DESCRI PTI ON TRANSPORTATI ON VEHI CLE SYSTEM 5Background of the

I nvention Field of the Invention [0001] The present
invention relates to a transportation vehicle system In particular,
the present invention relates to a systemof transportation vehicles
that travel using secondary 1Obatteries. Description of the Rel ated
Art [0002] Rechar geabl e secondary batteries are nounted on
overhead traveling vehicles, rail vehicles, automated transportation
vehicles or the like to use the rechargeabl e secondary 15 batteries
as power supplies on the vehicles. In this regard, Patent Publication
| (1 PHO5- 207611A) proposed to provide atbattery repl acenent machi ne
for replacing batteries of the over hsestrirrame! i ng vehicles. For the
transportation vehicle s sten1u5|qg t he second batteries

a system
that can reliabl yReORPPHIATOR VEHH SﬁF“@ﬁéﬁ&&ﬂﬁﬁgﬁﬂ?ﬁﬁﬁﬂbegBﬁ%ﬁFy) of

the battery, and m nim ze theghQShridsfnNEnEL: SRR Ng of the
transportation vehicles is 20required.

5 Background of the Invention
Field of the Invention
[0001]
The present invention relates to a transportation vehicle system. In particular, the
present invention relates to a system of transportation vehicles that travel using secondary
16 batteries.
Description of the Related Art
[0002]
Rechargeable secondary batterics are mounted on overhead traveling vehicles, rail
vehicles, automated transportation vehicles or the like to use the rechargeable secondary
15 batterics as power supplies on the vehicles. In this regard, Patent Publication 1 (JPHOS-
207611A) proposad to provide a battery replacement machine for replacing batteries of
the overhead traveling vehicles, For the transportation vehicle system using the second
batteries, a system that can reliably control the state of charge (remaining capacity) of the
batiery, and minimize the loss time due to charging of the transportation vehicles is

20 required.

Summary of the Invention
[0003]
An object of the present invention is to provide a system in which charging of
25 transportation vehicles can be performed efficiently.
[0004]

The present invention relates to 2 system for allowing a plurality of transportation



Summary of the Invention [0003] An object of the present invention is
to provide a systemin which charging of 25transportation vehicles
can be perforned efficiently. [0004] The present invention relates to
a systemfor allowing a plurality of transportation vehicles to
travel along a predeterm ned travel route under control of a ground
controller. Each of the traveling vehicles is configured to travel
usi ng an energy storage nenber as a power supply. A
chargi ng area having chargi ng equi pnent for chargi ng the energy
storage Snmenber of the transportation vehicle is provided in the

travel route. The transportati on vehicle has communication
means for reporting a position and remai ning capacity of the energy
storage nenber to the ground controller. -2- The ground controller

has a charge contg@hesWidbe bhs SRl khddRGvdlrdule ARBPQEA F DM RbitloRer.
havi ng remai ni ng capacity of a threshold value or less to travel to

the charging 10 Bedalfpraelngrghiviey it aimerd iievedpgpagensrantirse nefgerss 2
vehi cl e placement Bkl unit for controlling transportation
vehicles in the charging area to travel to positions outside the
charging area. [0005}A thamgieparea having chsraitgesmuipian BhePRETE the BT e T8 a
charging metghod fQhpdof hARSERRLRE L ARPHYAIAN hofwalb@Wi ng @
plurality of transportation vehicles to travel along a predeterm ned
The transportation vehicle has communication means for reporting a position and
remaining capacity of the energy storage member to the ground contreller.
The ground controller has a charge control unit for controlling & transportation
vehicle having remaining capacity of a threshold value or Iess to travel to the charging
10 areq for charging the energy storage member, and a vehicle placemant contred unit for
contralling transportation vehicles in the charging ares to travel to positions outside the
charging area.
[6005]
Further, the present invention relates to & charging method for & fransportation
15 system for allowing a plurelity of transportation vehicles to travel along a predetermined
travel route under control of a ground controller. Each of the transportation vehicles is
confipured to travel using an energy storege member as & power supply.
A charging area having charging equipment for charging the encrpy storage
member of the transportation vehicle is provided in the travel rovte.
20 ‘ The method includes the steps of:
reporfing & position and remaining ¢apacity of the energy storage member to the
ground controller by the transportation vehicle;
controlling a transportation vehicle having remaining capacity of a threshold
value or less to travel to the charging ares for charging the energy storage member by the
25 ground controller; and

controlling transportation vehicles in the vharging area 1o lravel to positions

outside the charging area by the ground controller.



travel route under control of a ground controller. Each of the
transportation vehicles is configured to travel using an energy

st orage nenber as a power supply. A chargi ng area havi ng
char gi ng equi pnent for charging the energy storage nenber of the
transportation vehicle is provided in the travel route. 20The net hod

i ncl udes the steps of reporting a position and renaining
capacity of the energy storage nenber to the ground controller by the
transportation vehicle; controlling a transportation

vehi cl e having remaining capacity of a threshold value or less to
travel to the charging area for charging4he energy storage nenber by
t he 25ground COE}F§||GF, and controlling transportation
vehicles in thel’8 rging area to travel to positions outside the

charging area by therdgk@iNele §aMink Qlek 8% circutaBon h@ORBIowing the REBEREAD! VY,
the charging area is a circulation route for allow ng the

transportation V&ieglogsve gongrkasipulationrmytes 4aé te Fhargineanyigsent i progdeddmd
the charging il BHRN dedroP WRVAISHA L dilR LRALIAOmERRLA! al | ol ng

chargi ng of the energy storage er o nsportation vehicle
at a pluraldty wispoogiot vaivk ar mpltrhldy ofi@sitens O thy ddagind ver. Mdbvabice

pl acenent cont rq%) unit cgntrol s the transportaftion vc%hi cles in the
charging area fPSRPE! (9EASPOFTENT BRIPHTER YHLRAS P RaBing f1 brage
menber char ged tdaspangioR edhRBthadud dkherdsQrdrdgd Wethbor Ghafked@Iighckd etttk & de
the charging area. The transportation vehicle having an energy
storage nenber ENHIQERPSIHON Rtsylr By cherringgreaatirdfapsresationehinle faing 2feans a

10 transport at i Qeey 8bthdelnRmb@\thadgha i Dfeated fRIatalt) hem@BRMInYnsQr  havi ng
remai ni ng capacity of a predeterm ned value or nore. Mre preferably,

the chargi Wy ederpasation yohicledening ghrempiningrapecity @ hedngréngining chmzeit)i af g
line and a po r r gi equi t. .Chargi.ng of the
energy stor ag\gegne er'le?gih%eorr%"g%heﬂt}%vﬁ%f{%h? ﬂng dfafngg" S %?T%Eilg%i?fgflae icl e
is traveling alcomegttliericity feedibgdine ami srppwtraupplIGOORrging cquipmicit. Theging

present inventiqn, when the rengjni capacity of the energy storage
nmenber becones °§9’f RIBIRBPE° TerhTe™ BTTPC’%E'?& &ﬁ&gﬁ'ﬁ?&a‘% "bhéﬁ??‘gf\;ﬁ‘élﬂ’gi n
the chargi ng arfagmebictulalish Mehi cle is allocated to travel to the

outside of the charging area in accordance with a transportation
instructi ¥ or #%9& i ke. The charging equipment is locally provided

In the present invention, when the remaining capacity of the energy storage
member becomes a threshold value or less, charging is performed in the charging area,
and the vehicle is allocated to travel to the outside of the charging area in accordance
with a transportation instruction or the like. The charging equipment is locally provided

20 in the charging area. The charging area is used as a charging space and a waiting space
for the transportation vehicles. Tn this manner, the remaining capacity and waiting of the
n'ansponéticn vehicle can be controlled in an integrated manner. In the invention, the
state of the transportation vehicle changes cyclically from {i) to (iii) as follows,

() Charging is performed sufficiently, and the remaining capacity is high. Therefore, the

25 transportation vehicle can transport articles.

(ii) The remaining capacity becomes low, and charging is performed in the charging area.

(iit) After charping, the transportation vehicle travels 1o, e.g., a stant position of



20in the charging area. The charging area is used as a chargi ng space
and a waiting space for the transportation vehicles. In this manner,
the remai ning capacity and waiting of the transportation vehicle can
be controlled in an integrated manner. In the invention, the state of
the transportati on vehicle changes cyclically from (i) to (iii) as
follows. (1) Charging is perfornmed sufficiently, and the remaining
capacity is high. Therefore, the 25transportation vehicle can
transport articles. (ii) The remaining capacity becones |ow, and
charging is perforned in the charging area. (iii) After charging, the
transportation vehicle travels to, e.g., a.gtart position of -4-

transportation. [ir tPis S ification, . riptl 'Qg.i .
transportation ve Pe e‘?y§§%#f#§ﬁ§F%%E?%%ﬁﬁﬁ%ﬁ%%g%?g%g%£%%e c'ggbﬁ%g
met hod. [0008] system ishiiebir appliosblickdibe cradiganansd r ol unit provides a

smal|l value as the thre.shold value for a transportation vehicle at a
posi tion renote ¥?¥h t he charging area and provides a large val ue as

the threshol d val ue %&?e:&l%%@ﬁﬂ@é&ﬁ%ﬁﬂ&\ﬂ?&ﬂd@iﬁsﬁr VAluB QSink HPGnsh Pce
to the charging area. In t'his manner, no Shortage of electricity

occurs in thle babtetrapspoamibmishicleat 4 paition ramopcioun the chreging tres wd gravidapa

travel i ng vehi Cl}%gﬁ‘g’j aétasge%%%grog‘;véug\gr% ee.do ye tg. h rt.age of,

Lo & tion close to the
electricity. 10[ Y, g energy storage nmenber is

a secondary bat tgpink @feAEHh thiy na MR 86 shdiggdbticlechithy Soclré inAé batddfy 48 nbon
series, the transportation vehicle is an overhead traveling vehicle,
and confi gured tiefdpBt eccw] e HETPorg Rperavefing aetipler tha traysh af lov grsed fugig e
an amount of chagged. gtestidgity and an anmount of di scharged
electricity and remal ni ng 15capacity of a secondary battery of each
unit cell d@&ch de¢d®lunit to the ground controller. The ground
controller is configyred,to . detect an overhead trayveling vehicle’

havi ng a secondary bg‘f”g’ﬁb *#ﬁ&?’%%ﬁ?f?@é?%ﬁ?éﬁﬁﬁ%ﬁb%?wif rmggl[’y
preferable to r QpRichina@ARSARHES Wlts all6riddVhé r&Sidriatin JehileGeln ovbbkdd 1 N
addition to electronotive force and internal resistance. The

remai ni ng capacit@stingashitin apdemrSswekiorensriclrrpatiap Segeapd sierpdh sigidiger an

secondary cell, aflount of charged electricity and an amount of discharged electricity and remaining

15 capacity of 2 secondary battery of each unit cell ar each cell unit o the ground controller,
The ground controller is configured to detect an overhead traveling vehicle having a
secondary battery that requires maintenance. Tt is preferable to report temperature of the
unit cell or the cell unit in addition to electromotive force and internal resistance. The
remaining capacitor herein means the remaining capacity of the entire secondary cell, or

20 the remaining capacity of esch unit cell or each cell unit. When the overhead traveling
vehicle reports electromotive foree and internal resistance for each of the unit cells during
charging or discharging of the battery, abnormal unit cells or cell units can be detected, if
any. Further, by reporting the amount of changes in the remaining capacity of the
secondary battery, unit cell, or cell unit relative to the amount of charged electricity or the

25 amount of discharged electricity, it becomes possiblie to detect whether the secondary
battery has been degraded or not and detect the degree of degradation. Therefore, the

ovethead travellng vehicie having the secondary battery that requires mainlenance can be



20t he renmi ni ng capacity of each unit cell or each cell unit Wen the
overhead traveling vehicle reports electronotive force and internal
resi stance for each of the unit cells during charging or discharging
of the battery, abnormal unit cells or cell units can be detected, if
any. Further, by reporting the anount of changes in the renaining
capacity of the secondary battery, unit cell, or cell unit relative
to the anobunt of charged electricity or 25 anount of di scharged
electricity, it beconmes possible to detect whether the secondary
battery has been degraded or not and detect the degree of
degradation. Therefore, the overhead traveling vehicle having the
secondary battery that requires maintenance-can be -5- detected
reliably. [0010]dm&m$rea;9ferably, t he chargi ng equi pment includes a
non-contact electricity feeding line and a power supply for the
non-cont act el eciati@ity feeding line, particular, a non-contact

S5electricity feeding.line.havi Jarge electrijcity feeding.capahilit
for allow ng rapid cﬁéﬁfﬁ%%&ﬁggﬁ%ﬁa'ﬂfne@db%‘f‘{?sT‘Ef%‘/'“‘f”i’fé“ FES‘%U%%’%T“B’(% lind
el ectricity feedida@ poivB@uomt @6 sorddntablR1c6RaFeIthedhE ParBRar SOFTR-Bftact

strai ght segments in the travel route outside the charging area. The
over head travel i figptirélfestlias ling havipg laga cleeitisity feading gerabiliey fyallonidg rapid

battery in the cf ' Qahﬂi i1 Ve Of .
secondary batter%Q%%@Eﬁ%g#ﬁ%%§ﬁ§$g£9%Tﬁg or gss, gﬁ%&%%ggggﬁgﬁgmﬂm
secondary bat t er shaigingtaive ast svai: ghdraighigapmdntsiuihs trake] dolae oGikide fje Sigroiipaies.
when t he renainLﬁ%tc%gagit Jof %he,secgndar battery i$ the threshold
val ue or nore. |HSRE ELLR iefe dhiog téfl?‘f'{)gei"? spepdasy e ihPdugh
the non-contact @hk@ekhicsivhoh theRRkABE kiphGey o@&a@&bmrycy‘m&ﬁﬁtﬁﬁm&sm Vgl

be performed without requiring the overhead traveling vehicle to
stop. That 105, tdrdesyped dhergeithe sepordairigttene inithd seraighbtrsegmenpoutsidsithercharping args

any position 15i Q@gg% j h ttery. :
Further, chargi n‘gheiclgﬁ r%e p %&cﬁégﬂ%{ %on?%gé%%ﬁgﬁg’g S’(r)%ﬁbs}% 'g%'}ét%? ore. In
chargi ng area, whetaee wer: egdtiatinedl pelorhditbipusgheRdiongodticn@&:irafi@ feeding
provi ded, for supplenmentipng charging in the charging area. Even if
the battery capatft2Bae BHESPAHHGHHEPesomghmithaybregpanashs oygrbgadiraxslias

can travel to theneBal SipNenahe e obdihdaEave DY GhilY o2 R artfillAlH: B Rfition
the battery is perforned taking a long period of tinme to the 20extent

until the tiPne vimta chardiesaats forcherking the betesini. dlusthds.cabarging cardhe @erSamyd 2lsa in
e.g., until the remgj.nin aci.ty becones 100% In_.contrast.
char ging of t he Barp ke SRR AR Ronedtrd spliRd i P brer ey ams

out si de t he charpgividgd dseapladintd chxging GthdheRisdk AR BV imhdtgtaa papatilyy
becones low up to a threshold val ue, charging of the battery is
performed in t h&°rRsr Yinngrally ko, thegaflipgvehitle cenewelip b shargies et the ng

capaci ty does nNQhuHReARE clafih iR teDattery is performed taking a long period of time o the

20 extent until the time when allocation of the vehicle becomes necessary, e.g., uniil the
remeining capacity becomes 100%. In conirast, charging of the battery is performed to
the extent that traffic jams outside the charging area can be avoided. When the remaining
capacity becomes low up to a threshold value, charging of the battery is performed in the
charging area. Even in the case where the remaining capacity does not become low up to

25 the threshold value, charging of the battery is performed outside the charging area, It
should be noted that when the remaining capacity of the overhead traveling vehicle is

high, charging of the battery of the overhead traveling vehicle may not be performed



25 the threshol d value, charging of the battery is performed outside
the charging area. It should be noted that when the renaining
capacity of the overhead traveling vehicle is high, charging of the
battery of the overhead traveling vehicle nay not be perforned
outside the charging area. [0011] Preferably, the overhead
traveling vehicle has charging neans for charging electricity in the
secondary battery using regenerative electricity fromthe travel
notor. By charging the secondary battery using regenerative
electricity fromthe notor of the overhead®traveling vehicle, the
remai ni ng capaci éusidethelch@giseaendary battery does not becore | ow soon,
and thus, the nunber of charging operations can be reduced, [0012]
Preferably, the §Pdlnd controller is configured to reduce the

threshol d val ue whenplROREURL GAGR,] ﬁg}ﬁ? ngc;ﬁ%r %{Waﬁén&&ging

instructions is high, and’I ncrease hr es
occurrence frequédngigitoin therserpaany bagtsy osing mgsheratot kloaiscity Fromahn: eyl motor.
reduci ng the threshold value for starting charging. in_the chargi n?

' i gh,

h .
area when octur rEHTEeESs BEIEPYRE PRI LSS TE R P fom D
and increasing thentdmnesdiag ?é,m@mmﬁngt:%mywme DRSARAILA YackeRy doBEnot

chargi ng area when occurrence frequency of transportation

i nstructions is Heowe Id®edenragd figs. tamubleer of chpaine dpepatiprrean ke redweedper i od
in which a lar gg &g?‘oer of transportation instructions are present.
Brief Descripti R t he Draw ngs [0013] 20[ Ha 1] FIG1 is a
plan view showi ng a bapauly, 8 peihdQ¥@iol@atkohfigarea kd Bahcy BB kisdshol S YehileQen

according to an enbodi nent. _

10 occurrence frequency of transporiation instructions is high, and increase the threshold
value when occurrence frequency of transportation instructions is low, By reducing the
threshold value for stariing charging in the charging area when oceurrence frequency of
transportation mnstructions is high, and inﬁreasigg the threshold velue for stasting charging
in the charging area when occurrence frequency of transportation instructions is lew,

15 charging can be prepared prior to the period in which a large aumber of transportation

instructions are present.

Brief Description of the Drawings
[0013]
20 [FI1G. 1]
FIG. 1 is a plan view showing a layout of an overhead traveling vehicle system
according to en embodiment.
[F1G. 2]
FIG. 2 is & block disgram showing an overhead traveling vehicle in the
25 embodiment.
[F1G. 3}

FIG. 3 is a block diagram showiog a ground controller in the embodiment,



[FIG?] FIO.2 is a block diagram showi ng an overhead traveling

vehicl e the 25enbodinent. [FIG 3] FIG 3 is a block diagram how ng a
ground controller in the enbodinment, [FIG 4] FIG 4 is a block
di agram showi ng control of a secondary battery in the enbodi nent.
[FIG 5] 5FIG 5 is a graph showing a charging rule in the

enbodi nent. [FIG 6] FIG 6 is a diagramshow ng an al gorithm
for controlling battery life in the enbodinent. [FIG '7] 10FIG 7 is
a plan view showi ng a | ayout of an overhead traveling vehicle system

in a nodified enbodi nent.

7-
[FIG. 4]
FIG. 4 is a block diagram showing control of a secandary battery in the
embodiment.
[FIG. 5]
5 FIG. 5 is a graph showing a charging rule in the embodiment.
(FIG. 6]
FI1G. 6 i5 a diagram showing an algorithm for controlling battery life in the
embodiment,
[FIG. 7]
10 FIG. 7 is 2 plan view showing a Jayout of an overhead traveling vehicle system in
a modified embodiment.
[c014]

Hereinafter, an embodiment in the most preferred form for carrying cut the
present invention will be described. The scope of the invention shall be determined
15 according to understanding of a person skilled in the art based on the deécription of the
claims in consideration of the description of the specification and techniques known in

this fechnigal field.

Most preferred embodiment
20 [0015]

FIGS. 1 to 6 show an overhead traveling vehicle system 2 according to the
embodiment, Additionally, the present invention is applicable to a system of rail vehicles
that travel on the ground, or a system of nen-rail automated transporiation vehicles. In
the drawings, reference numerals 4 denote intra-bay routes, reference numerals & denote

25 charging bay rontes, and a reference numeral 10 denotes a maintenance bay route,
Reference numerals 12 denote shortouts provided in the routes 4, 6. The intra-bay routes

8 are connected by inter-bay routes 4. The overhead traveling vehicles 16 can travel



[ 0014] Herei nafter, an enbodinent in the nost preferred form
for carrying out the present invention will be described. The scope
of the invention shall be determ ned 15accordi ng to understandi ng of
a person skilled in the art based on the description of the clains in
consideration of the description of the specification and techni ques
known in this technical field. Mdst preferred enbodi nent 20[ 0015]
FIGS. 1 to 6 show an overhead traveling vehicle system 2 according to
t he enbodi nent. Additionally, the present invention is applicable to
a systemof rail vehicles that travel on the ground, or a system of
non-rail autonmated transportation vehicles.-8n the draw ngs,

reference numer afgwéadaneie rédi'ésrtﬁ%a By THQLUEBRg bhPioBIe vAuERals 8
denot e 25chargi ng bay routes, a reference nuneral 10 denotes a

mai nt enance bay m@meemcﬂé%ep@nd@ ﬁuﬁm gich of the fherdiae ragkeot: thedatep-bay route 6, or

ided in th 4, 6. Th b t ted b
i or-bay 1 out es e BYRISLATo0 YR IgT VRN 50 eI AN F Byponei

between all of th&uiGeiaRing 1ihe 148 allRBn ABKIGhAGInD A adh@Pihe réhitdd®)s RBvided in
used as the mai ntenance bay route 10, Further, each of the inter-ba

route 4, thé intpaellshyith haretes orghe T0Hs 6} Tkerw diyresey Jeoihe whied, 9at the
dedicated for char | N9 8 d S ELE non
feeding line 14 ?"5'%“ TTno ra‘%?1¥ fg‘%arggénj‘ﬁg““@écﬁ’%‘g’f‘ﬁé rog'%eeas%‘il S

provi ded in 5parmkhed rolet fedicBRd F9Ghegide Od releti6n dhdtrdspoliagon inuiueridhs are
di verges fromthe route 4, 6 at the entrance, and nerges with the

route 4, 6 at t heotakuucted psp ifitharopgs 519780 ssuRigkbYFheRehyaq trvplifgovehicles 16
routes dedi cat edef Qloaf BRI BNl if GHIAGH oQRovidt iy B BEALLAA Ay route &

instructions are not tructe even | routes 8, 9 are ‘occupied
by the overteead mﬁamedeﬂawwehwcsi @s thi Golfoetngalcbaviptor) & s Belmak! that the chdrging
is sufficient to provide onl one of the charging bay route 8 10and
the dedicated rotf¥&o8e S ispravifeds of | owi ng description, it is assuned
that the chargi nggg

The charging bay route B is a cireulation route used for charging secondary

batteries of the overhead tr&veﬁng vehicles 16 and used as a space for waiting before

15 allocation of vehicles. Except curve segments, diverging points, and merging points
where reception of electricity is difficult, the non-contact electricity fegding line 14 that
can be used for yapid charging is provided in the travel route for allowing a plurality of
pverhead traveling vehicles 16 fo receive electricity at the same time. It should be noted
that the non-comtact slectricity feeding line 14 may be provided also in the curve segment

20 or the like. The maintenance bay route 10 is a route for performing maintenance
operation of the overhead traveling vehicles 16, The non-contact electricity feeding line
14 that can be used for rapid charging is provided in part of the maintenance bay route 10
for allowing charging during a period in which the overhiead traveling vehicle 16 waits
for maintenance or during test traveling after the maintenance. No non-contact electricity

25 feeding lines 14 are provided at lifters for elevating and lowering the overhead traveling
vehicles 16, in areas for workers to perform maintensnce operation for the overhead

traveling vehicles 16, in curve segments, and at diverging points and merging points.



bay route 8 is provided. [0016] The charging bay route 8 is a
circulation route used for chargi ng secondary batteries of the
overhead traveling vehicles 16 and used as a space for waiting before
15al | ocation of vehicles. Except curve segnents, diverging points,
and nerging points where reception of electricity is difficult, the
non-contact electricity feeding line 14 that can be used for rapid
charging is provided in the travel route for allowng a plurality of
overhead traveling vehicles 16 to receive electricity at the sane
time. It should be noted that the non-contact electricity feeding
line 14 may be provided also in the curve segment 20or the |ike. The
mai nt enance bay THRuUbfcdddact Seciidit) WeBing Blies 12 e QFIWIRY in FRhiRhSBAIA® of the
operation of the overhead traveling vehicles 16. The non-cont act

el ectricity feedpwes+iciradiitiop rrethe waies bd 0 faaepidly phapsing the wprndeyy heftoies of
provided in part,of the, nainten ) for. al 1

chargi ng during %F?ﬁﬁ%ﬁ? “Fﬁ“ﬁ%?%ﬁgfﬁg%%vé}ﬁ%§%}$$%@%Wﬁﬁgqggﬁg%P%h?%
wai ts for nmaint enaasie Peferbly] REiuhasd setdndare bitigeahdycte ukdias tRisetbedannce.
No non-contact electricity 25feeding lines 14 are provided at lifters
for elevatifg a8 ¥%ering the overhead traveling vehicles 16, in
areas for morkeqﬁﬂﬁq perform mai nt enance operation for the overhead
traveling vehicles 16, in curve segnents, and at diverging points and
mer gi ng poi nts. TheAnchreo@m:metal 28 deodtes aqirdund cemailearg The gresndkdntailler 20
provi ded in strai%ht,se nments of .t he routes,é,G in agdition to the
routes 8, 10 for*FRBPGH PGP eetHE e SHErY CodAEr RS FeFpEiion
over head travel ijgh,48hi GliesovlBeadtARAR) LOidesTBY ABSOREH b siRAd uRferding
secondary batteries. Preferably, lithiumion secondary batteries nmay
be used as 1Phe sentmiidedOypréiyies insinicions réQQHrg]traveling to the maihigpemebaymomet Gl
20 denotes a graund controller. Th roynd.contr.oller 20,co ni.cat es
wth the over hedinEradan febkirari e o g o frod soy s SRISRET
instructions to velgleOy@eiBinck 4 5.aF@Ied) Phivehit SdeAfadiGaveli@dickitio Balrkvgls afodg
exanpl e, the ground 10controller 20 provides instructions regardin
traveling to t hdharaites & ﬁﬁ.&r@mgﬁrymrtmog-cgggct electricity feeding line 14 is performed.

Further, at the time of deceleration, the secondary baltery is charged using regenerative

15 eleetricity from motors such as travel motors or elevation motors for transfer of articles,
‘When the remaining capacity of the secondary battery is decreased to a predetermined
threshold value or less, in accordance with an instruction from the controlicr 20, the
overhead traveling vehicle 16 travels to the charging bay route 8, and charging of the
secondary battery is performed. Then, if a failure ccenrs in the secondary battery, or any

20 other frouble occurs, and at the time of performing a periodical diagnosis, in accordance
with an instruction from the controller 20, the overhead fraveling vehicle 16 wravels fo the
maintenance bay route 10, and maintenance operation for the overhead traveling vehicle
15 is performed.

[0018]

25 FIG. 2 shows structure of the overhead traveling vehicie 16. An on board

controller 22 communicates with the ground controller 20 using a communication device

(not shown), and implements overall control of the overhead traveling vehicle 16, The



charging in the straight segnments other than the chargi ng bay route
8, and allocation of vehicles to the routes 4, 6. Further, while the
overhead traveling vehicle 16 travels along the nutes 4, 6, charging
fromthe non-contact electricity feeding line 14 is performned.

Rat her, at the time of deceleration, the secondary battery is charged
using regenerative 15electricity fromnotors such as travel notors or
el evation notors for transfer of articles, Wen the remaining
capacity of the secondary battery is decreased to a predeterm ned

t hreshol d value or less, in accordance with an instruction fromthe
controller 20, the overhead traveling vehicle 16 travels to the
charging bay route 8, and charging of the égtondary battery is

per forned. Then, oveéhead fraelingrighide ttitraveis plohfte gecbnd aroyidbbinte pyerbead sparsy

20 ot her trouble Qccurs,, an t.the tine of petrforning a i odi cal

i agnost s, 1 actURHARE £ Seirs ety TRier ooy g ek SR or i vagesd
the overhead tr aygllifpOveiolail6 begnsfebs dtichd @ & Hod 1bAAGORRLINRL) A0ORsAYe like
route 10, and mai nt enance operation for the overhead travelin

erhéad t g
vehicle 16 is pefePoiaee: o Jolgpabmprasnt of atrigyationdriveynif{got ghovmh gotation of
overhead trayel i pg eltlé&%imf!n%e%gn atfolle S RBAL e?&%o'ﬁgfklgée\%gcncfpmll&at es
with the ground controller using a co nication device (no
shown), and i npl demnissdrie etia kid perihg ak cing bichoake ploeidel dorthy/dviatigh frame,
vehicle 16, The _-10- _ overhead traveling vehicle 16 travels al ong

the travel rail PiSUFaReraricay obbe et at2iiausgd fofharge e sprndanybpiern2s.
having a travel ARLQLmM thI@é?:ndeaJﬂﬂn{.te?Y b¥ RANIRIM 188 sdeodfinyFhand Canygtibgad

traveling vehicle 16 transfers articles to or fromload ports,
buffers, stocker#egcotdhg bltde2¥insnicleh bysindgen battgry, or By likat Greadingrippesiamd
of an elevatjon driye unit, (not sho [o ion of, 5the el.evation
Grive unt ihout o U8 o bR RN i o 1 S Lt 2 S SF Pl g
the el evation drii@viseibt raRNshit@AQRd g R G0 sROdREn BIbCHSerRF 2/ hebed
on the elevation frame, Regenerative electricity of the transfer unit
26 is used to ch@pgEsdtreriewed g ewereiscipcipigity. Phposiing R 34 deiests 2
secondary batt er%%& éﬁhﬂa&&&@'tﬁmﬁg%ﬁ?& %Xhat}gﬂ.ftés%rté/ 10. The travel unit 24

Al ternatively, t secondary battery 28 I1s a nick hydr ogen battery
or the |ike. Chamngihegraisderpst 2himplachetiOfard nortioband omasto ndrarot bagddeatppsitint y
f eedi ng Iir%% 14 ézgrough a charger 32 and an inverter 36. Likew se,
the travel “tnit and the transfer unit 26 are driven by the
inverter 36, andegfprging is perfornmed using regenerative
electricity. A position sensor 34 detects a position of the overhead
travel i ng vehicl e 16Adkdmycantrel unyG¢ eantls p gtae@f thi prsondapnhettery28. tThe4 and

the transfer unit mﬁ%&%%%rle:%% rﬂe:[a t}ngt%é@?ésinglg %l{} %; thggegm;[dlt’n%%ti% 269 Pc;[nl;xt?cl by

based on positi on
cormecting cell units in series. Bach of the cell units is formed by connecting a plurality

20 of unit cells in series. For example, electromotive force, internal resistance, and
temperatures are measured for each of the unir cells or each of the cell units. The internal
resistance can be measured based on the chanpe in each voltage when the load is wrned
on or turmed off, or charging is tumed on or tumed off. Further, the total voltage of'the
unit celis or the cell units connected in series is regarded as the output voltage of the

25 secondary battery 28, The battery control unit 30 monitors the output véitage of the
entire secondary baitery 28 or the output voltage of each cell unit, in addition to the states

(electromotive force, internal resistance, teroperature). Further, at the ime of charging



[ 0019] A battery control unit 30 controls a state of e
secondary battery 28. The secondary battery 28 is a unit cell (single
cell) or the secondary battery 28 is fornmed by connecting cell units
in series. Each of the cell units is forned by connecting a plurality
200f unit cells in series. For exanple, electronotive force, interna
resi stance, and tenperature are neasured for each of the unit cells
or each of the cell units. The internal resistance can be neasured
based on the change in each voltage when the load is turned on or
turned of or charging is turned on or turnedg.off. Further, the total

voltage of the unit.cells or the cell units co ct.ed.in.series i.s,
{ogarded_as tne B 8 Bt Fegient Hfiy bR EaRA AR T H et S b R ey
battery control ugidegRfedankbAEtSraidaelcalitfl Ylrroh®hidaBEin@Eralel Qal@bfidisBharging
secondary battery 28 or the output voltage of each cell unit, in ]
addition to the gesncebeutrettar siaebtThew tivghenges ip fiestatrg lof sask pryt ogH epcell unit

t t . Furth he, ti f ' lectrici '
socondary bait or el BeklllE Bhes ST e Bl GHN bik bbby

battery, the& i NtR@eIes by datife®fs Rade@ 1 eRireBittehC 8 added 45 @bltegaBthd it of
integrated value of discharging electrical current are stored. Then,
the changes in t4v usitgThederpgeraise may he magagrd as gptz @Bpach it qell g5 < aimiatas gy

with the integrafed v %9&m§£ﬁh§%8&§gamgﬂfb£ ut voltage of the

secondary 5battery nay be managed as voltage of the entire battery,
or added as vol tfag®]in the unit of cell unit. The tenperature may be
managed as data of each unit cell or cell unit, or _ nay be nanaged as

data of the entire s R BRTISPS§S BrER BiFQpbleaseystip erecrndary ﬁ?_@’sz,s’%ﬁ pble 15
troubl e ocqyr s ot Ln@gg%ﬁﬁgmﬂmwﬁ%xa@@m bhdludeli BYDLRbIR &%}g{funit cells

caused by a pro entire battery,” but caused by a problemin
any of unit cel |® calurmitel Thaumittcgll orfthecedl phit havlg sudra itdubledeihperied i the

havi ng such a troyble is inspected in the maintenance bay route 10, .
and T opl acernt BEHEHASS ek B O Bdhrgrient S P ‘PTG dor [ apote. it
identified whichg {4Biiles Shlcn Qhie Ldheor @RIcki &M by i@ AMbiR@SanbR INLRNANCS halilg a
the unit cell having a problem sone signs can be found. For exanple,

el ectronoti ve f arodenpeennigasicombe fo8idnFor examplecddcromotive fpree horomesdesad,
tenperatur qSi S ii;ti;ltcr args?sg#nceogs 1ncoxa£sae%,l tte:\(lpgrasturl:e?sdiggrgagéd, -tl)-lh ceapacity is reduced. The
remaining capacity of the secondary battery 28 (ratio between the actual capacity and the
capacity when the secondary battery is charged to the maximum level) can be presumed
from the output voltage or electromotive force, internal registance, temperature, and the
integrated value of the charged current and the integrated valuc of the discharged current
20 in the past. The capacity {(maximum capacity) when the secondary battery is charged to
the maximum level can be presumed from information as to how the remaining capacity
has been changed relative to the integrated value of the charging electrical cusrent or the
integrated value of the discharging electrical current. That is, when the maximum
capacity becomes low, the change in the remaining capacity relative to the charged
25 electricity or the discharged electricity becomes large, and thus, the remaining capacity
can be determined from the change in the electromotive force, the change in the internal

resistance or the like. Instead of integrating the charging electrical current or the



remai ni ng capacity of the secondary battery 28 (ratio between the
actual capacity and the capacity when the secondary battery is
charged to the maxi mnum | evel) can be presuned fromthe output voltage
or electronotive force, internal resistance, tenperature, and the

i ntegrated value of the charged current and the integrated val ue of
the di scharged current 20in the past. The capacity (maxi mnum capacity)
when the secondary battery is charged to the nmaxi mum | evel can be
presuned frominformation as to how the renai ni ng capacity has been
changed relative to the integrated val ue ofyghe charging el ectrical
current or the integrate al.ue of the dischargin | ectrical .
current . That 1 s SspRrERP s el e aane G R T B R TR ek shgeos
in the remaini Ng aR@abhikig kRlpadidted hsihgletricd a:0atat 32oBlagQbvel.Ci Ly OF
the discharged electricity becones |arge, and thus, the remaining
capacity can be de¥&lnm ned fromthe change in the el ectronotive

capaci ty can be R m ne | . |
|t oghati ng. L ho-char o g? SPRRFHR SRART by df Mpfforial BARA

el ectrical cBrrerbgict it OhA6@Gied GadsporRiidikiaiodse dheerhSa tRPling tehicha s
chargi ng and di schar gi ngq, are performed using electrical current at_a
constant |evel . [DEFPpseiy musppriationeiustty Frm ¢ hest gptrelice(ogh Gpvig: and executions

control L er 20. - B IR ARk DAL NEhk QARSI B coldrefriog copacty of

al l ocates transportatioh Instructions to the over travel |

vehi cl es 16 Liz riespondey be@edy 2808 pachiofithe overieedju@sling vieicien 6. Wigh the
controller (not shown), and executiqns of the trapspaortatiaon. .
instructions. A CHSHTRE @eREY Ui iFndary LRSI 61 &PrPAEIRERARAH hlaelue§1 Bt

the secondagy DatLeik RitedUnfd ol & prbdifes Y RENRASH ;me&mggx&hmeﬂam

16, When the remai ning capacity of the secondary battery 28 is a
predet er mi ned t hiéghoive twib cerdiie tey rol® § foswhpreing thectrandpey wery 281 Wher the

42 provides an instruyction to, 1t he oyerhead traveljng vehicle 1

Cravel o't he chaFBTE BEy Senapy bna S A e it Brroted e Ear
28. WWen _the re”@ésﬂkﬂ&%&@a%ﬁ&&ﬁni@iﬁ hiRicS SRtk heRAdoh Bk YbattBry 128 fr8m the
predeterm ne threshold value P2 or less, the charge control unit .42

i nstructs char gi nep-eshtagteiecsiciboRetinglinpaid nspyded & fuaighsegrppatspbthe comrs 4ct

e oo e LrE S SRR SE0 Bh  EOATERSS ) o B

e, g., about 20 t Qadd¥his 3R] abdue3d B66%N Thekhreshold value P2 is larger than the threshold
value P1. Preferably, the threshold value PI gets larger in a direction away from the
charging bay route 8, and the threshold value P2 gets smaller in & direction toward the
charging bay route 8. Charging may be performed all the time if the threshold value P2 is

20 100%, and there is any non-contact eleciricity feeding line 14 facing the routes 4 and 6.

[0022]

A vehicle placement control unit 44 allocates the overhesd traveling vehicles 16
from the charging bay route B to travel to the routes 4, 6, for assigning instructions to the
overhead traveling vehicles 16. For exampie, by adopting a first-in firstwout method for

25 the overhead traveling vehicles 16 that enter the charging bay route 8, allocation of the
overhead traveling vehicles 16 can be performed preferentially from the overhead

traveling vehicle 16 charged to the greatest extent among the overhead traveling vehicles



value P2 is, e.g., about 30 to 60% The threshold value P2 is |arger
than the threshold value PI. Preferably, the threshold value P/ gets
|l arger in a direction away fromthe charging bay route 8, and the
threshold value P2 gets smaller in a direction toward the charging
bay route 8. Charging nmay be performed all the tine if the threshold
value P2 is 20100% and there is any non-contact electricity feeding
line 14 facing the routes 4 and 6. [0022] A vehi cl e pl acenent
control unit 44 allocates the overhead traveling vehicles 16 fromthe
charging bay route 8 to travel to the routes 4, 6, for assigning
instructions to the overhead traveling vehisgl es 16. For exanple, by
|43

adopting a fast-ip. first-out nethqd for, 25t he overhead travel ing .
Vehicl og 16 ¢ hat "G Sl buipys fopy Hieph e <Brethe eg foute G Sspohya
overhead travel i Agtese Biooh @SFIE0 1,6 bvBRedd abelingRlicRE €f RAVRB kiedbhalnihg OM
the overhead traveling vehicle 16 charged to the greatest extent
anong t he over he&Fe¢iygbepredreviopd valusor morpds sclpged fr allgeating the yehinle wampvel
route 8. By design : [ . -Cll: I; e
s shoun 1 Fi G i el pEARR0 RPN e gy LB Ol
remai ni ng capaci 8y 106%ahpovedetdorantling dehicdd L6chading the regnaininpajeeict & dess tiin
allocating the vehicle to travel to a designated position. Though the
target remaini ng?@a{)‘a@’l Beylipqat ﬁ’é“eﬁ‘?‘?%i%ﬂm%éf? PPYEISRePhECoptol ypih g ‘%f'ﬁ%ls
over head travel i igphedtagph® rGndhicBstad: BBt Riclib N nes 2P AR iphXiadr, hess

t han 100% may be arlocated as necessary. A charging power supply
control unit 46 ¢wBmEing@Pyenshrpbrenee! vail ppinplefrants edutsolsugitbay pieddtity is supplied

electricity feedj |4 ! ' N rai ower. .
suppl v control - ueype i ilaidua P Al Alveids ek DRUHL G BB o,
suppl i ed omdy t ofeedig Innverdeaddct iratietourgs,sehi cl es 16 travel i ng al ong
the non-contact glectricity 10feeding lines 14 provided in the routes
4, 6. [0023] [0623 battery life control unit 48 controls the life
of the secondary bat ta8fafery ERRoRA hifil 26 SRR 1t B the 3Lba0ry bhiROMEE head
traveling vehicle 16 determ nes el ectronotive force, interna
resi stance, and tagerpeentrolund 36 bl daeterhghd wravelingvphicle B deterpinesedeshiorndtive he
cell 1Sunits, ang daherlineRldaGhlh PSR PELUSERL HSah TR AN
capacity and the arount o

15 units, and determines the relationship between the remaining capacity and the amount of

charged electricity and the amount of discharged electricity. These items of data are
inputted into the battery life control unit 48 through the on board controller 22 or the like
to identify which unit cell or cell unit requires maintenance. Further, for example, based
on: the chenge in the maximum capacity of the entire secondary batiery, the remaining
20 battery life is detected, Only one of the amount of charged electricity and the amount of
discharged electricity may be controlled instead of controlling both of the amount of
charged electricity and the amount of discharged electricity. In this manner, necessity of
maintenance is determined for each of the unit cells or for each of the cell units of the
secondary battery, or for the entire secondary battery. Based on these items of data, the
25 battery life control unit 48 instructs the overhead traveling vehicle having the secondary
battery that requires maintenance to travel to the maintenance bay route 10, The ground

controlier 20 is a computer. The rransportation instruction control unit 40, the charge



charged electricity and the arnount of discharged electricity. These
itens or data are inputted into the battery life control unit 48

t hrough the on board controller 22 or the like to identify which unit
cell or cell unit requires naintenance. Further, for exanple, based
on the change in the maxi num capacity of the entire secondary
battery, the remaining 20battery life is detected, Only one of the
anmount of charged electricity and the anount of discharged

el ectricity nmay be controlled instead of controlling both of the
anount of charged electricity and the anount of discharged
electricity. In this manner, necessity of mafht enance is deternined
for each of the emitrel unildRsthy Fehicle plecenigriofonrdl anit ¢4, tha phivging gbwedsapply control

d b . f h ' d bat. :
These |t oms of bt piboliiaie P RERY boraliiet seFRe b o

the overhead tramg) bdW@alkelbEL Bicho A a (OPe FELCAMRIN DA kML 518 ke,
requi res nmai ntenance to travel to the nmaintenance bay route 10, The

ground control | el28 is a conmputer. The transportation instruction
control unitsz 40, the.charge . -.14- tr unit 4 .he_vehicle..

pl acenent cé%trol unf§£5é€§?ﬁ%%%ﬂ§§%§ﬁﬂg%@%e?c?ﬁ%%?%“%ﬁ% r%FLﬁﬁ?? 46,
and the battery {iridsgorRied iahuctidhistaredbortdiy aR@ndpeRdtion @dtrddtod Gl mairad ground
hardware, or may be realized by a menory and a CPU of the conputer
and software or $qfEolisrRRe Cymygpigsitions, velolitiysadpstingtions; pretenfartapisaes @ psigned
and information Legarding execuli +Qf : J ' .

i nstructions ar e&st oreg In a t#%’nag‘g(%ﬁgaﬁ&{ol% 1%%%‘5%88?%@# %Q‘?ﬁhgadgﬁwgl%ng

t he ground cont redhices 1€ 6ke sOudrie B elpas sthtuofis 52 VRéoads bl d@Singes in electromotive
destinations, presence or absence of assigned transportation

i nstructi o, an@6tAEMEHIEIE FRPGTIE 1B AeoPiF of enssy & e agount of charged
travel ing Ve cl gsukly s hABEH of dscufRNUELRiH 1 8h Wndheaoey B RS are

of changes in electrohotive 10force, 1 nternal ftesistance,
t enper at ure, andstoretipradettay recbalifdess. | Theseiemanddast aro bart biawebielt information of

electricity and the amount of discharged electricity, and remajning
capacity or the PfRE t‘%“f;g'?ge‘ff cﬁ’” iﬁ’%ﬁgfﬂé?‘ §“ ?1%’5%1"&'\4‘? Tﬁ?‘é’?qssﬁzfm ‘é?e
items of data argopart of vehicle information of the overhead

traveling vehicles 16, and may be stored in the vehicle status file
52. [0025] 1$5FI G 4 FHosshewmwihe eecomdnr itk 28 enda fgungnef cantnallinecthe gbondary

controlling the ,secondary hattery 28 ar.qj from.the naon-contac
ol ectricity feedPiigy P nEarsioy ol Castnaa o Babt SR fed P et
by an inverter 3Ifud$e pRrfiAat g an Bwertd 36 QHiRY LORRMETEL Adferbnde denakias
a high frequency power supply for supplying electricity to the

non- cont act el eclerqies aljek isaspnry Ppverevnply fopupplyinesipetsigity fothe Poncgeatact
d b , 1Dy -
secondary batt eéﬁ’ecél%ﬁ ﬁeéddigjml?eaﬁé“ B&Qﬁ@@!ﬁ@%&@ﬁé s%c&ngighlggﬁgﬁr%gnﬂ bfhleach

electricity feedin s présent, by electric
20 segment where the non-contact clectricity feeding line 14 iz present, by electricity from

the electricity feeding line 14, the inverter 36 drives the iravel motor G0 and the motor 61
in the transfer system such as an elevation motar. Further, in any sagment, regenerative
electricity from the mofors 80, 61 or the like can be used for charging the secondary
battery 28. The battery control unit 30 controls the remaitning capacity, and the amount
25 of charged clectricity and the amount of discharged electricity or the like in the entire
secondary battery 28, and reports these items of information to the charge control unit 42

and the batiery life control unit 48. Based on the remaining capacity of ihe secondary



the electricity feeding line 14, the invents 36 drives the travel
notor 60 and the notor 61 in the transfer system such as an el evation
notor, Further, in any segnent, regenerative electricity fromthe
notors 60, 61 or the like can be used for charging the secondary
battery 28. The battery control unit 30 controls the renaining
capacity, and the anmpbunt 25of charged electricity and the anmount of
di scharged electricity or the like in the entire secondary battery
28, and mens these itens of information to the charge control unit
42 and the battery life control unit 48. Based on the renaining
capacity of the secondary -15- battery 28, the charge control unit
42 instructs charging of the secondary battsery 28 in a charging area
or charging of t - < ans L QLT i .
The bat fery 111 aantral ot o FRE Rl Lty e e i B e
oper ation in thehemangtenenvbestbayt thowtadarn batent?s dirirgwevdiend Fothay glei ng
vehicle 16 requires i nt epnance.and at ki nd. 50f nmai nt.enance .
operat ton_ shoul deie BB ePPhE P sPrsmo Buen daipotsat TPy Apntensace
over head travel ivagroving nfiich Gvedliced Giveigayaele 08)requidPRhih©fantd anli BBat kind

ground controller 20 for allowi ng an operator to performthe
mai nt enance JopercAPrigisnense enszerion gt brrsriomned Hir fheserapdan batiery of heovsthaad: s

Or St0p SUDDI Y Gl ShEGHIALIs: d i A HRRAR BE o LRS! o 450000

lines 14 provided i n straight seghents of the routes
FIG 5 shows a rabpeswér teprafogethe oninteoincs dfgrion. Wdeaginggotveramppomohiad! ngn

| oad i s one par ter indicati a.state of the entire_overhea
transportation 3@%&%%“&5‘?@%"%%‘?”% W??“T%gﬁcﬁgﬁ%‘f‘% 195 4% an
occurrence freqyeviiyd mfsrdifia Bgpent atthOBukdg sy uctions, or a prediction
val ue of the occurrence frequency. If the transportation load is
heavy, priﬂPityfqgﬁ% given to transportation rather than charging in

th h i b A j i | .
e charging bay roug §sho+.'; a ltuneofEﬁagng%%i %ﬁ@ﬂudcgagﬂnﬁmﬁg@glleead fs one

chargi ng of overhead traveling vehicles 16 as many as pos

per fornmed i n advermeerninlidbm e gitegniia pvarioad wangporthtivntvitide syaemer For
charging is pertﬁ&pﬁgtghen Hgg transportation |.oad is.Iught to
prepare for the “HEP oE PR AR & P e PP AR T BUY TEIREEY 9" 2 For
this purpose, WeBiclidieralit tEpaEdrthtcrqheaad If Gie haSMbYatdnh@d 2 Ayeshalyd
value PI for starting charging in the charging bay route %ﬁharging
area) is rétucel 4§ igragsportating ratispibn Shging e dptsine bawyte Y Eithet he

transportation taghdafon b small WhadelAb SE0RIG AL ﬂahg)cie?’is %rﬁ}%&kﬁg

charging is increased to, e.g., the upper rmt o out 40
Char gi ng i n t hepreskible i pedoraréa adwanfd in thelvholgivhioy rovg: §.In thislrennendbiging &

ca0act |2 000 e gLl o BLRSIR M BTt B e
havi ng a predet ginddpdiREbn\eEd Whe@dy. FOF tBis plrohe, wifeh e QhnsP@faBon load is heavy, the
20 thresheld value P1 for starting charging in the charging bay route (charging area) is
reduced to, e.g, the lower limit of about 20%. When the transportation load is light, the
threshold value P1 for stanting charging is increased to, e.g., the upper limit of 2bout
40%. Charging in the charging area is finished when, e.g., the remaining capacity is
100%. The vehicle placement control unit 44 can allocale the overhead traveling vehicles
25 16 with the remaining capacity having a predetermined vaiue or more, e.g., 60% or more,
80% or more or the like. Therefors, when the transportation load is heavy, even if the

charging level is relatively low, allocation of the overhead traveling vehicle 16 is



80% or nore or the like. Therefore, when the transportation load is
heavy, even if the charging level is relatively |low, allocation of
the overhead traveling vehicle 16 is -16- perfornmed, and when the
transportation load is light, charging of the overhead travelin
vehicle 16 is perforated up to 100% [0027] FIG 6 is a diagram
showi ng an algorithmfor controlling battery life. In step I,

el ectronotive force, internal resistance and tenperature or the |ike
of each unit cell are nonitored, and it is detected whether there is
any unit cell or cell unit having a failureig-In step 2, change in the
maxi num capaci ty, 0f  1he BALLERY rhipSBhiEs losdis PRRELaRfna! 1%l FEREMSra0ding
charged electricity and discharged electricity, el ectronotive force,

i nternal resistankiele 16 &pedoatedug wittthe | i ke of the battery. If a
failure occurs in a uni't cell or a cell unit, or if 10the maxi num
capacity of the g ery becones | ow as a whole, the overhead
traveling vehicl e 16¢s g:NSk : | | tRRA _
route 10 to receive Ffiac?ﬁt’ﬁ%ﬁ%@ig%eé%%ngﬁé.éﬁihé%%é%&l%ﬁﬁtﬁ%g enbg%ﬁr?g%%,l’
the fol |l ow 89 acianiragiys fate inddhd raaigsince, and temyefapurPpothé Biesofieach unit cell are
connection with charging of the secondary battery, and wajting an

al | ocation of tt@ﬂ&%%@%\wmﬁmahv&ﬁfwewﬂ%%@a% ng&m In

(2) Since chargi i:ﬁmﬁﬁ’e“ . ” JbNeraYe 2 s JodBs
t he case where \?{e&ﬁiz’c es sl{l g%qiﬁ%%%e&?%ﬁt? gg{hﬁ? 6 fg¥9téﬁg%%f%;? L%lgo of
traffic j am occuhsgedrlbctritity andotiebarghibaigiivgy, electromotive figteq intech] rasistance,
continues until sufficient anmount of electricity is c‘harcgl?d, aHd the,
battery 20capacittIPeREEsfRas ﬁed’%ﬂ?fbﬂtﬂ“ewﬁlfaﬁmm urs in 2 unit o8l or & cell unit, or if

10 the maximum sapacity of the battery becomes low as a whole, the overhead traveling

vehicle 16 s instructed to iravel to the maintenance bay route 10 to receive maintenance
operation.
[0028]

In the embodiment, the following advantages are obtained.

15 (13 Problems in connection with charging of the secondary battery, and waiting
and aflocation of the overhead traveling vehicle are solved together.

(2) Since charging is performed in the charging bay route 8, unlike the case where
vehicles stop in the routes 4, 6 for charping, no traffic jam oceurs. Further, once charging
is started, # continues until sufficient amount of electricity is charged, and the battery

20 capacity becomes high efficiently.

(3} Since non-contact electricity feeding lines 14 are also provided in straight
segments of the normal routes 4, 6, charging can be performed while the overhead
traveling vehicle 16 is traveling. Further, even if shortage of electricity in the battery
occurs, traveling of the overhead traveling vehicle 16 is gssisted for allowing the

25 overhead tmveiin,g vehicle 16 {o travel to the charging bay route. It is sufficient to
provide the non-contact electricity feeding lines 14 only in the straight segments, and

only in the segments where a large mumber of overhead traveling vehicles 16 are present.



(3) Since non-contact electricity feeding lines 14 are al so provided
in straight segnents of the nornmal routes 4, 6, charging can be
performed while the overhead traveling vehicle 16 is traveling.
Further, even if shortage of electricity in the battery occurs,
traveling of the overhead traveling vehicle 16 is assisted for

all owi ng the 25overhead traveling vehicle 16 to travel to the

charging bay route. It is sufficient to provide the non-contact
electricity feeding lines 14 only in the straight segnments, and only
in the segnents where a |arge number of oveghead traveling vehicles

16 are present -17- (4) The state of the secondary battery 28 is
moni tored for eaf® TBE stathaf thsepondamy Paitesy 2&i5 soniggred frecach of theprit cglls ofpaph of
the change in th i YRR I;”Q&] ry i .

noni tored as wel ?‘eqimr(l&t %&%ggﬁﬂg?é’m% nten‘%ﬁgﬁg’gg%e#g{g?%tﬁﬁ%éﬁﬁ%gy l_s
performed suit abhypitonaichs welli B tiin siatire riafrédnagdelop@btidnkRen Kverieed suitably, and
traveling vehicles can t avl(lel continuously wthout 5running out of
electricity in th& eB%‘FTdéF‘%?.a pEifogerhead travelpg rhicleh g draval pentinuously without

non- cont act gl ec,tiicl ERQ ] b D is used for charging the
£l echihigd b of Q&%d&? i t'hggatil;ﬂ/.

secondary battery. ternatively, a pldrality of contact type
chargers may be [e28]i ded on the ground for each charging bay route 8,

and a chargi ng coupl er _may be provided on the 10qverhead traveling
vehicle. In this caséth ﬁ'éb%%%ﬁé‘aarc?w%%w\f@ﬁw&ﬂ*@e Fsis uged foseharaing e

the charging couRlfbark SareBNNRGHAAVAR a%ﬂ%%cgﬁﬁcz b o2 ROhd}be pRfided on

secondary battery. The contact type charger is advantadeous i n'that

| ar ge el ectri calthegnoundfor ezelnchpaingdaylrau 8, erlicer dhargipg icouptro Mpabe Srovidai dolthe
non-cont act, el ectricity feeding. However, if the charger is provided,
since The oder he"é"arlhﬁdafégfli“ﬁé"’}% fri TR tug capyy ﬂéﬁ"’é'e é'awrha_wﬁ?%c i# opregavd
the inter- 15vehh&lBrethsth@MGss dohechB aCfe SAYdNBr RSOOSR I Datddy b@w
interrupted frequently. Further, if the charging coupler is provide
in the routes 4,co8uactiype cover Fradekntageone ki thy larghiletrizsl chifiers topbefuaed for
charging in the goutes 4. 6 and traffic j .0C 0030j . FI G,

7 shows an over Heat F ?“ac\f’ BPRTS™ TEh P%ﬁ'?%&%ﬁn&%n?%ﬂn%c%%ﬁé? i fhe charger is
enmbodi nent, provided, since the overhead traveling vehicles 16 are moved forward to reduce the inter-
15 vehicle distance for space saving, charging needs to be interrupted frequently. Further, if
the charging coupler is provided in the routes 4, 6, the overhead traveling vehicles 16
stop for charging in the routes 4, 6, and traffic jams may ocour,
[0030]
FIG. 7 shows an overhead traveling vehicle system 70 in a modified embodiment.
20 The overhead traveling vehicle system 70 is the same as the overhead travefing system
shown in FIGS. 1 to 6, excepts the points particularly specified, and description of the
overhead traveling vehicle 16, the ground controlier 20 or the like is omitted. Instead of
providing the dedicated charging bay route 8, a large number of charging routes 77 are
provided. Each of the charging routes 77 has both ends connected to the inter-bay route
25 45 or the intra-bay routes 6, 78 to form a Ioop. A large number of chargers 80 are
provided, and the overhead traveling vehicles 16 can circulate along the loop. The

charging route 77 may be provided inside the routes 4 and 6, and may be provided



20 The overhead traveling vehicle system 70 is the sane as the
overhead traveling systemshown in FIGS. 1 to 6, excepts the points
particul arly specified, and description of the overhead traveling
vehicle 16, the ground controller 20 or the like is omtted. Instead
of providing the dedicated charging bay route 8, a |arge nunber of
charging routes 77 are provided. Each of the charging routes 77 has
both ends connected to the inter-bay route 25 45 or the intra-bay
routes 6, 78 to forma |loop. A large nunber of chargers 80 are

provi ded, and the overhead traveling vehiclgs 16 can circul ate al ong
the | oop. The ch i r ol DI OV L.nsi de 4

and 6, and may. basapble HAHhS phd o Rt BpC LR bRl Sk Bhrtte
type chargi ng couptetifig tehich1@Y MHeslmbar ke dXehBeadest?? aiak inbgbymobie 7 is
16 The nunber of the charging routes 77 in the inn-a-bay route 78 is

| arger than the HiBshERD e nymeer ofthe ehargpsrateey iy the othet mutent #d /S, tadithediolgpe-
d 6, d the i | S . J
" the onbodi menbe PRPLE SO B P B 8% § ML ARIGEIGS, AEMALRHE fulh

al so used asst hetdatthé trbdyy toGid 78 ishay ufg 20Me Mda-bhp Rklte[h@¥ihSncPhallé ports or

like. In this manner, even in the case where no dedicated charging
routes 8 are protedbe Ingiempgres grepin hatase wheip o dadicaied ghorgingeytpohare f

o1 ower ad o ¢ ey heBRedin o e AR bR B Y £3RR01

carried out in tfpesintra-bay route 78. Since a | arge nunber of
charging routes 77 are present in the route 78, the overhead

travel i ng vehicl es atf the Ememingdeieeympacily it Inwered orthasthresholt y#fus of Bsswor k
normal ly, T{em t BByt BERd: dikeloli}om SilsChe il V08Hhod L1l Gufli St oSt
extent. Then, in any of the routes 7 having an enpty space€, charging
of a new over heachatgimsehies Y avecdresedtdn ths raitects] el pvelend erlingmekiniet tdronew
over head 15traveling vehicle enters the nute 77, the stop position is
changed for usi nBPStREs ERaEHEEs BEuEHO PRE morail: Lom theryiiep Hewlinnshisl
The intra-bay ro hSe > iRyl GBhali ead
travel ing vehi cl %&%%gﬁg@ﬁ%?ﬁ%fgﬁé 1rout egﬂ%ﬂ?rﬁaﬁ% ?I{)J&t%gg%égl%%
are used as the drighigngzspace:ifead trdvialingA@hioly érsead Furthweivhengharehi whibead

regardl ess of the apount, of charging_capacity. of the overhead ,
travel i ng v‘g-’ni cl Eavelg ﬁ?“@ﬁg}?%ﬂﬁgg%agﬁ'gﬁagﬁ“%ﬁ%?ﬁg%m‘ﬂq e ghgreer 80
that requires chaygi o GRIRS sfele faliSe COR iRy t QUM B if diso 188200 AR Upace
controller 20 issues an instruction to nove ghe over head travel i ng
vehi cl e whi ch i sfecte penierd iripelisgyvediolrr ged out of the charging route 77
to make an enpty, gggce, is., an enpty charger for the new overhead
travel ing vehi c118%A hat requires charging.

The charging routes 77 in the routes 4, 6 are used as the waiting space for the

20 overhead traveling vehicle regardless of the amount of cherging capreity of the overhead
traveling vehicle. Further, when an overhead traveling vehicle 16 that requires charging
comes to the charging route 77, the ground controller 20 issues an instruction to move the
overhead traveling vehicle which Is currently being charged out of the charging rowute 77
to make an empty space, L.e, an empty charger for the new averhead traveling vehicle

28 that requires charging,

Description of the numerats



Description of the nunmerals [0033] 2, 70: overhead traveling vehicle
system 4: inter-bay route 6, 78: intra-bay route 58: charging bay
mute 9: nmute 10: mai ntenance bay route 12: short cut 14.
non-contact electricity feeding line 1016: overhead traveling vehicle
20: ground controller 22: on board controller 24: travel unit 26:

transfer unit

18-
[0033]
2, 70 averhead traveling vehicle system
4: inter-bay route
6, 78: intra-bay route
5 8: charging bay route
9: route
10: maintenance bay routs
12: short cut
14: non-contact electricity feeding line
10 16: overhead traveling vehicle
20: ground controller
22: on board controller
24: travel unit
26: transfer unit
15 28; secondary battery
30; battery control unit
32: charger
34: position sensor
36: inverter
20 40: transportation instruction control unit
42: charge control unit
44: vehicle placement control unit
46: charging power supply control unit
48: bartery fife control unit
25 50: transportation instrction file
52: vehicle status file

54: battery record file



1528: secondary battery 30: battery control unit 32: charger 34:
position sensor 36: inverter 2040: transportation instruction control
unit 42: charge control unit 44: vehicle placenent control unit 46:
chargi ng power supply control unit 48: battery life control unit
2550: transportation instruction file 52: vehicle status file 54:
battery record file 60: travel notor 61: transfer systemnt 63:
power supply

~20-

60: travel motor
61: transfer system motor
63, power supply
77 charging route
5 80: charger



77 charging route 80: charger -21 - WHAT IS CLAIMED I S; . An
overhead transportation vehicle systemfor making a plurality of
overhead transportation vehicles having a secondary battery
conprising unit cells or cell units 5connected in series as a power
supply ran along a predeterm ned-2ravel route under control of a
ground controller, being characterized in that; said travel
route has ghanokns SastHent, along a charge area and at |east a part
in straight segnents in the travel route other than the charge area,
conprising a non- contact feeding |ine and a power supply thereof,
for the secondary batteries of the 10overhead transportation

vehi cl es; 1. AR3berhfia cANSIRBATh VhRSARGE bl ARGNERELES HRkemERanS

for reporting positions and renal ning capacities o econdary

batteri es yafsjoR8tid RUREsGMhE BkdcBhdarfisltery comprfsﬂ?_tunft e RHN Ghits
controller has a charge contfol wunit” for ‘control i ng over hea

transpor t abhmdBted Béeless J‘%We?gu h AL A IphdleCARAC trhRSrodte dnl&:
secondary batteries not 1 nDreI%#gﬁ a t%ré@%%ld valde t% f}avel to

the char geo@&&@fﬁﬁfouﬁ@adr@iona,bélﬁ aeeRngREYinRRdtt eri es, and overhead
transportation vehicles having the renai ning capacities of the

secondary bat t eidafavebete hiddhatdhgs quipRsdng labny alchf gé Sref Il @ Reabtih fahte
straight sections other than the charge area; and

in straight segments in the travel route other than the charge area, comprising a non-

contact feeding line and a power supply thereof, for the secondary batteries of the
10 overhead transportation vehicles;
that the overhead transportation vehicles have means for reporting positions and
remaining capacities of the secondary batteries to the ground controller; and
that the ground controller has a charge control unit for controlling overhead
transportation vehicles having the remaining capacities of the secondary batteries not
15 more than a threshold value to travel to the charge area for charging the secondary
batteries, and overhead transportation vehicles having the remaining capacities of the
secondary batieries more than the threshold value fo charge in the straight sections other
than the charge area; and
that a vehicle placement control unit is provided for controlling overhead

20 transportation vehicles in the charge area to travel to positions outside the charge area.

2. The overhead transportation vehicle system according to claim 1, being
characterized in that, the overhead transportation vehicles report electromotive forces and
internal resistances of each unit cell or each cell unit, and an amount of charged and

25 discharged electricity of the secondary battery, in addition to the remaining capacity of
the secondary battery, to the ground controller; and

that the ground controller detects an overhead traveling vehicle having a



that a vehicle placenent control unit is provided for controlling
over head 20transportation vehicles in the charge area to travel to
positions outside the charge area. 2. The over head
transportation vehicle systemaccording to claim1, being
characterized in that, the overheag-transportati on vehicles report

el ectronotive forces and internal resistances of each unit cell or
each cell J : ed and 25di scharged electricity
of the se5%%?%??%gg??gfigﬂyﬁ%éﬁ%W§?§%gto t he remai ning capacity of
the secondary battery, to the ground controller; and that the ground
controll er detects an overhead traveling vehicle having a - 22 -

secondary batt 8ryhd thakpdrRabh {fﬁﬁcl@?}isfﬁlﬁm&‘aﬁrg to claim 19r Z,Béﬁlg _
transportation vehicle systemaccording to ¢claim1 or 2, being

char act er icR@gctbilzeli ithat, 588 SrRh® Uit oBOLi k) B HhEIYEERIdMheh REGSRAEI

val ue when occurrence 5fredquency of transportation instructions is

rel atg vel Yrefhdhdy offishshaedtioA SR EudtidRs IsTERENDY Bigh aind trdrisR (REHsREAACE
frequency of transportation instructions is relatively |ow.

value when occurrence frequency of transportation instructions is relatively low.



