
 

DESCRIPTION TRANSPORTATION V' ilCLE SYSIM AND CHARGING METHOD. FOR THE TRANS
PORTATUYN voltam SYSTEM Backgratutd oft FiSd of the Inver [pool]      The present invention relates to
a transportation vehicle system. in particular, the present invention Sakes to a system eltransportatir)n
vehicles that tray& using secorviety batteries, Description at the Rcated Art 00023 Rechargeable
secondary batteries are mounted on overhead Ira ix vtti.c Its, atitornated transportation vehicles or the like
to use the rechargenbksewn batteries a$.. power supplies on the vehicles in this regard, Patent
Publication I (JPI405- 207611 A) proposed to provide a battery replacement machine for replacing
hattreies of the overhead traveling vehicles For the transportation vehicle system using the second f
charge (remaining capacity) of the he loss tSe due to charging the transportation vettle. Is 



 
 
 

 

20required. Summary of the bin:mien 00031      An object of the present rwention isso prnvde.charging of
transportation vehicles can be perfb r0D041 The presettt inventionrelatescm for allowing a plurality of
transportation  vehicles to trn& along a prtdetamitted travel route under control. of a ground controller.
Each of the traveling a travel using an energy storage member as a power supply. A charlag area having
charging equipment for chariiing t member of the transportation vehicle is provided in the trawl route. The
tratisixirtirtion vehicle has enfliSiurticatiwt means for repotting a position and g capacity of the energy
storage -member to the around controller.       The ground controller has a charge control unit for
controlling a transportation vebicle having remaining capacity of a thtesitold value or less to travel to the
ehargitui armfor chaiing the energy storage mentinu; and. a vehicle placement control unit for controlling
transportation vehicles in the charging area to nVel to positions outside the charging arca [0005] Further,
the present invefates to a charging method..a.dort 15system for allowing a plurality of transportation
vehicles to moot along a predetermined navel route under control. of a snotasd iaiittrolicr. Each of the
transportation vehiok is configrised to travel using an energy storage men:diet as a power supply.       A
charging area having charging equiptnent for charging the energy terage member of the transportation
vehicle is provided iti the trawl mote. 



 

 
 

The method includes the steps of       reporting a position and remaining capaci.tt of the energy storage
member to the ground controller by the tmaispottation vehicle;       controlling a tramporeation vehicle
having remaining capacity of a thcSleal vuhic or less to travel to the charging area for charging the energy
storage member by the ground controller; and        controllin traaspouatLon vthklesMg area to travel to
positiotla outsidecharging area by the ground nom roller  (M.)06] eterably, the charging area is a
Circulation route for allowing the transportation         t-: the circulation route, and the charging equipment
is provided in the charging area for allowing charging of the energy storag.e member of the transportation
vehicle at a. plutality of positions in the charging area. The vehicle placement control unit controls the
transportation vehicles in the Charging area from a transportation vehicle having an energy storage
member charged to a greatest  extent to travel to a position outside the eltarging area. The transportation
'vehicle having an energy storage member charged to a greater ( eatest) extent herein means a 10
transportation vehicle having high remaining capacity or having remaining capacity of a predetermined
value or raore. More preferably, the charging equipment includes, a non-contact electricity feeding line
and a power supply for the charging equipment.. Charging of the energy storage member is performed
-while the transportation vehicle is traveling along the circulation mute, 100071 In the presentwhen the
remaining capacity of thege member becomes reshold value or less, charging is perthimed in the
charging area, and the vehiclted to travel to the outside of the charging area in ittef4a.110e with a
transixirtation instruction or the like. The Charging equipment is locally provided 20in the charging area,
The thriving area is used as a charging space and a waiting space for the tratisponatitm vehicles. in this
manner, the remaining capacity and waitin of the trammonation vehicle can he controlled in an integrated
manner. Jit the invention, the 



 

 

state of the transportation vehicle changes cyclically from (0 to (iii) as follows, (I) Charging is performed
sufficiently, and the remaining capacity is high. Therefore, the 25transportation vehicle can transport
ankles. (ii) The remaining capacity becomes lot and. charging is performed in the, charging Mier charging,
the transportation vehicle travels to, e.g., a start position of  at- iranaportatwn. n s speciticatlon.
description regarding the transportation vehicie system IS directly a i.cable to the charging method.
1.00081        Preferably, the charge control unit provides a smallthreshold value for a transportation
vehicle at a position remote from the charging area and provides a large value as the threshold value for
a transportation vehicie at a position close to the charging area. In this manner, no shortage of electricity
occurs in the battery, and no izallic us occur since there are no mutt* vehicles that navel at low weal due
to shortage of electricity. 10[0009] Preferably, the energy stonge member is a secondary battery form
connecting unit cells or cell anits in series, the transportation vehicle is an overhead traveling vehicle, and
configured. to repot dearomotive force and internal resistance; an. amount of charged electricity and an
amount of discharged electricity and remaining capacity of a secondary battery of each unit cell or each
cell unit to the. gtnund controller. The ground controller is configured. to detect an overhead traveling
vehicle having a secondary battery that requires maintenance. It is preferableport temperature of the unit
cell or the cell unit in addition to -it/es:Inn-native force and internal resistance. The ining capacitor herein
means the remaining capacity of the entire secondary cell, or 20the rtrnsaining capacity of each unit cell
or each cell unit. When the overhead traveling vehicle report-a electromotive force and internal resistance
for tack of the unit cells during charging or discharging of the battery, abnormal unit: cells or ten units am
be detected, if 



 
 

 

any. Farther, 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 possible to detect whether the secondary battery has been degraded or not and detect the
degree of degradation therefore the overhead traveling ,i,thicle having the secondary battery that requires
maintenance can be  detected reliably. [00101               bly, the charging qtitpnnt meIU&S a noLeon ad
&ectricity feeding line anda power supply for the non-contact electricity feeding Iii partiettlat, a non-contact
city Theding line having large elm/I:city feeding eapat" r allowing rapid charging and a pctwer supply for
the non.contact electricity feeding lineprovided, in the  cha_rging area and some of straight segments in
the travel route 0rgi ag area. The overhead traveling vehicle is configured to charge the secondary banes
elnoging area when the remitting capacity of the secondary battery is the threshold value 10or less, and
charge the secondary battery in the straight segment outside the charging area when the remaining
capacity of the secondaty battery is the threshold value at more.. In              e rapid charging is pmforrned
through the two-contact electricity feeding line, charging of the battery can be performed without requiring
the overhead trawling vehicle to stop. That is, the overhead traveling vehicle can stop athitratily at any
position in the charging area for charging the battery. Feather, charging can be per:firmed also in
segments outi.ade the charging area, where non-contact electricity feeding lines, are provided,: for
supplementing charging in the charging area. Even if the battery capacity becomes abnormally :lonv7 the
trawling vehicle cu travel to the charging area, In the charging area, charging of the battery is perthrmed
taking a long period of time to the eictent until the, time when ailocancin of the vehicle becomes
neeezary" e.g., until the reanalinins capacity becomesIn contrast, charging &the battery is performed to
the extent that traffic jams outside the charging area can be avoided. When. the remaining vanity
becomes. km up to a. threshold value, charging of the battery is pertbmied in the. charging aret lEvrm 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. tt should be noted that when the remaining capacity of
the overhead traveling vehicle is Mgt; chatg,fog of the battery of the overhead 'MVO ing vehicle may not
be performed 



 
 

outside the charging area 1:1 Preferably; the overhead traveling vehicle, has. charging means fin
charging Sery battery using regeneranw electricity from the travel motor              secondary attery using
regenerative electricity from the motor of the overhead traveling vehide, the remaining capacity of the
secondary battery does. not become low soon, and thus, theher of Charging operations can be reduced.
(00121 Ptefembly, thexnxflgured to reduce the threshold value when 10occurrence frequency of
ransporuetione is high, and increase the threshold value When occurrence frequency of tram anon
instructions is low. By reducing the threshold value for starting charging in the elndg,ing area when
occortence frequcncy of transportation instructions is high. and increasing the threshold value for starting
("hinging in the charging area when occurrence frequency oftransportation Ma:ructions is low,
15chargingurn be prepared prior to the period in which a large number of transportation instnjctions are
pre:sera thiefDescription of the Drassings [00131 20[FIG.             is a plan view showing a Iayaitofasi
overind trav&ing vehicle system accor irt,g to an embodiment. 



 

 

[IG. 2]                   2 is a b}ock dagnun thawing an werhead traveling velm4e its h 25embodiment. (Fla 3.1
FIG. 3 is a block diagram showing a grounder in the embodiment.  -7- [Fla 4] 4 is a block diagramal of a
ecoxidarv battery the [FIG. 5) Fie 5 is a gracharging ib        FIG. 6 is a dkgrarn showing art slgodtht
embodiment, [FIG 7]  battery life in the  



 

 

10lite. 7 is. a plan view showinglayout of an overhead fravehn vehicle system in a modified embodiment.
1001411        flereint, an embodiment in the most :erred form for carrying cat the present invention will be
described. The scope of the invention shall be determined accoolltig to understandinu of a person skilled
in the art based on the description of die claims in consideration of the description of the specification and
tectmiques known in this technical field preferred embodiment 20       FIGS. I to 6 show an overhead
ruwoling vehicle-tem 2 according to the etrihodiment. Additionally, the present invention is applicable to a
system of nil vehidles that travel on the ground, or a system of non-raii automated transportation vehicles.
In the drawings, reference numerals 4 denote intra-bay routes, reference riemerals 8 denote 25diarging
hay routes, and a reference numeral 10 denotes a maintenance bay route, Reference numerals 12
denote shortcuts provided in the routes 4., 6. The intra-bay routes 6 are connected by inter-bay routes 4..
The overhead traveling vehicles 16 can travel  -a- of the routes 4 to 10, The -e bay mute 10, Further, each
of the '1ay route 4, the intra-hay route 6, or the like maye a route 9 dedicated for charging and. retraction
and a non-contact electricity feeding line 14 'feu allowing rapid charging_ Each of the routes 9 is provided
in 6Parh. the route 4 or the route 6. The route 9 diverges from the route 4, 6 at the entrance, and merges
with the route 4, 6 at the exit. Importantly, the routes Sand. 9 include routes dedicated for charging and
retraction, and transportation instructions are tot obstructed even if the routes 8, 9 are occupied by the
overhead traveling vehicles 16 for a long period. of time. it is sufficient to provide only one of the charging
bay route 



 

 

10and the dedicated route 9, In the following description, it s assumed that the charging bay route g is
provided, 10016] The charging bay route S is a circulationused for charging secondary batteries of the
overhead traveling vehicles 16 and used as a space for waiting before 15allocation of vehicles Except
curve segments, diverging points, and merging points here 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
allowing a plurality of overhead traveling vehicles 16 to receive electricity at the same time. lt should be
rioted the non-contact electricity feeding line 14 may be provided also in the curve segment 20or the like.
The maintenance bay mute lOis a route for performing tnaintenatice operation of the overhead traveling
vehicles 16 The non-coat electricity feeding line 14 that can be used for rapid charging is provided in part
tithe maintenance bay route 10 for allowing cluogiv during a period in which the overhead traveling
vehicle 16 waits for maintenance or during test traveling after the maintenance No non-contact electricity
25feeding lines 14 are provided at lifters for elevating and lowering the ova-head traveling vehicles 16, in
areas for workers to perthrm maintenance operation for the overhead traveling vehicles 16, in curve
segments, and at diverging points and merging points  straight segments of the in addition to the mutes 8,
10 for rapidly charging thesecondary batteries of eM veling vehicles 16. Capacitors may be used instead
of the secondary batteries, .Preferablv" lithium ion accond.ary batteries may he used as the secondary 



 

 

Sbatteries. P0171        A reference numeral 20 denotes a. ground controller, The ground controller 20
eentratmiestes with the overhead traveling vehicles 1.6, and anocates transpintation instructions to the
overhead traveling vehicle% 16. Additionally, for example, the ground 10controller 20 provides
instructions regarding traveling to the maintenance hay route lot clarging in the straight segments other
than the charging bay route 8, and allocation of vehicles to the routes 4, 6. Further, Mille the overhead.
trawling vehicle 16 travels along the routes 4, , charging from the non-contact electricity feeding line 14 is
perthrined. Further, at the time of deceleration, the secondary battery is charged usthg regtmerative
electricity from motors such as trawl motors or ete1:1008 motors forof articles When the romaining
capacity tithe secondary battery is decreased to a predetermined threshold value or less, kt accordance
with an instruction from. the controller 20, the overhead traveling vehicle 16 travels to the charging bay
route 8, and charging of the secondary battery isacct. Then, if a failure occurs in. the secondarybattery, or
any 20other trouble occurs, and at the time of performing a nermeneai diagnosis, in accordance with an
Stu:talon from the controller 20, the overhead traveling vehicle 16 travels to the, maintenance bay route
1.0, and maintenance operation for the overhead traveling vehicle perLbrrne& 25FIG. 2 shows structure
of the overhead trawling vehicle l6 An on board controller 22 4:Amu-minicar. with the ground controller 20
using a communication device (not shown), and implements overall control of the overhead traveling
vehicle 16 The  -10- overhead traw1inj vehicle lta nvel& a1nng the travel rail provideread space using a
travel unit 24 having a travel motor or theA transfer unit 26 of the overhead 



 

traveling vehicle 16 transfers articles to or from load ports, buffers, stockers or the like (not shown), e.g.
by iateral movement of an elevation drive unit (not shown), toLaton of 5the elevation drive unit about a
vertical axis, elevation of an elevation frame by the elevation drive unit; and opening and dosing of chucks
provided on the elevation frame. Regenerative electricity of the transfer unit 26 is used to charge the
.seconclary battery: 28. For example, the secondary battery 28 is a lithium ion secondary battery.
Alternatively, the secondary battery 2.8 is a nickel hydrogen battery or the like. Cliaiging is performed
10from the nork-conite:t electricity reeding line 14 through a charger 32 end.inverter 36. Likewise, the
travel unit 24 and tilts trans(. unit 26 are driven by the inverter 36, and charging is performed using
regenerative electricity. A postilion sensor 34 detects position of the overhead traveling vehicle 16 along
the routes 4 to 10 'Me travel unit 24 and the transfer unit 26 implement trawl control a.nd transfer control
brwal on pathion data [0019] battery30 cottnk a stacondary bttcry 28. The secondary battery 28 is aunit
cell (single cell),ondary battery 25 is formed by connecting cell units in series. Each of the cell units :is
formed by connecting a plurality of unit cells in strict For example, electromotive force, internal resistance,
:and temperature are measured for each of the unit cells or each of the cell units- The irgernal resistance
can be measured based on the change in each voltage ssrhen the load is turned on or turned off, or
charging Is turned on or tinned off,. Further, the total voltage of the unit cells or the cell units connected in
series is regarded as the output voltage of the 25secondaty batt.ry 28. The banety control unit 30
monitors the output voltage of entire secondary battery 28 or the output voltage of each cell unit, in
.addirion to the states (electromotive force, iraterail resistance, terttpersture), Further, at the time of
chanting  -11- 



 

eLectucity iii thettebarging electricity from the secondary battery, the integrated value of charging
eleurrent and the integrated value of discharging electrical current are stored. Then,nges in the states of
each unit cell or cell unit  ssoe,tated with the integrated values are stored. The output voltage of the
secondary battery may be ma:weed as voltage of the entire battery, or added. as Stae it the unit of cell
unit. The temperature may be managed as data of each unit cell or cell unit or mey he managed as data
of the entire secondary battery. Eot 201 In most case when a livable ocur in the secondary battery 28, the
trouble is 10eat caused by a problem in the entire battery, but caused. by a problem Many of unit cells or
cell units. The unit cell or the cell unit having such a trouble is inspected in the maintenance hay route 10,
and replacement or the like is pelt-tried. For this purpose'it is identified which unit cell or the cell unit
requires maintenance In. the unit cull having a problem, some signs can he fou.nd. For example,
elemremotive force becomes low, 15internal resistance is increased, temperature is increased, or
capacity is reduced. The rema,Ming capacity of the secondary battery 28 (ratio bmween the actual
capacity and the capacity when the secondary battery is charged to the maximum level) can be presumed
voltage, or electromotive: force, internal resance. temperature, and the integrated value of the charged
current and the integrated value of the discharged current 20in the past. The capacity (maximurn
capacity) when the secondary battery is charged. to       Sum level can be presumed from information as
to how the remaining capacity has been changed relative to the integrated value of the charging electrical
current or the egmed value of the discharging eleettsical currant. That is,. When the maximum capacity
becomes low, the change in the remaining capacity relative to the charged electricity or the discharged
electricity becomes large, and thus, the remaining capacity can be de:tenni:11mi 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  



 

 

-12- discharging electrical cuneitt, the chargitgan be used on and discharging are performed using
electrical current at a constant level, pon FIG, 3 shows structure of the groun.d controller 20. A
transportation instruction 5control unit 40 allocates transportation instructions to the overhead traveling
vehicles 16 sponti to transportation requests from a host controller (not shown), and executions spoliation
instructions. A charge control unit 42 i"entrols remaining capacity of the secondary battery 28 Ibr each
oldie overhead traveling vehicles 16. When the remaining capacity of the secondary battery 2 is a
predetennined thirchold value PI or less, the ehar-ge control utth 42 provides an instruction to the
overhead traveling vehicle 16 to travel to the charging boy route S. for. chat-Ong the secondary battey 28.
When the remaining capacity of the secondary battery 28 is a predetermine threshold value P2 or     the
charge control unit 42 instructs Charging of the second:is), battery 28 from the non-contact Sectricity
'Reding lines 14 provided lv straight segments of the mutes 4, 6. 15h should be noted that the threshold
value Pt is, e.g., aboutto 40%, and the threshold value P2 is, e.g., about 30 to 60%. The threshold value
P2 is larger than the threshold value Pl. Preferably, the threshold value Pf gets larger in a direction
awaythe 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 10034, and there is any
non-contact electricity feeding line 14 facing the roines.4 and 6. DO' A vehicle placement control
unitlocates the ov head traveling vehicles 16 from the charging bay route 8 to travel to the routes 4, 6, for
assigning instructions to the overhead traveling vehicles 16. For example, by adopting a first-in lirst-out
method for the overhead traveling vehicles 16 that enter the cfmrgiug bay route 8, allocation of the
overhead traveling vehicles E 6 can be performed preferentially fitim the overhead traveling vehicle 16
charged to the greatest extent atnomi the overhead ttaveling vehicles 



 

16 in the that!, rtg: hay route S. By designing the thuiing bay rotate 8 as a c,nilatio route as shown in. FIG,
1, the overhead traveling vehicles 16 having the rennal.:c capacity eta pnedeterrained value or more is
selected for allocatirig the vehicle to it to a designated position. Though the target remaining capacity in
the charging hay rotate    100%, the overhead traveling vehicle 16 having the remaining capacity of lets
than 100% may be allocated as necessary. A charLdng power supply control unit 46 controls the power
supply fer the non-contact electricity feeding lines 14. In particular, the charging power supply control unit
46 implements control such that electricity is supplied only to the overhead traveling vehicles 16 traveling
along the non-contact electricity 10feeding lines 14 procided in the routes 4, 6, [00211 A battery iiit 45
controls theot'thie secondary battery. The battery control unit 30 of the overhead traveling vehicle i6
detennines electromotive three internal resistance, and temperature of each of the unit cells or each of
the cell units, and determines the relationship between the ie.-mai:inns capacity and the amount of
charged electricity and the amount of discharged elect/icily. These iterns of data are inputted into the
'battery life control unit 48 through the on board controller 22 or he like    Miry which unit cell or eSi unit
requires maintenance Further, for example, bawl on the change in the maximum capacity of the entire
secondary battery, the remaining battery life is detected Only one of the amount of charged electricity and
the amount of discharged electricity may he aintrotloil 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 or the unit cells or for each of the ca. units of the secondary battery, or for the entire
secondary batEagy Based on these terns of data, the 25battery life control unit 48 instructs the overhead
traveling vehicle having the secondary battery that requires maintenance to travel to the maintenance bay
route JO, The ground controller 2t is a computer.the transpoilMion instruction control unit 40, the charge
-14- control unit 42, the vehicle placementunit 4& the charging piwer apply e sntrol unit 46, and the
battery life Nino! unit 48 may be realized by dedicated hardware; or may be realized by a memory and a
CPU of the computer and sofiware or the like.. [0024] 5Transportation instructions and inbimati.on
regarding executions of the .ttansportation instructions arc stored in a transportation instruction file 50
controller 20. Current positions, velocities, destinations, presence or absence transportation insinietions,
and other vehicle information far the overhead traveling 



 

 

vehicles 16 are stored in a vehicle status file 52. Records of changes in electromotive 10force,. internal
resistance, temperature, and records of changes in the amount of charged electricity and the amount of
discharged electricity, and rerathrung capacity or the like are stored in a battery record file 54. These
items of data are part of vehicie. inibrination of the overhead traveling vehicles 16, and may he stored in
the vehicle status file 52, [0025]                   s the secondary hattory 28 and a manner ofcontroUing the
secondary batteryP tlom theet electricity feeding line 14 to thendary battery 23 is performed by an using a
charger 32, A ref:senee numeral 63 denotes a high frequency power supply for supplying electricity to the
110n-CDtItaCt electricity feeding line 14, Rythe output from the secondary battery2, or in. each segment
where the non-contact electricity feeding tine 14 is present, by ekctricity from the electricity feeding line
14, the inverter 36 drives the travel motor 60 and the motor 61 in the, transfer system such as an
elevation minor, Further; in any segment, regenerative electricity from the motors 60, 61 or the like can be
used for charging the secondary battery 28. The battery control unit 30 controls the remaining capacity,
and the amount 25of charged electricity 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 Kg unit 48.
Based on the remaining capacity of the secondary  battery 2S the charge control unit 42 instructs
charging of the secondary battery fli charging area or charging of the secondary hattuyring traveling.
norther, the battery lite control unit 48 instructs to perflarrn rnuntoperation in the maintenance bay route,
and which overhead traveling vehicle 16 requiresmince and what kind of maintenance operation should
be performed for the secondary battery of the overhead traveling vehicle 16 are displayed an a monitor of
the mound controller 20 lot allowing an operator to perform the maintenance operation "A charging power
supply C011tfd: unit 46 starts or stop supply of electricity to the non-contact electricit-y feeding linos 14
provided in straight segments of the routes 4, 6. 



 

[0026] ws a rule of charge control. Magri    predictiGn value of the occurrence frequency. lithe
tratisportation load i. heat.y, priority 15ls given to transportation rather than charging in the chsrg"iri,g bay
route S. nnsportation load is small, charging of overhead ttavelthg vehicles 16 as nmnyas possible is
performed in advance in the charging hay route 8, in this manner, charging is perfoitne.4 when the
transportation load is light to prepare for the period in which the transportation load j heavy. For this
purpose, when the transportaliori load is heavy, the threshold value P1 for starting charging in the
charging bay route (charging area) .1.8 reduced to, e.g., the lower limit or about 20%. When the
transportation load is light, the threshold value P1 tbr staiting charging is increased to, e.g., the upper limit
olabout 40%. Charging on the chanaing area is finished when, e.g.:capacity is 100%. The vehicle
placement control unit 44 can allocate the overhead traveling vehicles 2516 with the remahiing capacity
having a predetermined value or more, e.g.., 60% or mote, the like. Therefore, when the transportation
load is heavy, even lithe chardug level i rttivel.y low, allocation of the overhead traveling vehicle 15 is  and
when the transportation load is light charging of the o vehicle 16 is :performed up to 100%, 00 



 

HG. 6:isa diagram. showing an algorithm for controlling battery electromotive force, internal resistance,
and temperature or the like of each unit cell monitored, and it is detected whether there is any unit cell or
cell unit havxu a fkilure. In step 2, change in the maximum capacity of the batten is detectini based on the
recatth of arged elecU'itity and clisetharged electricity, electromotive force, internal mks:aria temperature
or the Eke a the batteiy. If a failure owns in a unit cell or a cell unit, or if trlthe maximum capacity of the
battsy hmonitiet low as a whole, the overhead traveling vehicle 16 is Instructed in travel to the
maintenance bay route 10 to receive maintenance iperation. {non] Jr. the embodiment, the &Rowing
advantages are obtained.  (1) Problems in connection with charging of the secondary hatta-y, and waitin
location of the overhead traveling vehicle are solved together. ) Since charging is performed in the
charging bay route 8, u r vehicles stop in the routes 4, 6 for charging, no traffic jam occurs. Further, once
charging is started, it emanates until sufficient amount of electricity is charged, and the battery 20capacity
becomes high efficiently_ (3) Since non-contact electricity feeding lines 14 ate ako provided in straight
segments of the normal routes 4, 6, charging can he petfonned while the overhead traveling vehicle 16 is
traveling, Further, eve if shortage: of electricity in the battery occurs, traveling of the overhead traveling
vehicle 16 is assisted for allowing the 25Overhead raveling vehicle 16 to travel to the charging bay route.
It is sufficient to          toncomact eloetricity feeding lines 14 only in the straight segments, and My in
theeats where a brae number of overhead traveling vehicles 16 are present. 



 

(4) The state of the secondary battery the cell uSia. and the change in the nlaxjrnwfl monitored as well In
This manner, mains it is ensured that all of the overhead traveling vehicles can trier running one of
electsicity :in the, battery, [00291        In the embodiment, notecomect electrinty tbeding line 14 is used for
charging the secondary battery" Alternatively, a" plurality of contact type chargers may be provided. on
the ,rcund for each charging bay route, 8. and a charging coupler may be provided on the overhead
traveling vehicle. Its this case, the overhead trawling vehicle i.s stopped, and the charging coupler is
connected to the: charger for charging the secondary battery" The, contact type charger is advantageous
in. that large electrical current can he used for charging in comparison with non-contact electricity feeding.
however, lithe charger is provided, since the overhead itaVViiXtg vehicks 26 axe: moved forward to
reduce the inter-vehicle distance fin space saving, charging needs to be interrupted frequently. Further, if
the charging coupler is provided in the routes 4, 6, the overhead. travelireg vehicles 16 ffroP for &fling it
the mutes 4, 6. and traffic jams may occur. (00301 FIG. 7 shows ansystem 70 inembodiment. The
overhead traveling vehicle system 70 is the  me as the overhead traveling system shown in FIGS. 1 to 6,
excepts the points particularly specified, and description of the overhead traveling vehicle 16, the ground
controller 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-bey route 25 45 or the intra-bay routes 6, 78 to tome a loop A large number of chargets 80 are
revided, 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  - mashie the routes 4 and 6. Acontacttype
charging coupler is. provided in the overhead traveling vehicle 16. The number of the charging rouses 77
in the intrt-hay route 78 is larger than the number of the charging routs 77 in the other mutes 4 and 6, and
the intrar bay mute 7a isussed as the charging hay route 8 in the embodiment fl should be noted that the
intra-bay tante. 78 is also used as the intra-bay route having normal load ports or the like. in this manner,
even in the case where no dedicated charging: routes a are proVidM, the ititra4nty route cart have the
function of the charging route 8 as 



 

 

l.0031.1       If the remaining betty capacity is towered to the thresho{4 vahe or less charging is basically
carried out in the intra-bay route 78. Since a large number of charging routes 77 are present in the route
78, the overhead gaveling vehicles at front positions of the routes 7 return to work normally, from (he
overhead traveling vehicle charged to the greatest extent. Then, in any of the routes 7 having an etnpty
space. charging of a new overhead traveling vehicle is started. Further, when the new overhead traveling
vehicle enters the route 77, the stop position is changed for using the charger 80 on the front side for
space saving. The intra-bay route 78 is also used as waiting space lbr the overhead traveling vehicle.
1:0032.1 The charging routes 77 in the mutes 4, 6 arefbrt 20averhead. traveling vehicle egardless of the
amount of charging capacity of theoverhead traveling vehicle. Further, wfrn an overhead traveling vehicle
16 that requires charging comes to the charging me 77, the ground controller 20 issues an instruction to
move the overhead travelingis currently being charged out of the charging route to make an empty
space,an empty charger fee the new overhead traveling vehicle 25that requires charging. flescrbticn of
the numerals  100331 2,, 70: overhead flveling  ::elnol yt 4: inter-hay route 6. It intra-hay routa z chargina
bay route 9; route 10: rnaintcnana by mute 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12: short cut non-contact 1016: overhead traveling veh 20: ground controller 22; on board controrter 24:
-travel unit 26:: transfer unit 2S: secondary battery. $0: battery contml unit 32: charger 34E. pciaition
sensor 36: ifiveiter 2040, transportation itagruction eontrei unit 42: tharge control unit 44: .vehide
placement control .urti  46: charging power *Apply control unit 48: battery Iitb control unit 2550:
transportation inatmetion file 52: vehicle status fiie battery record file 



 

6O: travel motor : transfer system motor *3; pow ex supply 77.: charging route 5tO: charger  -21- T       I.
Atrair irtation vehicle system for transporting articles between load comprising a plurality of transportation
vehicles for tansporting articles having an energy storage member as a power supply; a predetermined
travel route; a ground controller; and -barging area provided in the her equipment ibr the energy storage
member;       wherein the, transportation vehicles travel along the travel route andel' ernmol of the ground
controller with energy stored in the energy storage member; wherein the transportation vehicles have
conurtunication =ails for reporUng to the ground controller positions and remaining capacities ofthe erieriti
storage member; 



 
 

 

wherein the ground controller has a charge control unit Mr controlling 15ation vehicles having the
retnainhig capacities of the energy St        . threshold satlot to travel to the charge area. for charging the,
einem: storage members and a vehicle p]cement control unit for controilin.g tranatxutarion vehicles in the
charging area to travel to positions outside the charging area. 202. The nansp non vaccording to claim 1,
the cliarge control unit having generation means for generating; the threthold valLe dependent upon
distances between positions of the transportation vehicles and the tharging area in such a way that when
the distance is relatively large, a relatively large threshold is generated, and istien the distance is
relatively matt a relatively small threithold is generated, 3.. The truaspoflatvehicle system acQording to
otairn I, the being uS cells of a secondary batterytett units of a secondary  -22- - birttmy in series, the
transportation vehicles beinix an overhead t: -sling vehicles,. and the -communication tneans repotting
electromotive forces and ii01-0:11Stj resistances of each unit cell or each cell unit, and an amount of
charged electricity and an amoun.. of dchitre<1. electricity aS. the remaining capacity of the secondary
battery to the ground controller; and the wound controlle having a.as :for detecting an overhead traveling
vehicle ary battery that requires maintenance.      4. The transportation vehicle iysternace( ins to claim 3,
the charging equipment comprising a non-contact e4ectricity feeding lines and power supplies for the
non-contact electricity feeding lines, the charging equipment being provided it the charging area and in
straight segments in the travel route outside the charging area,       the Oltarge control unit controlling the
overhead traveling vehicles to charge the secondary battrn in the charng are43 when the remaining
capacity of the secondary battery it the threshold value or leas; and the traveling s,ehiclea beingcindery
battery in the straight segrtamts outside the charging area when the retnaixthig capacity of the secondary
battery is the threshold value or more 5 The transportation vehiaccording to claim 3, the overhead
traveling vehicle having charning means fbr charging the ecoridary battery with - tar lectrfmtn the travel
motor. 



 

 

t. 1the trartsvehicle system according to daim 3, wherein the nen 25 means reduces -h value when
occurrence frequency of transportation insttuctious :is relatively high, and increases the threshold value
When occurrence frequency of transportation :instructions is relatively low.  -23- comprising circulation x
on vehicle syflemnaccording to claim 1. the charging asea ation route for allowing the transportation
vehicles to travel along the the charging equipment provided at a pktrality of positions in the  in the vehicle
placement control unit cenfl a transportation vehicle hi he charging area having an energy storage
member relatively highly charged to travel outside the charging area 108. The transportation vellide
system accordkcharging equipment earlfeeding lines aM power supplies rthe charging 9. A charghg
method fbr a transportation vehicle system for tn*nspottimg e 15between load porta. the traispoffittion
vehicle flstem compn&ng a plurality of transportation vehicles tar transporting atticles hrage member as a
power supply; a predetermined travel route; a wound controller; and 



 

 

20at least a charging area provided in the travel mate and having c energy tcwage member; the charging
method comprising the tteps of repoxling poSions and remaining capacities of thegy craEe member to the
ground controller by the transportation vehicles;        controlling transportation vehicles having the
reuithd.ng apaciti.es of the energy storage member:not more than a threshold value to travel to t the
energy storage members by the around controller; and  -24 controlling trapflhierk vehtelea in the
&are%Wfl to trav to pcI outside the chareng area by the around controller.       10. The charging method
for the transportation vehicleint 9, the charging area comprising a circulation route for allowing yell; cies to
travel along the circulation route, and the charging qtdpment provi plurality of posit:ions in the circulation
owt, and.           the entinti ciratttiiier cotthalling a trarksperiatien vehicle in the charging area haying an
energy storage member relatively highly charged to travel. outside the charging 10area. 


