a pair of front and back connecting shafts are provided since each of the

front and back travel portions is connected to the vehicle nmain body by the
connecti fisthaft such that the travel portion is rotatable about 20 the

tical i 1.1, [P hi cl. i ..., Th . | th h th
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enbodi nen the. article transport facility in accordange wit e present
Cnvent i oftt (phRoRGier ovirEd AR Ghved i rtion i B AEPECRDE: Marbsht §ude
rai|l thasha® iprtheicdeded potthen.\aid ed &heai thebodhiclandaithbodex émelsurved: he 35
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i ncl udestige PbiePReRAVIHLPoritA witHinbReRopbLdahbe tveIBRh Wlédirichsowannect i ng
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extend af¥hda REPPHPEy Ahudi coepi Bheds PYadding itWoeeter HRSHE rURPEN 1SS and
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line, the positional relationship between each of the first electricity supply

25 line and the second electricity supply line and the power receiving portion

can be maintained within the proper range in which electric power can be

supplied so that driving or actuating electric power can be supplied stably

and reliably by allowing the power receiving portion moving means to move

the power receiving portion outwardly of the curved portion in the lateral

30 direction of the article transport vehicle in a curved portion.

[0016]
In an embodiment of the article transport facility in accordance with
the present invention, a pair of front and back travel portions are preferably
35 provided as the travel portion such that the travel portions are spaced apart
from each other in a fore and aft direction of the article transport vehicle.



100191 Wth such a configuration, since the power receiving portion
is supported by the guide rail such that it can be noved in the | ateral
direction 10 of the article transport vehicle, the power receiving portion
can be noved snoothly and precisely along the lateral direction of the
article transport vehicle. And since the power receiving portion noving
nmeans i ncludes the pinion portion that can rotate in unison with the
connecting shaft and the rack portion which neshes with the p|n|on portion,

the posi fingreash afifbefsort and bagk dravelposbipns snPutpEaP iaenpeeiedievide by the
meshi ng b@ﬁmeﬁlélheb&iyﬂb9ntmoe5ﬁmm§;swﬁ SREK IR the Brard ﬂzﬁtﬂasﬁl fkt ai ned,

whi | e havi n npl e, confi ation.for the ecelLvin novi ng

means. Tﬁ‘ﬁf? }?Iﬁ oy |W0W§F1%?£P§]tsl &SPt 5’%@@“& R By 'c ply

l'i ne andpbwer pesevingep@iticnnghgving inGenresais mfmbﬂly abnBgupmdetd ﬁ:&ivyé tMet hin t he
PT Opé& rreﬁ?‘% Y {%ﬁngl\’\gl gclqt l e¢l r’che ?Q[\T’él?al (Lot nSHP‘%heegrh&QO&%ﬁst%e or esent

enbo e ar ranspor aci ity 1n accordance
i nventl owghigtee e rasisbgiapooyonkydwath ahem@t@mmdafat@ rowaedtiorg shafththats

predet er g ;cé roﬁ\é‘%f Rt ?%ir o@fro*ﬁ 4 PA& ?fatveii p‘b?ﬂ)ﬂﬁé itd bﬂ%@élﬁ@ d N which

a plurality of travel I nc ng at | east trave of t e curved
portion, n*?éﬁd@dyand a d| vergi ng portion in whi ch a travel path diverges to
a pl urality of travel paths that include at |east a travel path of the
curvi p%h(ﬁ And the travel rail is provided only on one side in the

| at efl rection of the article transport vehicle in the converging
portion and i nWitte sdcker gonfigprutiégrberadsa pakir of fronghindibdck efravelr avel

rall e 3" SRS drch R PR (oYl Rrioh etk ARG 8 SRR phe other

travel provid
article spaoedpepartyéring| eadn opber iinng forteand th dm@ctm\ﬂér@imgrbo}e“ on and

the di Ve&l@! gﬁoﬁo%hféﬂe M Hcgli8E 2kck 6’>,(5t$.’é %193)? fanE *A%dCBQMErtQ?OQI portion

and int |verg|n(f‘1 ng}ﬁ i)gls a_conver glng ravel rail that
cont Kt Sp%bortﬁjﬂpéfg % OGN dafl ependen y gul e travel rail, the
travelling in a curved portion can be made more smooth and with greater
stability. And a pair of front and back connecting shafts are provided since
each of the front and back travel portions is connected to the vehicle main
body by the connecting shaft such that the travel portion is rotatable about
20 the vertical axis with respect to vehicle main body. Therefore, although the
both of the pair of front and back connecting shafts rotate about vertical axes
when traveling in a curved portion, since the power receiving portion moving
means moves the power receiving portion in the lateral direction of the
article transport vehicle in association only with the rotation of one of the
25 pair of front and back connecting shafts of one side, the power receiving
portion can be moved without an interference from the rotation of the other
of the pair of front and back connecting shafts so that the power receiving
portion can be moved to a proper position where the proper range in which
electric power can be supplied can be maintained.
30
[0018]
In an embodiment of the article transport facility in accordance with
the present invention, the power receiving portion is preferably supported by
a guide rail that is provided to the vehicle main body and that extends in the
35 lateral direction of the article transport vehicle such that the power receiving
portion can be moved in the lateral direction of the said article transport



provided to the travel portion to allow the travel portion to performa
converging travel and to allow the travel portion to performa diverging
travel . 5[0021] Wth such a configuration, since the travel rail is
provi ded only on one side in the lateral direction of the article transport
vehicle in the converging portion and in the diverging portion, a space can
be provided through which the article transport vehicle can pass on the
other side in the 10 |ateral direction of the article transport vehicle.
Thus, comekicl And thapowentecgiviaggontionmaodngaapanerrierairaachmdersut t he

travel r?idioﬁ%&heﬁ that thR BeedotatdMBY Bhisohl WiRE t‘h@'dbnh@@tih%;%‘h@lft aadlla on one
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Wth %he char actfri stic configuration, since the converging and diverging
trave rBIIImP?% '8 ded in the conver ging portion and in the diverging
portion and since the travel portion can travel while being guided by this
conver gi %) ad]d diverging travel rail, travel portion can travel while being
gui ded by t]he converging and _diverging travel rail and by 20 the travel
rail on one si Y8th rsuche 3 goulignrafioyctingn the moavelr FpeqiEing RREPORt 1Svehi cl e

so that thgpevtbd blyehbraandeehil suRhithhe itédn PemhGfdd EOtheelgéngd difédtRn and
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ti . 25 . i D t at | tical
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t r ankpor TeapERNE| ROTBIPD; Whickohas hace mevad bonthe mepshine beéweenvae BN on.

Ther ef or gortlidn ishd@ES 1 RIcR bOrtRsreWaseby PRIARIARE Gdilehdviigy tar aigpleand a
avel . whi,l e intaining the positional .relations bet.ween t he

diverging t i

el oct 11 YA EBIAR T BRRROTRD BURITE BUBHII G BIPE: B oB: IS heor oper

range i npwéitiohatlrebftiomshppvisstwean tie slgpriceyg sopplpatinelsct theijoweran be 35
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and 20 di wévich alpcpoe power cBRILEFUDESERL PTI ON OF THE DRAW NGS [ 00221 5Fig. 1

is a schematic diagram showi ng a predeterm ned travel path in

[0020]
In an embodiment of the article transport facility in accordance with
the present invention, preferably provided at an intermediate location in the
25  predetermined travel path is at least one of: a converging portion in which a
plurality of travel paths, including at least a travel path of the curved
portion, merge; and a diverging portion in which a travel path diverges to a
plurality of travel paths that include at least a travel path of the curved
portion. And the travel rail is provided only on one side in the lateral
30 direction of the article transport vehicle in the converging portion and in the
diverging portion and a pair of right and left travel rails are provided with
one travel rail provided on one side and the other travel rail provided on the
other side in the lateral direction of the article transport vehicle in portions
other than the converging portion and the diverging portion. And preferably
35 provided in the converging portion and in the diverging portion is a
converging and diverging travel rail that contacts and guides a guided wheel

10



an article transport facility, Fig. 2 is a side view of an article
transport vehicle, Fig. 3 is a front view of the article transport vehicle,
Fig. 4 is a plan view of the article transport vehicle, 10Fig. 5 shows a

magni fied view of a principal part of what is shown in Fig. 2, Fi g.
6 shows the positional relationship between the electricity supply line and
t he power receiving portion, Fig. 7 is a plan view showi ng the

rel ationshi p between the travel 15 portion and the power receiving portion
when t heptavifed etot thedpavel perfien doj allowatls itagvelnpartien diogrerfosw jaon,

Fig. 8 igoiveRbil AW SRVt Glldie thel AlaveD PairfloReforBBRfolieat diRekingor tion
and t he owei receiving portion when the article transport vehicle i1s
travel i ngmivﬁ ‘a curved portion, 20Fig. 9 shows a state of the article
transport vehicle of conventional technology as it travels in a curved
portié)n, 9 Fig. 10 shows the state of the article transport vehicle in
the p es[a%q ]i]nvention as it travels in a curved portion, Fig. 11 is a plan
vi ew showi ng tWatlstsatk d nosfiguetitm, poned the tedrElgaills provaded galyiomwy

showi ng bie faUei KRECHathod FRELHAR JOYAOGuBRAD Srhflsitts HABERAL Vhe
enbodi nent, and i g, . Is._a plan view show ng the power receiving
porti on AYWergInERALtieM &Kl an tthendiveysingnBedicrem SP30e FORVIIEERY| NG

OUT THE tRMdRR! Wi dhOfi3arif¥le erdaegioretthile t4xe paks baltBetlotheS Bidetinf@® ity in
accoy danfaetex\{\gtlt(ﬁrécr%?oxp of t o £} qv%{'glllso%rjc %equcfec. r’f‘l?uesd c\émﬁ;[rgr r.gf Fravel eantdo the
dr aV\}(hgs. e article P s gimng
diverging travel can be performed without the travel rail getting in the way.
However, since only the travel rail on one side in the lateral direction of the
article transport vehicle guides the traveling of the travel portion in the
converging portion and in the diverging portion, traveling of the travel
15 portion may become unstable. With the characteristic configuration, since
the converging and diverging travel rail is provided in the converging portion
and in the diverging portion and since the travel portion can travel while
being guided by this converging and diverging travel rail, travel portion can
travel while being guided by the converging and diverging travel rail and by
20 the travel rail on one side in the lateral direction of the article transport
vehicle so that the article transport vehicle can perform converging travel
and diverging travel. And since the travel portion travels while being guided
by the converging and diverging travel rail and by the travel rail on one side
in the lateral direction of the article transport vehicle the travel portion can
25  be prevented from inadvertently rotating about the vertical axis with respect
to the vehicle main body during a converging travel and a diverging travel.
Thus, the power receiving portion can be reliably prevented from moving
away from the proper position as the result of the power receiving portion
being moved in the lateral direction of the article transport vehicle by the
30 inadvertent rotation of the travel portion.
Therefore, it is possible to precisely perform a converging travel and
a diverging travel while maintaining the positional relationship between the
electricity supply line and the power receiving portion within the proper
range in which electric power can be supplied so that electricity can be
35 properly supplied from the electricity supply line to the power receiving
portion even in a predetermined travel path that has a converging portion
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As shown in Fig. 1, this article transport facility includes a plurality
350f article transport vehicles 2 that travel in fixed directions
(directions shown by arrows in the drawi ng) and al ong predeternm ned travel
paths that are defined by conbining straight portions 4 which are straight
travel paths and curved portions 5 which are arc-shaped travel paths. And,
the predeterm ned travel paths are arranged to extend along or by way of a
plurality of article processors 3, and the article transport vehicles 2 are
conflguréddﬁbdmﬁaguﬂmnﬂwmsnart|cles 7 among the plurality of article
processors 3. Provided as predeterm ned travel paths shown in Fig. 1 are a

pluralit I - § e V. Lr | .paths 6a which extend al ong or by
way of tééﬁéﬁhﬁ%osé f@f&ﬁﬂﬁ@ﬁ&%r@@é@@ﬂ@% and a | oop-shaped prinmary
travel p&de®b which is connect ed with each of the pI urality of the
cont i Gur od 1o B Qarera gt Segr R aran i e B R BT 5 o e
away, or adiarellc@etrahspmttfhellny,l mary travel path 6b and into a secondary
travel path 6ap %t 9344 1%% %télqm‘%e prﬁi‘)?y%‘“@ﬁ* to merge or converge

froma secondary’ trave Into travel path 6b at
conver gi ng por 1&3@318311ﬁ“0!!5V[€0’02ﬁ}h9 article tpansposhwehielei gs. 2 - 4, travel
rails 1 are prpy ded éﬁla&hﬁe%ﬂﬁh@%&ic@@t@m afeveicrnged such that the
travel rails 1ex5n%§i al on redete mnedtravetg1 r the entire
| englhs of thel'}ithahigvs & R tPTRGIRS Bk Wt*ﬁ?/ ig £ hawRcRdar y

travel p#th, 6a as the predeterm ned travel paths. The travel rails 1 are

5 And’a pai 1. Bier PortOSncicc spY R PaRbotEY Gelekd HE OBl OIS

t he ot hesumi)]d'dnmé andethalnow\@lreewwn@pmtmmhi cle 2 in the lateral direction
(direction Y ip; é hfje%] %u%%ﬁ?ﬁﬂ% g]{aglongh @tv@éé&? tl‘xlseég’l 298 the 25

artlcletranspor as  seen a aera |rec 1 ON I‘eCtIOI’l Y
in the fpguiiespndfth 9wwme§¢@1@g pprtgon egl%ber axfitle framsoort Vﬁ]@w Scle

transpor%ra\(@ﬁhgllﬁ gsﬁglgqﬁ%rﬁlogng a fore and aft direction (direction X in
the figures) of, .vehicl'e i§g a ew,of the art,cl
transport vehi J‘c’e igQ ane‘h VF‘?V&rﬁhg’B‘EW a’r? @@g{;@ﬁh}p&})p wagen ég erige%sy As
shown i np&t@@n add- thé,po&\hﬁ @béﬂvﬁh@pbﬂﬁm pdren tlehaxtide 2ramspowtiesh®leseshi cl e
mai n bod avel on 10 which travels on the travel rails 1, and a

grip por%llfaé’lﬁllfflm%l#& If)°§ B article 7 with the article 7 bei ng 35
suspehded t her Big.¢hehewpai stase dfrtdiet arirde haakspordwehigeof iconsentonale

g][ ;)VI dedt&‘l’ﬂ&l&g@%s &Q@Xvagqn%pa%gd%%gnf rom each other in the fore and

Fig. 10 shows the state of the article transport vehicle in the present

invention as it travels in a curved portion,
Fig. 11 is a plan view showing the state in a branch portion,
25 Fig. 12 is a side view showing the power receiving portion moving
means in an alternative embodiment, and
Fig. 13 is a plan view showing the power receiving portion moving

means in an alternative embodiment.

30 MODES FOR CARRYING OUT THE INVENTION
[0023]
An embodiment of the article transport facility in accordance with
the present invention is described with reference to the drawings.
As shown in Fig. 1, this article transport facility includes a plurality
35  of article transport vehicles 2 that travel in fixed directions (directions shown
by arrows in the drawing) and along predetermined travel paths that are

12



direction of the article transport vehicle 2 and such that they are | ocated
at a location that corresponds to a forward end portion of the vehicle main
body 9 and at a location that corresponds to a back end portion
respectively. Each of the pair of front and back travel portions 10 is
connected to the vehicle main 5 body 9 by nmeans of a connecting shaft 12 to
be rotatable about a vertical axis with respect to the vehicle nmain body 9.
The grip portion 11 is provided to the vehicle main body 9 such that it can
be noveddefeaned bauicpipbiningstzaighimertione dewhichopmoergisht travel paghs asd t o each
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the arti LG e i £i.00, ' ~ e
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rai | 501 Biedptermmess VB ke Wi comGETTesdp aibbi R HHEE AbeRATang
r ot St e\(jlvh ﬂ@l?)iules?% mgébto ses abyay he?wewga fomtothe #i manyg trdwelfpach 6bhat dt ge
gui de eels ich, can rotate,2 el. t rti _gui de
P the nORNIBITAFCHTTLESaR Y S b ile FARE pot Fob P hndieEn Ao RS
1. [0027ineEge loraonyhegepfiom af sa‘congarsabndwl@h@lath r(v‘m/mtov%@tmmrmrasel

connecte i J ody 9 by the connecting shaft 12 such
that it %}Pg@%g@@ﬁ%ﬁ%&?%ﬁé@ﬁ‘g% axis with respect to the vehicle main

bodyl®. The connecting shafts 12 are located in the center section of the
gap betwggp4lhe pair of right and left travel rails 1 in the lateral

0 rection O Lte Bl cherlLaneRerL SN oL 2.9, GONRASh HSER gacsect
10 to eaghdetrbefrangddeudhagietahedraedrais lofxtbhd adorg theeptadensportedvehi cl e
by 1 ot at PigChBEERT vert Ea PR SBRR oL En oty LEDGL iR 8 B8 AL 1S )
neang0 of pturalitp mfesscbndashafavel 1mtbecin ian thet pradsteymined beavel Paghs.
ar c- shapgg| v 298 i Qe Fixe8BP ifktdiled) td Phd REIMLPBEES MUY thdaiRV 6t
travel rail brackets 8. And a pair of right and left travel rails 1, one on one
side and one on the other side of the article transport vehicle 2 in the lateral
direction (direction Y in the figures) are provided. Fig. 2 is a side view of the
95 article transport vehicle 2 as seen along a lateral direction (direction Y in the
figures) of the vehicle 2. Fig. 3 is a front view of the article transport vehicle
2 as seen along a fore and aft direction (direction X in the figures) of the
vehicle 2. Fig. 4 is a plan view of the article transport vehicle 2 as seen from
above the travel rails 1.
30
[0025]
As shown in Figs. 2 - 4, the article transport vehicle 2 includes a
vehicle main body 9, a travel portion 10 which travels on the travel rails 1,
and a grip portion 11 which grips an article 7 with the article 7 being
35 suspended therefrom. A pair of front and back travel portions 10 are
provided such that they are spaced apart from each other in the fore and aft
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paths. As a result, the article transport vehicle 2 is configured to be
able to 5 travel snoothly not only in a straight portion 4 but also in a
curved portion 5. [00281 The vehicle main body 9 is forned to have a
bracket shape that opens downwardly with its forward end and back end (in
the fore and aft direction 10 of the article transport vehicle 2) extending
downwardly and with the grip portion 11 | ocated between the forward end and
t he back end that extend downwardly. And provided to_the vehicle min body

9 are andiestipniod the priielgl traporers vehifde grandssydy thadrthier Are yosadotlivg & he gri p

|i>c1>r t ibo nt I&Ca@%ﬂtﬁf&t%bﬁ‘é&ﬁbﬁcﬁ ) gggﬂﬁm ohd iazgrﬁi&ﬁ of ﬂ%@{rélii‘iﬂlé hRis rbi{)aylcmr ti i g
apou a.,ver cal. axl s, e vertil ca VvV nojl or

i s confi gBAed & i9cp ppitha} erﬁ%w%tor%ib%k sﬁg Rostier r@ﬁ%e%?‘fegv- H'oh 11
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rotating,dr 19 t [ elts 1 t [ 0€es ve to be
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t he bel t witlgrespeceto threvehitketapobody 8nThe gaipppwitidrobl of wewidesl tr then t he

Vi el ni LY vehid ¥ s bbie IRBhPAME R cA3 RN WLV eally dRGALA ahd and {he

| owered position, while not shown, is a position tor transferring articles
to or fr e18d- article transfer station that corresponds 25 to each of the
article processors 3 installed on the floor side. The station consists of a
supp%ti ﬂ?%ﬂr]atforrrs for receiving and supporting an article 7 and is
provided eceive fromthe article transport vehicles 2 articles 7 on

whi ch predet er Rrovddeprtoeashiofghie pgieof drontdcarnd bhble teatdl goetipnedéssmr 3 or

to deliv e anti Gl a t. vehi ti . j
pr edet er ?ﬁrar%g v@geelgolg‘ etglsafen&glrehgl\sligf%eaélﬁie géetr%k %‘? r?édﬁ%f Il(%%g%a(?rtn?% IX%%UB? l(;1c3essor 3.
[ 00301 Thaddhiap rpBran vaspective hovimutaléd extendieg vepisur@acaniohthoppigobuch
that 1t chibend ARGV ERUL SRR cdd Renddbine) ehiBieindRiedpationt a
vertical axis_35 el neans . of a'rotation shaft 20 exte{l I ng downwardly from
the Wppeveditpllorxiending side faeas of dheapdrfdicht andglethdrayaliaily dotor 17
i's Cogf | giHiel fAd ediéh bl Ad rtﬁhﬁb@e tfﬂﬁélgrrbﬁhtﬁﬁlet. i%)xge l%a@b%edlhﬂ_ i@lrt i cal
axis by actuati and rotati,ng the rptaf.lon.sha opt a vertj.cal axis
Through Broviet - Shar the datnal S REHBITAT oh TR e unkufes i ey
pul I eys antdcle thehtporttvehsclal2s dnpakklitibhetwo gusde athieels b5 seeplryvitkdtorbel ongs
Lo conveptonalyL s6hnel 00, 89 thiGBelOhALBR-PONBEIL 5 Ak FhaPOLI R, 21 such
as a structure i’ch consrsts of ‘a plufality of gears I'ch éngage each
ot he?Q [ guBlg wheels 15 are spaced apart from each other in the fore and aft
direction of the article transport vehicle 2. And the travel portion 10 is
configured to travel while it is guided by the travel rails 1 by virtue of the
fact that the travel wheels 14 are driven and rotated about horizontal axes
by the drive motor 13, and the fact that the guide wheels 15 which can rotate
25  freely about vertical axes are guided in the horizontal direction through

contact with the pair of travel rails 1.

[0027]
Each of the pair of front and back travel portions 10 is connected to
30 the vehicle main body 9 by the connecting shaft 12 such that it can rotate
about a vertical axis with respect to the vehicle main body 9. The connecting
shafts 12 are located in the center section of the gap between the pair of right
and left travel rails 1 in the lateral direction of the article transport vehicle 2
to connect the center section of the vehicle main body 9 and the center
35 section of the travel portion 10 to each other in the lateral direction of the
article transport vehicle 2. This allows the travel portions 10 to travel along
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The grip portion 11 includes a gripper 22 for gripping an article 7, 10 and
an electric gripper notor 23 for performng attitude swtch over operations
of the gripper 22 between a gripping attitude for gripping the article 7
and a grip release attitude for releasing the grip. Fig. 3 shows the state
where the gripper 22 is swtched to the gripping attitude. 15[00321
Provided to the article transport vehicle 2 is a vehicle side controller
for controll anong ot her things, traveling operation of the travel

in
portion tm tw%il irads lnby sptating pbeut vertiesl axes withreppeati tortheivehiple

attit udepSih tHldly@bPREERALd NI cIiR cllaPRRIftL R bPek Rt BavePFA#H tiogy of the
article 20 transport ,vehicl.e 2.. An er%,fiéhg) %/eghcl e si de contr.ol I%e)l:
iree t

Al wh
recei ves SR afige dc‘B%ﬁYﬁﬂcP%ioé‘hg dpes héhe mredgierarned 412y
ori gi n apdthiie\ssaakbalt, the ardcepeahsstastvichadle isf comfiguredftadid able to

{7 anchor BayakPapaBly MR B AR RGBSR 2 b TP L RPNl o5 er o m

a transport process for 25 transporting an article 7 fromthe station of
transporgo(ggi]gi nto the station of transport destination specified in the

transport conmmand. Mre specifical Ify, the vehicle side controller controls
operation of thgexehide maiphedycstis oemed te haveq brackel shapethatorans 7 from

the stat HW?WaﬁHIﬁﬁéﬂP{tE forw sk de RY a%ﬁ“[%zi&d é).il(_i'ginzi 1 606 taindlod ft REMIRM f
oper i1 on il b ALR-BErL o I AL oo e 40 st chun, operat on ¢
portion portien tllalvehteidobétnecesptins forevhist ehd emdothd bank pord tloati gktenlased on
the det e&&&ﬁda@h&[ g&}d S%Jiaé)ﬂél hd P8RRI Yody 9 are an electric vertical
movement motor 16 for vertically moving the grip portion 11 and an electric
turning motor 17 for rotating the grip portion 11 about a vertical axis.
15
[0029]
The vertical movement motor 16 is configured to vertically move or
raise and lower the grip portion 11 between a raised position and a lowered
position by driving and rotating a rotating drum 19 to which belts 18 are
20  spooled (this does not have to be belts and timing belts or wires may be used
instead) to spool and feed out the belts 18. Here, the raised position is a
position close to or in the vicinity of the vehicle main body 9, as shown in Fig.
2 and Fig. 3, and the lowered position, while not shown, is a position for
transferring articles to or from the article transfer station that corresponds
25 to each of the article processors 3 installed on the floor side. The station
consists of a supporting platforms for receiving and supporting an article 7
and is provided to receive from the article transport vehicles 2 articles 7 on
which predetermined processing is performed by the article processor 3 or to
deliver to the article transport vehicles 2 articles 7 on which predetermined
30 processing have been performed by the article processor 3.

[0030]
The grip portion 11 is connected to the vehicle main body 9 such that
it can be rotated with respect to the vehicle main body 9 about a vertical axis
35 by means of a rotation shaft 20 extending downwardly from the upper end
portion of the vehicle main body 9. And the turning motor 17 is configured to
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such as a sensor for detecting a target stopping position corresponding to
each station and a sensor for detecting the distance travelled by the
article 35 transport vehicle 2 froma reference point, etc. Thereafter, the
vehicle side controller controls the travelling of the article transport
vehicle 2 to travel to the specified station of transport origin based on
the detected information from various sensors and controls operation of the
article transport vehicle 2 to unload the article 7 to the station of

t r anspor be @bla thietess the poosrtmull abpekthe veyfind axyebySctenthRe aidpl i ed to

:he arti @étﬁtﬁfgaﬂ}fepﬂfl Zt?tiﬁﬁ%?&”ﬁzﬁ afbt@ﬁt arxf%rrertbhpaxisrth@bd%ﬁ azlﬁi_’caﬁbﬁ dicl e
ransport vehicle perfqrm ransport process. i n
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articl e possisleantuseaithet assmbly thaobetlatyssiocdoniéntibasl teohyolgyemdthal ong t he
predet erm t 3 | I t f | L r.avel

ot e ob RGeSy RS B Fiol 2 S0 BF 4 SPUTR whileh POLIREY of

pr edet erniur@thpégearSpﬁhhgle@aﬁelfmchyot rthe pair of right and left travel
rails 1 And as shown in Figs. 3 and 4, provided as the electricity supply

line 24 are il first electricity supply line 24a provided at a position 15
di spl ace Gdlone side in the lateral direction ( direction Y in the

figures) of thehardriy E)grﬁibﬁrlﬁpﬁfcuu&@hchepdger o dor ehippiagnachitigleshaft 12
whi CE conngct S t?etve icle main bo% 2 an tfhe 1 ra\ég. $(grti on .10 and a
secohll efBEt PRcPITERE pBIYPPY ROWH, 2 30K R Taming, fLiiPds, S4eR . 2%H to t he
ot her si dgeramioniseofl thieegalpper 22 between a gripping attitude for gripping the

article 7 and a grip release attitude for releasing the grip. Fig. 3 shows the

state where the gripper 22 is switched to the gripping attitude.

15 [0032]
Provided to the article transport vehicle 2 is a vehicle side controller
for controlling, among other things, traveling operation of the travel portion
10, vertical movement operation of the grip portion 11, and attitude
switching operation of the gripper 22 to control operation of the article
20  transport vehicle 2. And when the vehicle side controller receives a transport
command which specifies the station of transport origin and the station of
transport destination from the facility management computer which
manages operations of the plurality of article transport vehicles 2, the
vehicle side controller is configured to perform a transport process for
25  transporting an article 7 from the station of transport origin to the station of
transport destination specified in the transport command. More specifically,
the vehicle side controller controls operation of the article transport vehicle 2
to receive the article 7 from the station of transport origin by controlling the
vertical movement operation of the grip portion 11 and the attitude
30 switching operation of the gripper 22 after controlling the traveling
operation of the travel portion 10 to travel to the specified station of
transport origin based on the detected information from various sensors,
such as a sensor for detecting a target stopping position corresponding to
each station and a sensor for detecting the distance travelled by the article
35 transport vehicle 2 from a reference point, etc. Thereafter, the vehicle side
controller controls the travelling of the article transport vehicle 2 to travel to
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direction (direction Y in the figures) of the article transport vehicle 2
from 20 the connecting shaft 12. Each of the first electricity supply line
24a and the second electricity supply line 24b is fixed to and supported by
respective one of the pair of right and left travel rails 1 and extends
along the travels rail 1. [0034] 250n the other hand, as shown in Fig. 2
and Fig. 5 in which the principal part of Fig. 2 is expanded, a single

power receiving_pqrtion 25 (power recejving coil) tq which.driving electric
power i stRespeifadsstamionnet @a@épwrtcwﬂgmshawﬁ op; gatee%{] H&:fg)F’é'%W‘ or

Wi thout et &atious ;@h_?_&xisdeﬁdi téntirbR op%hhﬁbg gir‘mhe abtidye t&aﬁépclsﬂaareaﬁ%bd e )
transport vehic . e power regceivi.n rtion 25 is located in the
center si%flf‘% ﬁ‘et‘rl"llét“g%ﬂit(?@er?&?ﬁoﬁ88;7%’35’8?%%%1%1%0%&r of front and
back connecting shafts 12 in the fore and aft direction (direction X in the
figurgs)[663ﬁhe article transport vehicle 2 and is fornmed to have a

rect angular shaggl.a In addition, as_shown in Fig. 3, the {gower recei vi ng
portion 25 is Touat electrictnpwvereneeds sedig surpled He thenipetielentiiansperty 9 35

in the | 3bRIcH 2dbF g&éﬂa%n(iﬂi dr@6E FAthY driticldrafispbrtefdhitle 3 AEpaifbiflL
transport vehicle and | s éornea §¥Ch that it cioss %%%lon, S. seen

al ong t h&FPET PIOCesSt ’tﬂlt 5t P8 SHEGTRHEY BYRP ltnﬁﬁs% rOEVEHRYE® | has a
shaped oflrafingl etld,ftfttéici %ovmt ab Qﬁle ltmtmb (ﬂﬁg’(sfp@?t (valhiad;ameam\ﬂragidald supper
portion t..ext ends ;heri zgnt a in the lateral..direc ortion
Phat 85, WRALURS FOERA A AR Prrderitalift uRVELBIE SERIHE Inefle JOHER B0
porti on bhtlhe priexamnavekpathsl gndshepdarality ofppeondrowttiravelgpathstia | oner
portion) e fihe I r i i rrents
o the ePLARE RARRarh et E pIERE Bty O pR B e T g
el ect ri ctypoiRérrails” thAndodk shpwaeiwy iKigs pdrandd. P3ovilednas tgﬁe@?‘?quc%’omer is

suppl i edsGpplyaGhb e8shye Ar fivdt! dleedriGBNEasply lTHED4al Provadéd Gltea PoaREROr t
vehi (l:é © %islpiage%gol ogwer Sge tn? tﬁg 'Ilgt%ral direction ( direction Y in the figures) of the
article transport vehicle 2, from the connecting shaft 12 which connects the
vehicle main body 9 and the travel portion 10 and a second electricity supply
line 24b provided at a position displaced to the other side in the lateral
direction (direction Y in the figures) of the article transport vehicle 2 from
20 the connecting shaft 12. Each of the first electricity supply line 24a and the
second electricity supply line 24b is fixed to and supported by respective one
of the pair of right and left travel rails 1 and extends along the travels rail 1.

[0034]

25 On the other hand, as shown in Fig. 2 and Fig. 5 in which the
principal part of Fig. 2 is expanded, a single power receiving portion 25
(power receiving coil) to which driving electric power is supplied from the
electricity supply line 24 contactlessly or without contact is provided to the
vehicle main body 9 of the article transport vehicle 2. The power receiving

30 portion 25 is located in the center section of the vehicle main body 9 between
the pair of front and back connecting shafts 12 in the fore and aft direction
(direction X in the figures) of the article transport vehicle 2 and is formed to
have a rectangular shape. In addition, as shown in Fig. 3, the power
receiving portion 25 is located in the center section of the vehicle main body 9

35 in the lateral direction (direction Y in the figures) of the article transport
vehicle 2 and is formed such that its cross section, as seen along the fore and

17



10 the travel portion 10 to travel and the grip portion 11 to be noved
vertically, etc. with the driving electric power supplied fromthe
electricity supply lines 24 to the power receiving portion 25

contactl essly. [00351 15Since driving electric power is supplied fromthe
electricity supply line 24 to the power receiving portion 25 contactlessly
as described above, it is necessary to nmaintain the positional

rel ationship, between the e|lectricity suppl% line 24 and the_power .
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24 to the power ‘recéiving i e article transport facility in
accordance with the present invention, the power receiving portion 25 is
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combining the straight portions 4 and the curved portions 5.

[0036]
To this end, as shown in Figs. 5, 7, and 8, in order to properly supply
35 electricity from the electricity supply line 24 to the power receiving portion
25in the article transport facility in accordance with the present invention,
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[ 0038] As described above, the article transport vehicle 2 travels al ong
the 30 travel rails 1 by virtue of the fact that the travel portions 10
rotate about vertical axes with respect to the vehicle nain body 9 by neans
of the connecting shafts 12 when the article transport vehicle 2 travels in
a curved portion 5. And the power receiving portion noving neans 26 noves
the power receiving portion 25 outmardly of the curved portion 5 in the

| ateral 35 direction of the article tran ort vehlcle 2 (or direction away
fr om t hethenewer secaivingpantionotb ihaupnariedbpdhe ivehide srain: badyr o
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and a 15trsaekingoit aostrafzhwhpeftiors 4f andelfigl 18 thewpoywwrharetewelmg pora i on 25

to exten ateral direction of the article transport vehicle 2
and whi cﬁ %%M&[%ﬁ the pinion portion 28. Thereby, as the connecting

shaft 12 rotates, the pinion portion 28 rotates in unison with this
rotationjoerg the pinion portion 28 meshes with the rack portion 29 to nove

t he power 20 receiving portion 25 outwardly of  the curved portion 5 in the
| at et@l di r ect Aeshewn Wel'igs: Band b ieshover RBIENE PEToB R 1§ Nevidedy Fig.

8: Seg EjBﬁcl@ﬂ'i&’B"iﬁ'p@oﬁ'cﬂ; uﬁévar(ﬂ@q‘lﬂ@ﬂl theAdfisuirfialof eX®ahirld ﬁﬂuhfboﬂ?\&
CEEERN S A e Rt AT
articl e direosiporof thehirtick. transport vehicle 2. The guide rails comprise a pair of
front and back guide rails 27 that are spaced apart from each other in the
20 fore and aft direction of the article transport vehicle 2. Each of the pair of
front and back guide rails 27 supports respective one of the ends of the power
receiving portion 25 in the fore and aft direction such that the power
receiving portion 25 can slide freely in the lateral direction of the article
transport vehicle 2. This allows the power receiving portion 25 to be moved
25 smoothly in the lateral direction of the article transport vehicle 2 with
respect to the vehicle main body 9.

[0038]
As described above, the article transport vehicle 2 travels along the
30 travel rails 1 by virtue of the fact that the travel portions 10 rotate about
vertical axes with respect to the vehicle main body 9 by means of the
connecting shafts 12 when the article transport vehicle 2 travels in a curved
portion 5. And the power receiving portion moving means 26 moves the
power receiving portion 25 outwardly of the curved portion 5 in the lateral
35  direction of the article transport vehicle 2 (or direction away from the center
of curvature of the curved portion along the radial direction: see the arrow in
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The rel ationship when the article transport vehicle 2 travels in the
straight portion 4 is described first. 30As shown in Fig. 7, since the
travel rails 1 are also arranged or installed along the straight portion 4
in the straight portion 4 (straight travel path shown with broken lines in
the figure), the travel portions 10 travel w thout rotating about vertical
axes Wth respect to the vehicle main body 9. Thus, the trajectories of the
travel portigns 10 and the trajectory of 35 the vehicle main body 9 becone
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str ?i ght oflJ%feE m{ufl tiaimsﬁi@ﬁﬁélﬁ?lé @%Essd&atﬁ&?%ﬂ? nhﬂ@-,at&ﬁ]&)onet fetHer avelh

portijons rave ey rotate about,.verti Xes W res to the

Dehi 1 o critscbii et a2 dibureh The plr ettt bod Dok ePonck e BB ne’: r avel

rails 1 are arranged to extend along the curved portion 5. Thus, although

the traj foq)tggil es of the travel portions 10 extend al ong the curved portion
a)

5 the t tories of the vehicle main body 9 and the power recejving
portion 25 do Fbe mwendecdivimg pheticnrmedingmeans 26 arduiless e panioar e

di spl aceditipodl whith L4 6tt48% RRTHhORi tHPESnSRERS bEak! 12, and a
15  rack portion 29 which is formed in the power receiving portion 25 to extend
along the lateral direction of the article transport vehicle 2 and which
meshes with the pinion portion 28. Thereby, as the connecting shaft 12
rotates, the pinion portion 28 rotates in unison with this rotation. And the
pinion portion 28 meshes with the rack portion 29 to move the power
20 receiving portion 25 outwardly of the curved portion 5 in the lateral direction
of the article transport vehicle 2 (toward left in Fig. 8: see the arrow in Fig.
8).

[0040]

25 Additional explanation is now provided about the positional
relationship between the electricity supply line 24 and the power receiving
portion 25 in the lateral direction of the article transport vehicle.

The relationship when the article transport vehicle 2 travels in the
straight portion 4 is described first.

30 As shown in Fig. 7, since the travel rails 1 are also arranged or
installed along the straight portion 4 in the straight portion 4 (straight
travel path shown with broken lines in the figure), the travel portions 10
travel without rotating about vertical axes with respect to the vehicle main
body 9. Thus, the trajectories of the travel portions 10 and the trajectory of

35 the vehicle main body 9 become the same trajectory that extends along the
straight portion 4. And the power receiving portion 25 provided in the vehicle
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20 while the straight line Pl that extends along the fore and aft direction
of the article transport vehicle 2 and that goes through the center of the
power receiving portion 25 coincides with the straight |ine P2 that
connects the connecting shafts 12 of the pair of front and back travel
portions 10, the straight line P1 would be at a position that is displaced
inwardly of the 25 curved portion 5. Therefore, the distance QL between the
arc-shaped curve P3_ (which corresponds to the trajectory of the caonnecting

shafts 1maipdradyd Bisockamels fregectiey aebhetraiestorne! ke thved erbenviden t he
g?i r OL t t{l@mbx%r%mgl £hohgt ﬁ}féV%raigﬂitlAﬁ%r%%(%{ GLD@I‘HéigfoQFI Vl?@_t%%éﬂo@ﬁ o"fl ﬂﬂa? t he
ralg n . cone arqger. An e SecC e re Cl Su 5 | ne
24b. whi YRRICE PR dIdY] G RARE SO RInFAEP RO Fe BT AltPe thY PBREbet vieen
It_he fi 2 Bpoﬂﬁmm Azidt M}esﬁmﬂ @ebﬁrmygm;?mdmmw;smmmmeesmmie_dmymwpl y ,

1 nhe Ve 0 n I om: e VI tion 25
nere iR Hardhan $80PR G SIPlchDSRNNERIC FEBON RLORE | 00 PP
as shownppweFireceigingy)ortione2’s tdaddd ek et incihey/figunsplap showea uBig. § spoved out
of and o - f: |G [ ¥ j ¢ af

Hﬁmﬂbﬁh&fﬂ% BQ%;?@F% rg’trﬂ)e%:l?l%f FHR th@t%!l@ctﬁ%lt&e%ﬂlpﬂy Knefod e pover

receivi n%?portlon 5sot y may not be supplied properly from

the el ectR§ BPYVHT EeGAYHE PATEIOP429.0 t he power receiving portion 25. [00421

10 [0041]
The positional relationship when the article transport vehicle 2
travels in the straight portion 4 is described next.
As shown in Fig. 9 (a), the travel portions 10 travel as they rotate
about vertical axes with respect to the vehicle main body 9 in an arc-shaped
15 curved portion 5 because the travel rails 1 are arranged to extend along the
curved portion 5. Thus, although the trajectories of the travel portions 10
extend along the curved portion 5, the trajectories of the vehicle main body 9
and the power receiving portion 25 do not extend along the curved portion 5,
and instead, are displaced inwardly of the curved portion 5. More specifically,
20  while the straight line P1 that extends along the fore and aft direction of the
article transport vehicle 2 and that goes through the center of the power
receiving portion 25 coincides with the straight line P2 that connects the
connecting shafts 12 of the pair of front and back travel portions 10, the
straight line P1 would be at a position that is displaced inwardly of the
25  curved portion 5. Therefore, the distance Q1 between the arc-shaped curve
P3 (which corresponds to the trajectory of the connecting shafts 12) formed
by connecting the center portion of the gap between the pair of right and left
travel rails 1 along the curved portion 5 and the straight line P1 becomes
larger. And the second electricity supply line 24b, which is the one located
30 outwardly of the curved portion 5 between the first electricity supply line 24a
and the second electricity supply line 24b, moves out of, and outwardly from,
the power receiving portion 25 in the lateral direction of the article transport
vehicle 2. As the result, as shown in Fig. 9 (b), the second electricity supply
line 24b is moved out of, and outwardly from, the electricity suppliable
35 region K of the power receiving portion 25 so that electricity may not be
supplied properly from the electricity supply line 24 to the power receiving
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To this end, as described above, in the article transport facility in 5
accordance with the present invention, by providing the power receiving
portion noving nmeans 26, as shown in Fig. 8 when the travel portions 10
rotate about vertical axes with respect to the vehicle main body 9, the
pinion portion 28 neshes with the rack portion 29 and rotates with the
rotation of the connecting shafts 12 during this tinme and the power
receiving portion 25 10 is noved outwardly (toward left in Fig. 8 see the
arrow i nppItgen 8%. of the curved portion 5 in the lateral direction of the
article transport vehicle 2. Thereby, as shown in Fig. 10 (a), the straight
line P1 i hat .extends along the fore and aft direction of the article

t ranspor ‘Vgﬂlcle 2 and that goes through the center of the power receiving
portion 25 noves thid wddlay dza‘sci-lbedsdtroazbglim tho éuitﬁtﬂe H’,Zahélairt(faaﬂi‘tytisl t he

t ft f t d bac 10
Chat § heatsotants b Hhe Bt dnSirbbS ey R TG hE Hin  Fhe B ocomes
smal | er phetmort meowdingtmages @6, shakhowm iFijg. 8, ashechetiuar tivewl @b@tﬁens THer ef or e,
t he Seco?&g]‘% ﬁpbﬁt %lﬁt};crﬁ YRRk 3r6v1'cl'1 ?Qsp%‘ép t&glg Qghi?:ie?i{&gé%%d&@”fh out of,

and out recerving

directi onomon RS rae&h%q Wlﬁhr Hl%p%ﬂkt PQREHITE L8 321(1 retatefewildsthe I’Oté*sleoih@f/m in
Fig. 10 (hd coﬂﬁwfﬂ SHtafed egidurfild dhis lﬁﬁﬁb Yarldi t1 zafuéemﬁ?ﬁo@@aaﬂ 25

e st s Ao o 1B el
el ectri cthiwed portion 5 in the lateral direction of the article transport vehicle 2.
Thereby, as shown in Fig. 10 (a), the straight line P1 that extends along the

fore and aft direction of the article transport vehicle 2 and that goes through

the center of the power receiving portion 25 moves outwardly of the straight

15 line P2 that connects the connecting shafts 12 of the pair of front and back
travel portions 10 so that the distance Q2 between the curve P3 and the
straight line P1 becomes smaller than the distance Q1 shown in Fig. 9 as
described above. Therefore, the second electricity supply line 24b can be
prevented from moving out of, and outwardly from, the power receiving

20 portion 25 in the lateral direction of the article transport vehicle 2. As the
result, as shown in Fig. 10 (b), the first electricity supply line 24a and the
second electricity supply line 24b can be maintained within the electricity
suppliable region K of the power receiving portion 25 so that the electricity

can be properly supplied from the electricity supply line 24 to the power

25  receiving portion 25. Because the amount of the inward movement of the
vehicle main body 9 in a curved portion 5 corresponds to the amount of
rotation of the connecting shafts 12, the power receiving portion 25 can be
moved by the amount that corresponds to the amount of movement of the
vehicle main body 9 inwardly of the curved portion 5 because the power

30 receiving portion moving means 26 moves the power receiving portion 25 in
association with the rotation of the connecting shaft 12. Therefore, by using

the rotation of the connecting shaft 12 when moving the power receiving
portion 25 in the lateral direction of the article transport vehicle 2, the
amount of movement of the power receiving portion 25 can be easily

35 managed and the positional relationship between the electricity supply line
24 and the power receiving portion 25 can be precisely and reliably
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can be properly supplied fromthe electricity supply line 24 to the power
25 receiving portion 25. Because the anmount of the inward novenent of the
vehicle main body 9 in a curved portion 5 corresponds to the anmount of
rotation of the connecting shafts 12, the power receiving portion 25 can be
noved by the anmount that corresponds to the anmount of novenent of the
vehicle main body 9 inwardly of the curved portion 5 because the power 30
recei ving portion noving neans 26 noves the power receiving portion 25 in
associ at mainidinpd ghitbtha prapesrapge. connecti ng shaft 12. Therefore, by
using the rotation of the connecting shaft 12 when noving the power
receivingxportion 25 in the lateral direction of the article transport
vehicle 2 fﬂe anount of novenent of the power receiving portion 25 can be
easily 35 managedshowint e Pasi tli omelvided adti ansdrinpediaterdepatione el edteri city

Mt Paps DECVIEC ( . q
ol Db y bRt e e BEvBE PR IR SR RN b s 0 R RIERVEEp AT,

pr ovi dedsplits imte prteaveltpathdbat iva siraighepertpmed endrantrevdl patythatpatahs are
di vergi ng, pAJt %&Qﬁ)_n?’g, Ad ﬁ@ﬁg}gﬁ%féﬁ%‘%n&@i bt SRlibh S a8l Sadl g isRat h that

is a strarght portion a ath that is a curved portion 5, and
conver gi AFapeht peiom4 and kraiel path égét 153 CHI YR POF 0T, OJPILPHeTBBr t i on 4

and a trakeshdahint Fad. 15 @ €Hé \EdeR@hE | itk 080 01d HErtHhe. coAsresBOMN i N

ns 30 an e conver ortyons 31,

Fig. 11, at _.the_divyerqging,porti t 1h i.ng,.10
The 10 2 epricay 81 YES 3 ‘?ed\ﬁa&%df&ﬁFWSP{“ger‘?@O’%\tyd8ni%et w9 Bt et irabor ; on
of ][ hesgdixieetient(rfatimaamtic]&eetﬁamlspoﬁ, velmtlec @n\eerdg coyergih gliandr diveggingavel
rails I [ 0 L bhidgatd ng..di.ver gj t, d%er.gi
bor 1 ona A0 EARGTK of S ey Provdfivd dbF daliielihe BVaPehle¥Rlvel A CUNEREND |
31 by copveéenngOaardl fui fiichitating cunveegureblayebat woovermugmertivastilavel
porti On.sbé%oﬁgaqtﬁl#déf{& %Qi(ﬁﬂgﬂﬁé e RRebl $PWViHED b She drhvRDHodthéns
converging portion 31 i's no _sh%vvn. A . .

15~ 10. A diverging portion 30 is shown in Fig. 11 and the converging portion 31

is not shown.

[0044]
To describe in more detail, the converging and diverging travel rails
20 33 are provided to guide guided wheels 32 that can rotate freely about
vertical axes provided in upper portions of the travel portions 10 since the
travel rail 1 is provided only on one side in the lateral direction of the article
transport vehicle 2 at diverging portions 30. The converging and diverging
travel rail 33 includes, as guide surfaces for guiding the guided wheels 32,
25  two guide surfaces having a surface that faces one direction along the lateral
direction of the article transport vehicle 2 and a surface that faces the other
direction along the lateral direction with the two guide surfaces facing
opposite directions from each other. And one of the two guide surfaces of the
converging and diverging travel rail 33 is a first guide surface 33a for
30 guiding into the travel path of a straight portion 4 whereas the other of the
two guide surfaces is a second guide surface 33b for guiding into the travel
path of a curved portion 5. '

[0045]
35 On the other hand, each of the pair of front and back travel portions
10 of the article transport vehicle 2 includes guide surface switching means

23



[0044] To describe in nore detail, the converging and diverging travel
rails 20 33 are provided to guide guided wheels 32 that can rotate freely
about vertical axes provided in upper portions of the travel portions 10
since the travel rail 1 is provided only on one side in the |ateral
direction of the article transport vehicle 2 at diverging portions 30. The
converging and diverging travel rail 33 includes, as guide surfaces for
gui di ng the gui ded wheel s 32, 25 two guide surfaces havi a surface t hat
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wheel s 30O SHE and Yelghlég@é’é’@ éa’é@ de surface 33b in the converging and
diverging travel rail 33. [0046] 25l n addition, while not shown but simlar
to the dm/{g{(igl ng portion 30 described above, the travel rail 1 is provided
only on ide in the lateral direction of the article transport vehicle
2 angs conver gi hg additish, wehile npttshawal butisimilheto ghe diinvergihg poriideB0sheel s

d
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wheel s 381(%% frﬁﬁs 'f&f% {?ﬁﬂg tfib PRi@éd \R/ﬂheltezf%'ag@ rﬁéﬂ%dsétﬂ?né&) ghft eral

di rection ransport e 2 t u de vvheels 32
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wheeps 3gnair@ictiitd@dpbit $dcleOnVE 8 BEmanBork gt fiGvel By @hahgidg tib [ 0047]
position of the guided wheels 32 to the left hand side or to the right hand side
in the lateral direction of the article transport vehicle 2 to guide the guided
wheels 32 by means of the converging and diverging travel rail so that the
guided wheels 32 are guided by the converging and diverging travel rail.
35
[0047]
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As such, since the travel rail 1 is provided only on one side in the

| ateral direction of the article transport vehicle 2 at the diverging
portions 30 and the converging portions 31, it is possible for the travel
portions 10 to rotate inadvertently about vertical axes with respect to the
vehicle main 5 body 9. And if and when this inadvertent rotation happens,
the power receiving portion noving means 26 noves the power receiving
portion 25 is noved in the lateral direction of the article transport
vehicle 2 by tAbssuch: atnasnthentitaste]l mayl hak@rpyidedpenlyi o enecsidaiiptien the
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25, 25[0049] [Alternative Enbodi nents] (1) Although the power

receivi n?(?d)%ti on noving neans 26 includes the pinion portion 28 and the
rack por 29 in the enbodi nent descri bed above, it is not limted to the
pi ni on porti onHa®exrd tﬂlhezonae:t‘glpgramldGhVEQQQ teaval cnils $3came T deolvelr
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portion portion 4 nd portion of which is
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electricity supply line 24 to the power receiving portion 25,

25 [0049]
[Alternative Embodiments]

(1) Although the power receiving portion moving means 26 includes
the pinion portion 28 and the rack portion 29 in the embodiment described
above, it is not limited to the pinion portion 28 and the rack portion 29

30 structure and the power receiving portion moving means 26 can be
configured using other structures.

For example, as shown in Figs. 12 and 13, the power receiving
portion moving means 26 may be configured to include a pivot portion 39
that can be pivoted in unison with the connecting shaft 12, and a link portion

35 40 which operatively links the motion of the pivot portion 39 with the motion
of the power receiving portion 25 such that the power receiving portion 25 is
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Al ternatively, other conventional technol ogy may be used as the power

recei ving portion noving neans. For exanple, instead of the pinion 10 and
the rack portion of the enbodi nent descri bed above, a pair of rubber wheels
may be used which are in frictional engagenent wi th each other.
Alternatively, a sensor for neasuring rotation of the connecting shaft 12
and a linear notor for noving the power receiving portion 25 dependi ng on
the output fromthis sensor may be used. Further, a stepping nptor nay be

used 15 mwvadyioithehlateralodiyediien| ofsthe iartiche tpraspont wahaelrf 2cBYitde. [ 0050]
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15 as any of%he motors disclosed in the present specification.

[0050]
(2) In the embodiment described above, although two electricity
supply lines, the first electricity supply line 24a and the second electricity
20 supply line 24b are provided as the electricity supply lines, only one
electricity supply line, for example, may be provided. In addition, although
two travel rails 1, or a pair of right and left travel rails 1, are provided on
both sides in the lateral direction of the article transport vehicle 2, only one
travel rail 1, for example, may be provided.
25
[0051]

(3) In the embodiment described above, although the vehicle main
body 9 is suspended and supported by the travel portions 10 at a position
below the travel rails 1, the vehicle main body 9 may also be provided above

30 the travel portions 10, for example, so that the positional relationship
between the vehicle main body 9 and the travel portion 10 in the vertical
direction is reversed. In addition, the travel portions 10 do not have to be
provided as a pair, and only one travel portion, for example, may be provided.

35 Industrial Applicability
[0052]

26



9 Vehicle Main Body 10 Travel Portion 12 Connecting Shaft 13 Drive Mtor
1514 Travel Weel 15 Guide Wheel 24 Electricity Supply Line 24a First
Electricity Supply Line 24b Second Electricity Supply Line 2025 Power
Receiving Portion 26 Power Receiving Portion Mving Means 27 Guide Rail 28
Pinion Portion 29 Rack Portion 30 Converging Portion 2531

Di verging Portion 32 Gui ded Weel 33 Converging and Diverging Travel Rail

Clains [1] An article transport facility conprisi ng: a travel rail;
The present invention can be used as an arficle transport facility

used in such place as a warehouse, or a production facility. Description of the
reference numerals and symbols

5 [0053]
1 Travel Rail
2 Article Transport Vehicle
4  Straight Portion
5 Curved Portion
7  Article
9 Vehicle Main Body

10  Travel Portion

12  Connecting Shaft

13 Drive Motor
15 14  Travel Wheel

15 Guide Wheel

24  Electricity Supply Line

10

24a First Electricity Supply Line
24b Second Electricity Supply Line
20 25  Power Receiving Portion
26  Power Receiving Portion Moving Means
27  Guide Rail 28  Pinion Portion
29  Rack Portion
30 Converging Portion
25 31  Diverging Portion
32 Guided Wheel
33 Converging and Diverging Travel Rail
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5an article transport vehicle that includes a power receiving portion to
whi ch driving electric power is supplied contactlessly froman electricity
supply line provided along the travel rail and that is capable of traveling
whi | e being guided by the travel rail; characterized in that 10the travel
rail and the electricity supply line extend along a predeterm ned travel
path that is forned by conbining a straight portion and a curved portion;
wherein the article transport vehicle includes a vehicle main body,
and a travel portion having a guide wheel that contacts and is guided by
the trav@laiffs rail with respect to a horizontal direction and a trave

wheel th ﬁ i S qﬁiv%n and ﬂ@%ﬁ%ﬁg and .t hat contacts the travel rail, wherein
the travel PoPTTGR EFANTPoR tBPHE"MPshi cl e main body by a connecting

shaft such that tiadvel raidvel portion is rotatable about a vertical axis wth
respect to vehj - g i 3 Vil 11 IS
Guppa ted by CHe EifBePaRgibte BRIE U AN BowE CRENRR MRt 15
can be nw idmivang saleetaic ppwettisosnmifliadh ontactlesealyt frams soy elegdhicdye, and

wher ei n supply lidd'@ravided! LohkAhePHakel 881 CAR1 tRSE Ydl@ap RONes fﬁ%hﬁgng
portion npying.neans, for qﬁ%lng Lhe,pomer receiving portion outwardly of
the cur v&§ls e}b%ggPHif?diW? tyayelrail direction of the article transport

vehi cl e i n assdtciratieeivediinithatr ot ati on of the connecting shaft as the

travel portion,rotates abqut the vertical. axis with respect,tq the vehicle

ey bty whi |EeL PRV R Antnghd ohbeGRE et sy SR, foblca

t r ansporprefdatéimingdatrasel padld that g dorméd hyhavmbimmigze dtiaighhatortion a

pair of éx}x@gtcu]?()gd hg;%mﬁf-r‘gﬁg}eiﬁai | s are provided as the travel rail with
pr ovi de

one travel rail / on one sjde and the other travel rail provided on
the ot her si dethenartiee| traaspertdvekicts anclufes e vahiqle| main hodyoendyvani cl e,

wher ei n frhgel p@¢RIn RRYinig0N cliftleCRRBS thalicohtatelahldig Ridéd By thavtehvdlai | s by

nmeans 35 o{ the travel wheel, wherein the vehicle palqﬁgﬁg% i s .suspended

and Supptitt ®dthpyesnsst ﬁ?&/ﬁprw%ﬁaﬁi(ﬁwcawna%@a thayRl B bis ABYER rails

Iby rreagsami rbhﬂgedomlhch:hmgorsﬁ?fst the/\/meig@ﬂ Fail, whﬁerein t]hl@ tfmff (] Qﬂiri:iﬂgdiSlha;t is
ocat e | N _a ent er. ont.1.0n_ 0 a et ween,.t he 1 I Il t .an eft

oot el heP iR gy Bodf By Ao RPRELERABE, fych uleks Hp R0V ¢

vehi cl e, pastimeisnrotatable ablomt el vettidadiaxys sutlpirgspdachdoivehlide aneth hody

positionwhgﬁﬁnis di spl aced fromthe connecting shaft in the | ateral
on of t

directi he said article transport vehicle. ) )
0 the power receiving portion is supported by the vehicle main body

such that the power receiving portion can be moved in a lateral direction of
the article transport vehicle, and wherein
the article transport vehicle includes power receiving portion moving
means for moving the power receiving portion outwardly of the curved
25  portion in the lateral direction of the article transport vehicle in association
with a rotation of the connecting shaft as the travel portion rotates about the
vertical axis with respect to the vehicle main body while traveling in the
curved portion.

30 [2] The article transport facility as defined in claim 1, characterized in that
a pair of right and left travel rails are provided as the travel rail with
one travel rail provided on one side and the other travel rail provided on the
other side in the lateral direction of the article transport vehicle, wherein
the travel portion is capable of travelling on the travel rails by means
35 of the travel wheel, wherein
the vehicle main body is suspended and supported by the travel
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10 [3] The article transport facility as defined in claim2, characterized
in that provided as the electricity supply line are a first
electricity supply line provided at a position that is displaced to one
side fromthe connecting shaft in the lateral direction of the said article
transport vehicle, and a second electricity supply line provided at a
position that is displaced to the 15 other side fromthe connecting shaft
inthe lateral direction of the said article transport vehicle. [4] The
articl e ppetiepeta Hesitipn bpleys thetraved rads byangans ot bhg a@n@qtmsln ti hat a
pai r of {RREignd back travel portions are provided as the travel 20
portion such tﬂ}t t he trav Qr ions.are spaced apart fromeach other in a
fore and aft df “eé‘frmﬁ?t’d?g P‘Ef"r Edtlpafhéfg@h jog) @ a\gaP Retyveen

each of th@pérmﬂngamdamm tfaa»eaahcaﬂ@m tlea fatesalcdineidredf the daié arelelecl e nmai n
body gy he connect haft such that the travel portion is rotatable
about r%ﬂﬁ%¥%§ rFﬂlrespect to vehicle nmain body, wherein 25 the
power r ecel Vi nt@hqaeletctnmtyrmupp@y deeEnss leatehfit qupesdition bloateist Hesppavest

receivin vehi cl e
- asso0 ol he Badbebliea At T8 She B tcRel IR0 @0 bbb Bl BﬁQF*connect :
one of tﬁ@hv&?r of front and back travel portions with the vehicle main
body. 30 [5] The article transport facility as defined in claiml,

cut adS sl Thaeride s s Min B ERmeR % iR o ch Attt tE R Gs 10
'; gge: 3;[ (r-:]-r al o(rj ![ pestided a6f tHeheleatticicy 31@!@@*‘13@; are/ahﬁrr:éteelectcrtmt)haUppI}e power
rerol e ArBbbRib AR S IgRKEL il RispMostlo ot ol A6M ﬂ‘%?<§nﬁmuf°‘g‘;‘g reans
i ncl udes Shaftl m dshe patetadrdiredtzm ohrtheesaidt artédlei tranﬁp@ntnvehm , taed

connect | e&o%{aaéﬂegﬁﬂ[% ?ﬁié/ ﬁﬂé? Pldgﬁaﬁt h%)ofsﬁliéﬂe@héplé &),%pP&E@@rtorﬁfée' ving

portion to exten irection e arjicle trans ort

vehi &b e gHtpniide mﬁb@ coprertingshathin fhe drteraldirection ofithe saidisat: 1@
transpor trdgolt Yohiek. defined in cIa|n11 characterized in that

provided at an internediate |ocation in the predetermned travel path is at
| east one of a converging portion in which a plurality of travel paths,

i ncl udi nf4]ldfhé eastlearanguet fpdtity af defimedun\ckainpdr thamcterézegbein et a 10

o verl 00 Por LSl S0 RSl B L 958 AR LB kgl 7 2ve

wher 80 n portion suhk thativbe travdl pwtlpnsxﬂrde@a@ﬁdwp@mt émmsqadb dther e 4 at er al
directi Oﬁn%fax{d‘&ftac{l}é&icﬁl o Vﬁiészﬁ‘%{ctle Yﬁiﬂs%?t béhﬁ:iée“%'}&ﬁ{ ging portion and in

t he divergin ortion ht "an eft travel alls are
provi ded \9,]\,, t % 8@@ of the front and back travel portmns 18 connectedf to the vehlc

main body by the connecting shaft such that the travel portion is rotatable
about the vertical axis with respect to vehicle main body, wherein

25 the power receiving portion moving means is configured to move the
power receiving portion in the lateral direction of the article transport
vehicle in association only with the rotation of the connecting shaft that
connects one of the pair of front and back travel portions with the vehicle
main body.

30
[5] The article transport facility as defined in claim 1, characterized in that

the power receiving portion is supported by a guide rail that is

provided to the vehicle main body and that extends in the lateral direction of
the article transport vehicle such that the power receiving portion can be

35 moved in the lateral direction of the said article transport vehicle, wherein

the power receiving portion moving means includes a pinion portion
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15 travel rail provided on one side and the other travel rail provided on
the other side in the lateral direction of the article transport vehicle in
portions other than the converging portion and the diverging portion, and
wher ei n provided in the converging portion and in the diverging
portion is a converging and diverging travel rail that contacts and gui des
a gui ded wheel 20 provided to the travel portion to allow the travel

ortion to performa converging travel and to allow the travel portion to
Ber form Ql%ﬁp%} Ge g tates }uguso% with the connecting shaft and a rack po%tlon

that is formed in the power receiving portion to extend along the lateral
direction of the article transport vehicle and that meshes with the pinion

portion.

[6] The article transport facility as defined in claim 1, characterized in that
provided at an intermediate location in the predetermined travel
path is at least one of: a converging portion in which a plurality of travel
paths, including at least a travel path of the curved portion, merge; and a
10 diverging portion in which a travel path diverges to a plurality of travel
paths that include at least a travel path of the curved portion, and wherein
the travel rail is provided only on one side in the lateral direction of
the article transport vehicle in the converging portion and in the diverging
portion and wherein a pair of right and left travel rails are provided with one
15  travel rail provided on one side and the other travel rail provided on the
other side in the lateral direction of the article transport vehicle in portions
other than the converging portion and the diverging portion, and wherein
provided in the converging portion and in the diverging portion is a
converging and diverging travel rail that contacts and guides a guided wheel
20 provided to the travel portion to allow the travel portion to perform a
converging travel and to allow the travel portion to perform a diverging

travel.
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