Cl ear anmended sfe ~-OCT 2003 SPECI FI CATI ON El ectrical Vehicle Energy

Supply System Electrical Vehicle Battery, Electrical Vehicle Batt ery,
Char'gi ng Apparatus, Battery Supply Apparatus, and El ectrical Néhi g 'e“(T
Battery Management System BACKGROUND OF THE | NVENTION 1. Fi el &l@hv bhagwded <pe
I nvention The present. invention relates to an electrical vehicle energy Y
supply system and nore particularly to an electrical vehicle energy

supply systemthat is capable of supplying energy to an elect r¢f ﬁ@lr éﬁﬁﬁu cle
wi th the sane conveni ence as possible in the past with respéct

gasol i ne-engi ne vehicles. 2. Description of the Related Art In recent

years, research and devel opnent wor RFPE&SFIBRERCIEonduct ed with the ai m of
achieving a practically usable electrical vehicle, and the electrical
vehicle is gaining attent-J" on as the ideal environmentally f riendly

vehicle to prBlectridgl nashyale E@l@!‘b{rog{}?ﬁiy nﬁ%%%‘e’o%&%@{‘c;i Pap QueVer,

there is a large problem involved wth e suppl'y of el'eet i cal
energy to BRtisel EBlectmécelevehicid BatitieekeCRsrgh P Wrparatud! ingstand with
regard toslghel rTSt hod of maintaining a_|long-lasting charge so as to inpart
a long opef ath ng PRAGR-1Y PRE Blestricaa  Vahdilel Ratthny Nanastemendhfeeni S
that of insufficient battery charge capacity, making it necessary to use a
batter that is both |arge and heavy, not only inposing limts with regard
to desi gn, BAHCGRIR® OFVOHEI NIgvENT igrevi t abl e increase in | oad, because of
the weight_of the battery itself, thereby making such vehicles conpleted
unsuited fbr |ong periofield of the Inventicn

The present. invention relates to an electrical
vehicleenergysupplysystem,andnmreparticularlytoaneﬂectrical
vehicle energy supply system that is capable of supplying energy
to an electrical vehicle with the same convenience as possible in
the past with respect to gasoline-engine vehicles.

2. Description of the Related Art

In recent years, research and development work has
been conducted with the aim of achieving a practically usable
electrical vehicle, and the electrical vehkicle is gaining attention
astheidealenvironmentallyfriendlyvehicletoprotectthenatural
environment.

AT the present time, however, there is & large prcbhblem
involved with the method of supply Of electrical energy to be used
in the electrical vehicle as a source of drive, &and with regard
to the method of maintaining a long-lasting charge so as to impert
@ long operating range to the electrical vehicle. The first prebiem
isthatofinsufficientbatterychargecapacity,makingitnecessary
to use a batter that is both larce and heavy, not only imposing
limits with regard to design, but also involving an inevitable
increase in load, because of the weignt of the battery itself,

thereby making such vehicles completed unsuited for long periods



1 - $ OCT 2003 of driving or |one-distance driving. Moreover,

batteries in the past required 3 to 10 hours, or even |onger,

being a great hindrance to its practical adoption. One neth

char gi ng
making it
i npossible to supply energy easily or efficiently. Thus, conpared with
previ ously used energy supply systens, such as gasoline, diesel
natural gas, the electrical vehicle provided inferior functi i & this
o%) '0? Ea‘cﬂ_)ﬂa}a

fuel, or

S

been envisioned as a bat eery inprovement recently is that "of- a battery
that makes use of a fuel <cell. However, because of the hydrogen that a
fuel cell uses as a raw material, the degree of danger, for exanple, in an
energy supbpldrigysgenrshehc ak Htargegdsoling. stati on woul d be so great, that

it was thought to be inpossible to use such'a.batter% as a _prac

. |
e aR oot EgEt

energy supply system f GPTEPERT r i THIT NEFi 2F BE T 4Rt hi't

devel opment$ 1ipn, EECENT r YERS 1 cHOUBY & ak i@Vt Wl <81 f gl £8Lbp1 YR erds @
renovabl e cassette-type battery has becorne posSible. Therefore,

possi bl e terapp pridesipriesenl . i Tient conphoededandargviceldly usedlen@gglead
batteries, nickel-cadm um batteries, nickel-hydrogen batteries,
ni ckel - zi RYIARAN 8Y TS niSEREI AEEAP hRe/ BACEE!i BE L, PRIVEY ErnTtal t0¢

| ead- cobal t, batteries,, sodiumsulfyr. batteries, . Jithi.umiop,
le %rrlgﬁtlt \é(’r—:hlc egﬁavf_de 17 _S...-OITEJHC ;értﬂltbﬁ)é _ngaﬁet

Iithiun1p5?yﬁ% ies, uelr ce erefore,

reculre

It Is

1§—Ig' gs,

condi tionsyfQit theqpeaecti €ali-dse ek idabatd®serdn an el ectrical vehicle in
the future are lightness and absence of any great design |load on the

vehicl e, ease of use &nmnd handbingrat hbeabbéén yer ol Benelharged itetaeghiort

period of tinme, and the inplenmentatiagon of a changjnqaﬁggtégggj

capabl e Oflwgﬁqgfment recently 1s that of a battery toat
cell.

hal

48

fuel

However, because of the hydrogen that a fuel celi uses

as a raw material, the degree of danger, for example, in an energy

suppiy system such as at a gasoline station would be so great, that

it was thought to be impossible to use such a battery as a practical

energy supply system for electrical vehicles. With technolcgicel

developments in recent years, however, even with a fuel cell, use

as a removable cassette-type battery has become pessible. Therefore,

it is possible to apply the present invention to secondary cells

such &s lead batteries, nickel-cadmium batteries, nickel-hydrogen

batteries, nickel-zinc batteries, nickel-metal wet batteries,

three-terminal iead-cobel:i batteries, sodium-sulfur batteries,

lithium ion batteries, lithium polymer batteries, and fuel cells.

Therefore, the requirecd conditions for the practical

use of & battery in an electrical vehicle in the future are lightness

and absence of any great design lcad on the vehicle, ease of use

and handling, the ability to be charged in a short period ol time,

and the implementaticn of a charging system that is capable of fully

or nearly fully charcing the battery reliagbly in a shert period

of vime, &ll of these carabilities being matched in an ccoperative

| R]
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or nearly fully charging the battery reliably in a short -period of tineg,
all of these capabilities being matched in an cooperative 2 DCT 2003
manner. in the case in which such energy were to exist in major urban
areas such as gasoline station are at present, no currently available
batt.ery or current :sable charging nmethod would enable a vehicle to
received energy, that is, to be electrically charged and, after conpletion
of the energy supply, to be paid for and | eave the energy gigtmgnrmﬂ3
subsequent vehicles are waiting in line, these being charged in tﬁe samne
manner and_leaying the station in the same manner after charging. In

| ocati ons such as Japan, which are crowded, even given the existing

di stribution of gasoling, shatdLRs;n hecaMRUAten g PAl Kk PY aRd< Stoppi W
space available for vehicles to wait to be supplied with energy in the
form of gasgbeneziesaphyshcad lopsbilitéedattionwethiatr preebnt] es, cnakémgly t

i npossible to obtain space for parking or stopping any further vehicles.
In consi defEEFOAPLE Ratd cd¥ove-Hoted tsEakat ¢ e reradl Bethrdraed Foapab-e

el ectrical jvehiclg b X .and.a network of . n ous r Iy
stations suc ll9}<|%1séjg&xi gt gg%l%‘peglgg{)?rgé’ vﬂgﬁdf‘c éé §eb§$§iﬁvﬁatei2$e%%lts¢%%gal
vehi cl es stappidfyamntanpasensé Athenthers® s@gaiwerelbechiicabr emer Wave he
requi red reasonabl e anmount of tine to supply energy to the electrical

vehi cl e shétiEeTIRIIDEL§E ot grubsehaans vimutles. at¢ waichaggimg isyst @mexi st ed

to enable Qgrgiq%Jl%. 7.19,9 nénutes, itﬁﬁgu d beia %%ggging §y§£qﬂkyﬁth a
6C char gi né PateTethat s " E et i | Y be-"fo SnithabRs?
same manner after charging.

In locations such as Japén, wnich ere crowded, even
given the existing distribution of gasoline stations, the amount
of parking and stopping space evailable for vehicles to wait to
be suppliedwith energy in the formof gasoline is physically limited
to within 3 vehicles, making it impossible to obtein space for
parking or stopping any further vehicles.

In consideration of the abcve-ncted situation, should
a practical electrical vehicle be developed and a netwerk of
numercus energy supply stations such as exists fcr gasoline vehicles
be built, with electrical vehicles stepping into these steticns
to receive electrical energy, the required reasongble amount of
time to supply energy to the electrical vehicle should not be greater
than 5 minutes.

If a charging system existed tc enable charging in
7 to 9 minutes, it would be a charging system with & 6C charging
rate, that is, the maximum time would be 10 minutes.

However, the current methods used for actual charging
of the small batteries in electrical tcols performing charging in
10 minutes at a 6C charging rate, using a minus delta V method.

In this method, beceuse the charging Zs done with the battery at



However, the current nethcds used for actual charging of the small
batteries in electrical tools performng charging in 10 mnutes at a 60

charging rate, using a mnus delta V nethod. In this nethod, because the
charging is done with the battery at 3 13dl 2003 a consi derably el evated
tenperature, the life of the battery cell is significantly shortened,

making it necessary to purchase a new battery after a short eé'@og &f
time. If the above-noted nethod were to be applied as the nmefph p
charging an electrical vehicle battery, it would be necessary to
frequently replace the |arge, high-cost battery used .in the electrical
vehicle, rfaaﬁcr'l‘élt:ﬁé"gjy%tegﬁféhe@x e LFE Yhe, “‘j%éﬁr"ei ?- 1 g%ﬁ‘e*r “Were to
be suppl i ed. thr %chs‘néﬁa%'hwtéﬁé&,emakliagp{@we%%lsx_xgewlpq_@@qa@éeacsn@ucal
vehi cl es, tT1eréJ was a rnotor and a battery part, this consisting of a large
nunber ofsdatdrer iz€seusedsti@rdrdate othefnmoiar, these being installed as one
in the engine part of the vehicle, making it inpossible to renove the
batteries sinply. |If tRérehesahpfesotector Pt YERENT YR pBEY Ryt at a

ate of GO E0.S o XAyl e Lie pul Lol ng, fequl s Rover  SAYECS

becones ex e_e 5] ve,” ical” vehicl'e’ éxpensive. 'If 4C
or 6C chargididast 0c be-dRe 2l QMR cDERAUSE gt NQi NIOrdE)c Beree #} sisekbut i on

panel only providés a capacity of 30 A or 40 A it becones necessary to
provi de a i &hsfadravenr igpparetius e, ataing hloersy sSavlerheyghespemdoeharcyrng
means, ther et Ol EAH)  S5re AL B4 2LAL: S0 NS P80 ng systen.

In previously cdevelcoped electrical vehicles, there
was @ motor and a battery part, this consisting of a large number
of batteries usecd to drive the motcr, these béing installed as cne
in the engine part of the vehicle, meking it impossible to remove
the betteries simply.

If there is a desire to perform high-speed charging
at & rate of 4C or €C, for example, the switching regulator power
source becomes expensive, thereby meking the electrical vehicle
expensive.

If 4C or 6C charging is to be done at home, because
the normal hcome distrikcution panel only provides a capacity of 20
A or 40 A, 1t becomes necessary to provide & transformer apparatus
at the home.

Such high-speed charging means, therefore, requires
an externa: charging station.

In the Japanese Unexamined Patent Puplication {KOXAI)
No. 10-307962, 10-307964, and 10-307852, there are disclosures of
an automatic rental system for bicycles provided with an auxiliary
driving mechenism drivirng by a motor having a kattery as a driving
power supply, wherein the battery can be replaceable, and further

wherein the battery is loened at the time & kicycle 1s lcaned.



In the Japanese Unexam ned Patent Publication (KOKAI) No. 10-307962,

10- 307964, and 10-307952, there are disclosures of an automatic rental
system for bicycles provided with an auxiliary driving nechanismdriving
by a notor having a battery as a driving power supply, wherein the battery
can.be repl aceable, and further wherein the battery is |loaned at the tine

a bicycle is loaned. 4 - % OCT 2 003 In this rental system alﬁ(gglpa%pﬂ%s
done is that the |[|oaning and returning of the bicycle are |'inked t@gether
with the loaning and returning of the battery, so that the bicycle and the

battery are treated as (r)i_tne_iﬂten} tth- re bei ngag_(f?L f{]ee di étri bution of the
battery itsel f. Accordingl y**Pt™5"8 %n 8B} Tt that pre€eht iwvaatidif to

| mprove onabhe; di aukacks. as: A2Ser Lhed above Li te.BL Ofeiter D¥nPIAYI di ng
(0]

an electrical energy supply systemthat "is capable of supplying energy to

an el ectri ¢takrvepiaice retthnihe Fanke leomeani, enceras wadllith helpossdible in
supplying energy to a gasoline vehjicle. SUMWARY OF THE | NVENTI ON I n order
to achi evePfhES G E- hbERbEDLj%eEPe t1fE. phesemeinwenatitie adsptEbutien

fol | ow ng pasig. teghnical., constitution. Specifically, a first aspect of
the present invention “is an energy supply systemfor an electrical vehicle
that has an el ectricalaaehicchg:whiichi s uRScdyed®apsRf pAdatg (£ @bn
electrical notor driven by a battery, a cassette-type battery that can be
freely in8Palmvientcs ahel ¢eanieed sf eonde s iglescebpeal ivehiecheionrat ta

battery st 18\57 agPO\!*iocCiarlatgl %?1 L?Ec%pfcglasesn%tr%g_ gxggl}lr)aé;segelmesfhgrcmi“s dcea(ljpable

of supplying energy to an electirical vehicle with the seme
convenience as would be possikle in supplying energy to a gasoline
vehicle.

SUMMARY OF THE INVENTICN

In order tc achieve the zbhove-noted object, the
present invention adopts the following basic technical
constituticn.

Speciiically, & first aspect of the present inventicn
1s an energy supply system for an electrical vehicle thet has zn
electrical vehicle which runs by means of drive from an electrical
motordrivenka!abatfery,acassette—typebatterythatcanbefreely
instailed into and removed from the electrical vehicle, ard a
battery storage location for the cassette-type batteries provided
inproximity to the path of travel of the electrical vehicle, wherein
when & need arises to replace the cassette-type battery of the
electrical vehicle, an cwner or user of the electrical vehicle
returns the battery to the battery storage lccation and replaces
it with a different cassette-type battery from the battery storage
location that has been charced, or ezsily obtains from a type of
automatic vending machine located at a convenient nearby locetion,

and which operates @s a branch of the battery storage location,



in proximty to the path of travel of the electrical vehicle, wherein when
a need arises to replace the cassette-type battery of the electrical
vehi cl e, an owner or user of the electrical vehicle returns the battery to
the battery storage location and replaces it with a different
cassette-type battery fromthe battery storage |ocation that has been
charted, or easily obtains froma type of automatic vending‘gzﬁgine
| ocated at a conveni ent nearby |ocation, and which operateS Hanch of
the battery storage location, 5 3 OCT 2003 a charged el ectrical vehicle

cassette-t g ery,...t n.return for payment, and installs this
cassette- t%gga g% & T RESE hE e et FRER E/eehT}iﬂeegaﬁjh "}s’eébln]a‘?tal‘srﬁégf;rof t he

present i pegikhen isn@n :enekqYs SHUPR y s¥stemiofoanpgkestyi c:-uehighe that
has an el ectrical vehicle which carries in a préescribed |location a freely
renmovabl e eleassetté-vgpechattery of a prescribed shape, an energy supply

station which has at all tines a plurality of the cassette-type batteries
of a prescribed shapEi® &FG°RAIEIPESEr OIS BRAFGINGD VPR bEXS N7 6P CTRYt s of

these bat ts%\fg;'gﬁgcﬂgt%% ijg‘_clchLeletcl?_t?ﬁ@uwfgt?ﬂrcl.eagh%a}tgce[ai]%%ercr%ﬁm:tf@eRYLcQQe. such

el ectrical and serves e function of Storing the batteries in a
fully changeadhcopsiiticmn. inl net hirgssyshedn 1whkenian e egteetql reahhabeeenters
the energy supply station, part or all of the batteries are renoved

t her ef r omCaeEesEe-bEFagPRr BB At ek by BRe Belidte haizee , ofarf Ny Iyhaugedy

batteries t had.been stqred.at.the energy .suppl tation, .the single or
mul tiple S%%? SPnglf%g?aﬁé? BgénE%QﬁBV%&lfg%ﬁrfﬁeoélg%?r?%ﬁﬁeghghféfg bei ng

charged, thetekeekricgala vighd <8 headiniget, 0wald & iReXtr 8RR GY TURRLYng

station and the energy supply station awaiting the arrival of a
processing of units of these batteries which include the number
of batteries reaguired by one such electrical vehicle, and serves
the function of storing the batteries in a fully charged condition.
In this system, when an electrical vehiclie enters the energy supply
station, part or all of the batteries are remcved thereZrom, these
being replaced by an egual number of fully cnerged batteries that
had been stored at the energy supply station, the single crmultiple
batteries that had been removed from the electrical vehicle being
charged, the electrical vehicle heading toward @ next erexrgy suprcly
station and the energy supply station awaiting the arrival cf a
next electrical wvehicle.

The electrical wvehicle related to the present
invention is a general electricel vehicle driven by &n electricel
motor having a bettery as a drive power source, and of cocurse
includes a general type of sutomobile, truck, bus, in additicn to
an electrical bicycle, an electricel motcrcycle, a forklift, and
other types of work-related vehicles used at an airport or factory,
exhibition hells, and work vehicles used to perform work under
dengerous environmental conditions. It alsc inciudes golf carts,

wheelcheirs used by the disabled, toy vehicles, various amusement



next electrical vehicle. The electrical vehicle related to the present
invention is a general electrical vehicle driven by an electrical notor
having a battery as a drive power source, and of course includes a general
type of autonobile, truck, bus, in addition to an electrical bicycle, an
el ectrical notorcycle, a forklift, and other types of work-rel ated
vehicles used at an airport or factory, exhibition halls, ~apd)ifoRfg3
vehi cl es used to.performwork under dangerous environnental conditions. It
al so includes golf carts, wheelchairs used by the disabled, toy vehicles,

various amysement, & - 140672003 park tides, andel@gtii cal track-borne
vehicles. in the eléctrical vehicle energy supply system according to the

present invention, the hattgei e@sethatcar evkhxete ieatogihe Rleet rdigalen
vehicle in the past are changed to repl aceable cassette-type batteries
t hat can heceasiing itwstat |tk srd Eaweveden, ddict hat tevhers tthetekeetiixeal
vehicle-stpps by at thg‘energg supply station, this cassette can be
repl aced by"™%° Fa8set e 0 HnEeREME Py pe® PRAE 5 MAARIFR LGy T SRtPGSE~ 6l |y
charged, the Qnpl.et the . process..af . supp! vipng. to.theq

el ectrical gvge%)%ﬁeg-, rg%fet é%ggevﬁ%h vf%é fﬁié:gt‘%%t §péhgat@%g§9 eéﬁdtj%roi'es
t hat had beenth=maved tHda emetheivehiwdng caresehsd gedaattHhenener wurpugpl y
station, which then awaits the arrival of the next vehicle for charging.
Thus, in theapr@sentisnveptsore ERebparer¥acgshbly afcaaspstel eét Fhedeme
vehi cl e, m@ich i.h.the gg%t was

nunber of E&RSETtR- ryp’ %u%%ﬁ%yggﬁéfgéfi 3?%? Igé%%bﬁ%%&%??éﬁgﬁgﬁg¥n§ t hese
cassette-type paldali 68 HeMGind shelbyted the a.bargeNUFbRE-of, elmetri cal
vehicl es and a | arge

which the cassette-type battery or batteries that had been removed

from the vehicle are charged at the energy supply station, which

then awaits the arrival of the rext vehicle for charging.

Thus, in the present invention, the battery part of
the electrical vehicle, which in the past was part of the vehicle,
is replaced by a number cf cassette-type batteries of a uniform
specification type, a these cassette-type betteries being
distributed to & large number cf electrical vehicles and a large
number of energy supply stations, battery storage locations, and
automatic vending machires, by leasing or rental, or by indiwvidual
sales, the payment for this beinc achieved by “he cowner ox user
of the vehicle paying for the energy by cvaving fcr the emount of
electricity charged into the cassette-type beattery.

Additicnelly, in the present invenzion, in each of
the cassette-type batteries, in addition to battery infermation,
historical information about the charging condition is recorded
and held, and minimally before and zfter charging the charging
reccrded ¢f each battery is mernitored, thereby enakling & judgment
to be made with regard to the battery characteristics. Thus, if

a judgment is made that the pattery has deteriorated, the battery

-1



nunber of energy supply stations, battery storage |ocations, and automatic
vendi ng nmachi nes, by leasing or rental, or by individual sales, the
paynent for this being achieved by the owner or user of the vehicle paying"
for the energy by paying for the amobunt of electricity charged into the
cassette-type battery. Additionally, in the present invention, %i gcp%m of
the cassette-type batteries, in addition to battery information,

hi storical information about the charging condition is recorded and held,
and minimally before and after charging the charging recorded of each

b tt . . H I- . —~ -t. h G d
attery | TROLLOraflc b her S ANAbLINgnE d:uA0TROL, (10 bee Tadecuid o coar

to the batte characteristics. gnent i s nmade that
battery hasydeieid-arated, atdesdghtersys¥ern. % OCT 2003 in question can be
renoved fromthe electrical vehicle energy supply system charging and
supply system Essenti @sbygntialpontirasenwiadt whehabovebaveedoprd @r1Cart ,
t he present_invention accommodat es vehiclesL_mhithaﬂge a,ﬁp%%iﬁsqof
activity tHar i< & BEPENITYHAL Yt & WEVEPES Ands Mot ad™ e "6Wfef of

the vehicl g, {i8,:29¢ ia%‘iii‘ékggac'ha(tbyé £68Me RIn COMM S8 £H50ycPE 284l 8Melas
conpany), the globally standard cassette-type battefies can be easily

pur chased troy ouseraif any ddntelen exahanger fcuez 1l paynentn, aif acprescribed spot
havi ng the function, for exanple, of a gasoline station, thereby enabling
the easy Pt el&séedfcapa@yr i ddle eheraply sBadasid eas 1aidte Have rdderees
depleted, in consideration of .environnental problens, are returned to such
as prescr i ‘ved gpeo“"ts,l Ychar Cds,eaagarﬁiseena éled™s ﬁnn%?hﬁ]§en8?5$a€ﬁgp“under
t hi tsh([;tewt Liwgqstﬂe%ri%@e sgRMeskial] enchanact 8f ] sbirGe:NAlpie Of atdiswikA¥ention
' station, thereby enagbling the easy purchase of electrical energy.
Batteries that have ©Dpecome depleted, 1in consideration of
environmental problems, are returned to such as prescribed spot,
charged, and then reused.

It must be noted that under this new invention, the
remarxable characteristic nature of this Znvention is that the
ownership of fully charged battery cassettes shall not bkeicng to
the owner of Electrical Vehicle NOT in the format of “Rental” or
“Lease” system.

In a definitien of rental cr lease system, the exact shape
ard exact contents of such cassettes shall be rented or leased &nd
returned to the owner of battery cassettes nolder et the eneragy
station on “es is” basis when such cassettes were downloaded or
newly loaded.

In view cf such situetion, this invention should totail
be different froma rormal “Lezse” or “Rental” system. Trhe ownership
of such interchangeable cassettes should be belong to an operating
company, provided that the EV owner(s) shell be billed by the

orerating companry for the fee of using erercy just like gasoline.

The best exampie of which is the transoceanic conteiner fo carry



ownership-of fully charged battery cassettes shall not belong to the owner
of Electrical Vehicle NOT in the format of "Rental" or "Lease" system 1In
a definition of rental or |ease system the exact shape and exact contents
of such cassettes shall be rented or |eased and returned no the owner of
battery cassettes holder at the energy station on "as is" basis when such
cassettes were downl oaded or newly |oaded. In view of such ®iQCliaplidn, this
invention should totally be different froma normal "Lease" or "Rental"
system The ownership of such interchangeabl e cassettes shoul d be bel ong

to an operatd BgcqcOMRARY: i P0vided that the EV,ownar(s); 5-1%1%‘ L:he AillLed by

the operating conpany for the fee of UuSing energy just e gasoline. The
best exanpjeodd dmkischokScthetid ansaceeanskc container to carry 8 - $ OCT 2003
t he goods and -deliver to the designator (s) . This shipper of certain

goods does not own the container. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1

is draw ngBMgEu%tErS%%Lggzé%lg%c%g%)%gaﬁg&ggoof an exanpl e of an electrical

vehi cl e enérgy supply sy the present invention. Fig. 2 is
a drawi ng showing an exa@pl ¢ iof dtreiain§oi_rzn‘mﬁ%aﬂﬁ? ©fe 2082856 ErdnyBE
battery that is installed in an electrical vehicle that is used in an

el ectri cal awvehietbee erfery e esuppky 1 syasdtieheaccargli Agpp by tslye t pmesentrding
invention. Fig. 3 is a drawi ng show ng an exanple of the position of a
casset t e- t Ype FattrEFF F n* QAT &t ri cal vehicle. a drawing showi ng an

exanpl e of Figc. 2 1is a drawing showing an example of the

cenfiguration of a cassette-type battery that is installed in an
electrical vehicle that is used Zn an electrical vehicle energy
supply system according to the present invention.

Fig. 3 1is & drawing showing an example of the position of a
cassette-type battery in an electrical wvehicle.

Fig. 4 is a drewing showing ar example of
cassette-type batteries that are steacked for use in the present
invention.

Fig. 5 is a2 bXock diagram illustrating an example cZ
the control path in an electrical vehicle energy supply system
according to the present invention.

Fig. €& 1s a block diagram showing an examxple of the
storage means provided in a cassette-type battery used in the
present inventicn and the peripheral circuitry.

Fig, 7 is & drawing showing an example of the shelf
configquration that ferms the storage space in an example of the
storage function used in the present inventiocn.

Fig. 8 (A) and rig. & (B) are drawings iliustrating
an example oI specific use of the storage function of the present

invention.

Fig. 9 is & drawing illustrating an example ¢f the



cassette-type batteries that are stacked for use in the present invention.
Fig. 5is a block diagramillustrating an exanple of the control path in
an electrical vehicle energy supply system according to the present
invention. Fig. 6 i.s a block diagram show ng an exanple of the storage
means provided in a cassette-type battery used in the presgng invention ,
and the peripheral circuitry. Fig. 7 is a drawi ng show ng an %Xﬁbﬂaﬁof t he
shelf configuration that forns the storage space in an exanple of the
storage function used in the present invention. Fig. 8 (A) and Fig. 8 (B)

are drawings illustrating an exanple of, specific 4 , SLOF age
 GPhg Bresenic L avaner oo gerabre wlengrt el FRg:

function i'S a driawin strating an

exanpl e cf; dhgd £nC 2003 .conhi ggﬁﬁéi@rb&frgapns%hgﬁgrépﬁderv&mcel:t%iﬁ@ergy
supply systemthat 1is used in an electrical vehicle energy supply system
accordi ng td ahkherpeeseniniamenti.on. Fig. 10 is a drawing that illustrates

anot her exanpl e of_anﬂglgcgyica!_vehicle energy su Ply system according to
the present |nventlonF*Erdf'1&%%%3%#%ﬂﬂaRFﬁblshbﬁrﬁg %na5§55%¥538ppiﬁe
contf guratf,on ol 13 RALLer v, SLOIAIE JQeal LQRp1 ). Lhe EXAUM 2 fAholRo the

el ectrical®veélli &ié nergy sup ?y system according to the presént invention
shown in H@seh® ikl@ntidenls a drawing showi ng an automatic vendi ng
apparatus for electrical vehicle cassette-type batteries used in

Fig. 11 is a drawing showing an example of the
configuration of a battery stcrage location in the example of an
electrical vehicle energy supply system according to the present
invention shown in Fig. 10.

Fig. 12 is a drawing showing an automatic vending
apparatus for electrical vehicle cassette-type batteries used in
the present invertion.

DESCRIPTION OF TEE PREFERRED EMBCDIMEINTS

Preferred embodiments of an erergy supply system for
en electrical vehicle according to the present invention are
described in detail below, with references being made to the
relevant accompanying drawings.

Specifically, Fig. 1 (A} and Fig. 1 (B) are drawings
which generzlly illustrate an example of an electrical vehicle
energy supply system according to the present inventicn. These
drawings show an electrical vehicle energy supply system 100, which
nas an eilectrical vehicle 1 that into which is remevebly installed,
et 2 prescribed position, a prescribed number of cassette-type
batteries 2, and an energy supply station 3, which mairteins a
piurality of the cassette-type betteries 2 at all times, and which
executes an operation of separately charging the number of batteries

2 recuired for one electrical vehicle 1 as a unit & and has a functicr

of storing fully charged battery groups. Wher an electriceal vehicle

10



t he present-invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred
enbodi nents of an energy supply systemfor en electrical vehicle according
to the present invention are described in detail below, with references
being made to the relevant acconpanying drawi ngs. Specifically, Fig. 1 (A
and.Fig. 1 (B) are drawi ngs which generally illustrate an exgglﬁ of an
el ectrical vehicle energy supply systemaccording to the pres 10 T 443
i nvention. These draw ngs show an el ectrical vehicle energy supply system
100, which has an electrical vehicle 1 that into which is renovably
installed,  at a.IpLeSL%ri bed position, a prescribed nunmber of cassette-type
batteries 2,°&nd &n°emsr g?“’sﬁbﬁ‘l“?ps'tfasﬁ"dﬁ@, SwhEEh FaidttaPhdhg Pt ity
of the casgebles bYRG BALE GRS 2188 ;all i MBS, .and yhich  execules,
operation of separately charging the nunber of batteries requi fed for
one el ectracalkreetdrclaeel wais: At kiistmb ~antehas Ba f thetdon: +-0f sseardngd ul ly
charged battery groups. Wen an electrical vehicle 10 -$ OCT 233 1 stop
into the efkrigif SaSpRY stapivtatigart Wratahievef ceee betitverpargrauphe?
currently instal i1, the electrical vehicle 1 are renoved, and are
Copl aced wif Rrefleid haSEE oGt ot P et SohopRll fane Bt Greas) donnid
ener gy supptacisdrat 30Bednthatabave Q%e@hEU%h%:%Qa%%?QaytQ%FEBSnO%,S%%%ra

y

batteries 2 that were renoved fromthe energy  supp station 3 being
charged atei$et@valgyesappeyl stetdiony 3prt hee edectaneraly vebpTy esthdieadi ng
for the next ene supply station 3', and the energy supply station 3
wai ting fo%< t h"é"%\?ﬁ\ﬁ]evﬁ%e Y FHEPhérS et ik aleivérecker e abovelnétfed
battery 2 if@tnds diestakbed fohide -
The above-noted battery 2 that is installed in the
electrical vehicle 1 of the presert invention, as shown in Fig.
2 (A} through Fig. 2 (D), is preferebly of flat construction, formed
by a plurality of battery cells € that are arranged in & planar
manner, so that the outer shape of the battery 2 is itself flat.
In the battery 2 that is used in the present invention,
as shown in Fig. 2 (A), a plurality of battery cells 6 are mutually
connected by appropriate electrical wiring, thereby forming a
single cassette-type battery pack.
Zcditionally, in the ©present <invention the
Cassette-type battery is provicded with an outer frame 7 of an
épprorriate material that covers the battery cellis 6, this outer
frame 7 not only greatly improving the ease of the battery, but
also enabling the removable installation of tre battery in a fiat
shape in locations such as under the fioorboards of the electrical
vehicle or under tke trunk compartment, these being locations at
which a change in the design is relatively difficult.
Thus, in *the présent invention, because the weight
of each battery cassette 2 is epproximately 20 kg, the installation

location therecf greatiy affects the balance of the electrical

11



electrical vehicle 1 of the present invention, as shown in Fig. 2 (A
through Fig. 2 (D) , is preferably of flat construction, fornmed by a
plurality of battery cells 6 that are arranged in a planar nanner, so that
the outer shape of the battery 2 is itself flat. In the battery 2 that is
used in the present invention, as shown in Fig. 2 (A) , a plurality of
battery cells 6 are nmutually connected by appropriate el ectrigaﬁ, .lwi,m ng,
thereby formng a single cassette-type battery pack. Additional @/ W the
present invention the cassette-type battery is provided with an outer frane

7 of an a{;g.rpgi ate material that covers the_battery cells 6, this outer
frame 7 notSontyF griédt FJ1F miit\Winge e it @ik éNof 1§ he' -batt &F FNoGht &P I8
enabling t A\, i L.l at.j.o. attery in a flat shape in

| ocat i ons Eﬁscﬁ%ggﬁ% or ?ﬁ%ﬁf:tdé’rebg%{r){d%r& g? gt%*r‘TeJE%r“e(':‘cljt E‘T%afo‘at\?eehi’%?lec or under
the trunk Benpasrd nerd hebhesmober Nthdeati @R athe WG va -eRgpgen i dhe
design is relatively difficult. Thus, in the present invention, because the
wei ght  of CeEePS ThtdtetPechswel tter2 pE Elppredeicrat ek dhikg.e,t he insteslitl ation
| ocati on tpgrlegtt%rt%ati%t afvf.ectnst éhe bal ance of the electrical 11 - $ OCT
200 vehicl & “F6F TERTS 1TSS S ShomATFRT BRG.T98T 347 5% $haad Yo BE best

is T
to installatdesn afaitheebottomof the center parz of the vehicle. Because
t he heavy notor inverter and ot her heavy conponents are disposed at the

front part of the el ectRiccaB tehitbkenghtrid.s3best artodtadaios thet baldweri es

at the center and.rear parts, so as to achieve a good balance. Fig. 3; (A
t hr ough Fib}?e §O(1éjg‘é}f-“et3(ﬁrhwf@ddse>f%’ﬁlesﬁg\ﬁ electrical vehicle 1 into which

are removably installed the cassette-type battery 2 ¢f the present
invention. |

In the present invention, the electrical vehicle can
have a plurality of cassette-type batzery groups 2 in one flat level,
and it is preferakle that, &s shown in Fig. 4, the batteries 2 be
either in one level or stacked tc install them in the electrical
vehicle.

Fig. 3 (D) is a drawing that shows how, rather than
installing the cassette-type batteries 2 of the present invention
horizontaily, they can be installed a2t a prescribed angle with
respect to the horizontal, thereby achieving a three-dimensionzl
packaging, with a plurality of cassette-type batteries 2 used in
a parallel aligned arrangement.

Fig. 3 (D) shows the example ir which the
cassette-type batteries 2, 2', and 2" are used in an attitude that
1s nearly perpendicular with respect to the horizontel attitude.

The installation position of the batteries 2 in a
single electrical vehicle 1 of the present inventiocn is preferably
Friorly established.

Additionally, in the present invention, while the

number of cassette-type batteries 2 installed in an electrical



the configuration of an exanple of a electrical vehicle 1 into which are
renovably installed the cassette-type battery 2 of the present invention.
In the present invention, the electrical vehicle can have a plurality of
cassette-type battery groups 2 in one flat level, and it is preferable
that, as shown in Fig. 4, the batteries 2 be either in one |level or
stacked to install themin the electrical vehicle. Fig. 3 (Dp OGT &apy awi,
ng that shows how, rather than installing the cassette-type batteries 2 of
the present invention horizontally, they can be installed at a prescribed

angl e with, .respegt to the horizontal , thereby achieving a L
t hr ee- di mensi loCzLa 1 Bécﬁéai#ﬁ‘g?“w 4 pi-aPal 13 Ut FEESLEFLeF &Y th g8 Wt teri es

2 -used ini:asppratdelpal bgned arkangs .1 Hi 6D &3 ;Lhe. exanple in
whi ch t he cassgtte-typeel‘EI bg?fééri e§§2, 2' ,tra%lgﬁ%t'edzré %Js?c’é’ g:i\%‘én%“gfoiérfude
that is nearly 'perperdiecakarenidr eesneicd, to itheeboriznntal catdiitude. The
installation cosition of the batteries 2 in a single electrical vehicle |
of the preseift® 'tYRGENPT o 9 T3ref evabi sl e rii o hgh est dbircshedediAddi Enonal |y,

in the presgnt.d.nvengi o )i le the nunber of cassette-type batteries 2
i nstal | ed ‘is%%aandt& Eg{q‘r?%aalb\ﬁ%k-* Btﬁ"‘gﬁ ,%*‘rscx?éﬁFEF%"*:L}’Foﬁf tbla eSptesent©
i nvention Be inoitapaeti entardaey itvigkeds eidcdsiduiefenaple o have this
nunber limted to a specific nunber . Therefore, for exanple, it is
desirable to establishEachreé typeszofetdleetypechbtvehiad &5 usedsuahths

I arge, nqu*ggeﬁ%nqnvention ras a stora n £ ' j atl
T 2 : rage means 8 for storing informaticn

wlth regard to the charging condition, number of charages, remaining
cepacity, and internal resistance cof the battery cells 6 contained
therein, and infcrration such as information with recard to the
life of the cell ¢ and the owner or user, and a display means §
forselectivelydisplayinginformationthatisstoredinthestorage
means.

In Fig. 2 (D), the reference numeral 11 denrotes a
connector which makes cornnection of the cassette-type battery 2
to an appropriate connection end of the electrical vehicie 1.

Thet is, it is desirable thet ir a battery menagement
system according to the present invention, for example, a storage
means that is at least one type selected from a group that consists
of a semiconductoer storage mechanism, an optical stcrage mechanism,
a magnetic storage mechanism, and a storage means making use of
an atom or molecule being mounted and, as shown in Fig. 5, this
is connected irn a contact or non-contact marner with a management
computer 51. It is alsodesirable that the shepe of the cassette-type
battery 2 be made so as to facilitate the provision of a display
apparatus 9, which displays the battery condition.

In the exampie thezt is shown in Fig. 5, for example,

ir the case in which a driver of a vehicle that has stcpped into
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conpact, and establish the nunber of cassette-type batteries 2 to be
installed into each type of electrical vehicle 1. Each of the cassette-type
batteries 2 used in the present invention has a storage neans 8 for )
storing information wth regard to the chargi ng condition, nunber of
charges, remaining capacity, and internal resistance of the battery cells
6 contained therein, and information such as information with retard to
the life of the cell 6 and the owner or user, and a display-ngdi{d 9)03f or
selectively displaying information that is stored in the storage neans. In

Fig. 2 (D)t erence nuneral 11 denot.es a__conpector which nmakes
connection  of Q?ﬁégga“sus%taﬁe-s ype“bat 'gfgf’y‘ef‘ctc(?"gﬁgaﬁbr“dﬁr fat e*tonnéction end

of the el egler ktakbryehithanliciBhatid s relvks desd hbberthab df@-batkery
managenent system according to the present invention, for exanple, a
storage rEansetdad by mtedeedsblonbet ypdesel ®otedct o asgvenphihatrd
consists of a sem conductor storage nmechanism an optical storage

mechani sm** & SrEgreti EXeh of A eMafiidife fandh as shot el e dmaRF Aige use of
an atom Orp_r@lcecgtﬂleg pﬂ@@e@&%ﬂ%egamtuaéSﬁhOM' Ian I_Elegt:r15beé Q}I -Seralt%]q
connected in a contact or non-comtact mannef Wih & nanagenen? conput er
51. It is @irsandesheaid &3t dasplhe rshppesef:dhedeassatdechypesrdattgey 2 be
made so as to facilitate the provision of a display apparatus 9, which

di spl ays t¥@aBatver 4 condi tirescrinethéiexlampl>é.-that is shcwn in Fig. 5, for

example, in the case p which a driver of a vehicle that has stopped into
13 -5 OCT 12003 the ehg?gjifn%ﬁb‘blsyoé\[éﬁ?i%ﬁpgcﬁ’olrncr aTeTRAL oBF Thens

Pﬁ; ter | es mér@brshig REBeLT I1GRl n¥RH £1€nknd S A FBIPRL 0f A dTerbenghlpy system
manufacture, and histcry items such as the date of the previous
battery replacement, and number of previous battery replacements.

Then, the main computer 51, using for example
telephone lines, accesses a computer of the battery 2 leasing
company ©r manhagement compeny to verify the information that is
displayed, at which point the operating terminal mezsns 53 is
operated to send a cherging start command te the charging management
computer 52, via the main computer 5I, so as to autcmatically perform
the operation of replacing ail or & desired number of the batteries
installed in the electrical vehicle 1.

At the energy supply station 3, a monthly invoice is
issued to members, based on the amount of charging time at the time
of replacement cf the battery 2 fcr the electrical vehicle 1, and
from the amount cof time from the previous kattery replacement to
the current battery replacement.

Otrer energy supply stations 3' and 3" are also
connected tc the above-noted leasing company or management corﬁpany
via an approprriate line.

As shown in Fig. 6, a basic element in impliementing

an electricel vehicle energy supply system according to the present

14



is operated by pre-established rules, a prescribed nenbership card is
received fromthe nenber driver, this being inserted into a prescribed
card readi ng apparatus 54, and a prescribed operating term nal nmeans 53
di spl ay-'no prescribed data fromthe card reader apparatus 54 on a
prescri bed display 56. The contents of the display include such itens as
the nenbership nunber, the nenber's nane, battery type, and the battery
manufacture, and history items such as the date of the previoug Dbptery
repl acenent, and nunber of previous battery replacenents. Then, the TaIn

computer 5. using for @xampbesstehephone: lines, acgesses,a. corput er.of the
battery 2 | easing conpany or managenent conpanhy to verify fhe information
that is drsptayedtyate bhttér Rai nt, dheddper ahé ngabenApngd symanNscbFds
operated to send a charging start command to .the chargi ng nmanagenment

conput er 5??5%¢%F%1ﬁ¥9ﬁa'ﬁtgéﬁbu¥éﬁﬂ5fﬁ §6ragied awtomaEcally perform the
operation of replacing all .qr. _a.desired nunber of the hatteries installed
in the electrical vehic:éﬁfflﬁflgﬂé %ﬁéﬁﬁvnsﬁﬁﬁﬁf's?atﬂgﬁ“@F“ﬁ‘ Eﬁﬁy

i nvoi ce i sstbssaediridodepbey oiased enat f&ea%}éﬁ'&m%t&@%gltﬂg Figp at the
time of replacenment of the battery 2 for the electrical vehicle 1, and
fromthe amowatvelatihemremonytdiecpted,owisi dat $ eryerrcepl aceneatant KEPRNE

current batt?%% rgpLacenent. Q her enqrgﬁ supply stations 3' and 3" are
al so  conngct?®d 1Y th&CEBEIEE AT VY IBGLPhg ReRD ARy SMSéRaleRent conpany

via an appropriate |ingyiAS sHOMD jisn, Fig.6,,8:Pasic glement Dy g.1,

impl enenting an electrical vehicle energy supply system according to the

pr esent 14ttt Tis written into the non-volatile memory 8, data that can ke
envisicned Inciudes (1) the number of times and dates that the
battery 2 has been charged, (2} the manufacturer znd mcdel of the
battery 2, (3) the user numkber &t the time of charging, and (4)
informaticn related to battery cell replacement.

A means of writing the above-roted information into
the non-volatile memory cirxcuit € is, for example, that of writing
the information into the storage means 8 of the cessette-type
battery 2 in response to a charging start signal from the above-noted
main ccmputer 51.

In the present invention, the display means 2 of the
battery 2 can display either the battery voltage or temperature
velue.

The maragement computer 1 of the present invention
Captures deta at the point in time that the battery is charged,
and performs management accerding te the custemer number,
registration rumber, and cassette number. The prccessing that is
performed is to record such items from the data as the date of
manufacture, the number of chargings, the date of charging, the
menufacturer, the battery type, anc historical date such &s the

maintenance record, sc as to make & judgment with regard to



LL,u ~n-vent-on is the provision of a Storage neans 8 in each of the
cassette-type batter-fes 2, by which the charging history for each - L L
cabzet- _e-type battery 2 can be verifi ed at a glanice. Specifically, as
shown in Fig. 6, -the tatt-ery 2 has storage and display circuits that are
i npl emented in the form of non-vol atile nmenory circuit 8 whlich is a
menory such as an EEPROM CPU 16, a conmuni cation contr ol gaquwGQﬁjand
an LCD9. Wile there is no particulary restriction on the data® ‘tthat™s
witten into the non-volatile nmenorv 8, data that can be envisioned

fncludes (JgsitherRuihersof o4 iRes ad, dates, I:hat theub Méﬁg%%ﬁhhﬁ%aggen

charged, (2) the manufacturer and nodel of the "batfery 2, the user

nunber at ttdeatd brtokrcharging, and (4) information 'ormation related to
batterv cell replacenent. A neans of witing the above-noted infornmation
into the non-vol atil elfeldt PiEsEaE 061,00 ok tekaufsIise 1P RakC ¢fedPEMi ng

the information into.the storage_negapns 8 of t.he cassette- Jbattery 2 in
response to & CH&PGi Ag gfngﬂg gfgﬁgﬁaﬁ%ﬁﬁt%eel‘ab%\)&tr%fqe& tbyr?gi%ﬁ‘cv,oﬁpgﬁer 51.
In the pregentirinkephe OfhetNe dicspbayndeads Gk @fhcthe, baftery 2 can

di splay either the battery voltage or- tenperature value . The managenent

conputer 1 of the preséntpiaonsshtricontcy waptimesaddt aeatiitbe peisatcibed time

that the battery is charged, _and perfornms nmanagenent according to . the

cust omer rUfYEFEtPRGITLT AP Hoh Bl St UhfFScRERRS & B nUbEAT T ThE Drécessi ng

that is for example, . to directliy or in a non—-contact manner performwriting
of the eabove-noted data to the control apparatus of the
cassette-type battery simultaneously with the occurrence ocf a
charging start signal from the main computer and to read data
therefrom using a non-contact method.

To do this, the interral resistance of each battery
cell 6 in the cassette-type battery 2 is measured using an internal
resistance meter, this being ccmpared with & pre-established ideal
internai resistance and, if the resistance reaches, for example,
80% or greater, the battery is replaced.

Repiacement is done with = caSSette-type battery
manufactured to the same specifications, and is preferably done
with a battery from the same manufacturer, of the same model, and
having the same characteristics. Informaticn with regard to =z
replaced battery is written into the IC card as a historical record.
The data with regard to the internal resistances of each battery
is used to make a judgment with regard to battery replacement.

Therefore, the cockpit panel &t the driver's seat of
the electrical vehicle 1 preferably has a means to displeay the
cepecity of the battery Z of the electrical vehicle 1, and alsc
this shoulddisplay the deterioreticn condition of the battery based

on the internal resistance therecof. By doing this, it is possible
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performed is to record such itens fromthe data as the date of

manuf acture, the nunber of chargings, the date of charging, the

manuf acturer, the battery type, and historical data such as the

mai nt enance record, so as to make a judgnent with regard to 15 repl acenent
based on the life of the battery or judgnent with regard to bad batteries.
In the present invent _on, rt is possible to perform a good/badpjlidgdEidt of
a battery cell 6 within a battery 2 by nmneasuring the internal resistance
of the battery cell 6. A procedure for witing and reading prescribed

i nformatiop,into -.an [ st orage ne 8 of the battery 2 is, for
exanpl e, .p?dJ;lH@cgﬁggg$1%%gﬁmhéﬁ@gbﬁfﬁgﬁﬁﬁhﬁﬁgfcfﬁW?QﬁwﬁI FEITY TS t he
above- not el tatmitied he eeatdiQl--appar abais Ofe hbean8a§§%EtSbE¥F§ dahtery

simul taneously with the occurrence of a charging start signa romthe

mai n conpufe¥ ang pédcyeadtaha etdenefsuoml yss ey immon:cantiact geidwads To do
this, the jnternal,  resistance of each battery cell 6 in the cassette-type
battery 2 r& hed¥i¢¢ dsing an internal resistance meter, this being

conpared with a pre-estaplj, i -dAternal resistance and,. if the
resi stance reaches, for§£§%%g?g?ﬁﬂ§%%%Skﬂﬁrgét%rte%ﬁﬁg K&t FeF37 1Y &Bfaced.
Repl acenentniexrdaneesiithaaceassetie-dype Mabt eky cnABRNYE agd Y §thithe the sane
specifications, and is preferably done wth a battery fromthe sane

manuf act ur'8feSgreMeRE shike ndeielyinand hhabt hrequmcyamelchae acterdist.i cs.
Information with regar%dto a rfg]aced battery is witten into the |IC card
as a historical record”““Th&°Bars’wi th régdfFitéleRe iitersrih reki sPances

of each batdfyettel-%ydsedat  Make 2ant YAGBRE W, 1 by raeg%r‘_'gcrci)opastwtiecrc%ing
repl acenent .
means for the purpose of selectively displilaying prescribed
infermation of the various irnformation thet is stored within the
storage means of the battery 2.

A display means ¢ that is usable in the present
invention is, for example, an liguid-crystal display, and it is
possible to display on this display means 9 either the battery
voltage or the battery temperature.

In the present invention, it is preferable that the
Storage means § be an IC card, and it is desirable that this storage
means 8 be a non-contact type IC card.

By adopting a membership type card systemas described
gbove with regard to the present inventicn, and edepting & means

of storing prescribed information within the battery 2, when an
attempt is made tc charge a stolen vehicle, it is pocssible o
determine the identity of the battery user or card owner or user,
thereby contributing to the prevention of crime.

That is, in the case, for example, in which a
memoership .card is lost, the previocus membership numkber can be
canceledandeanewnumberissued,therebyguaranteeingtheidenti:y

of the membership card owrer at all times.

17



Therefore, the cockpit panel at the driver's seat of the electrical
vehicle 1 preferably has a neans to display the capacity of the battery 2
of the electrical vehicle 1, and also this should display the
deterioration condition of the battery based on the internal resistance
thereof. By doing this, it is possible 16 - ~ OCT 2-0013 to e sgt?-mﬁ, ,
determ ne the timng of the replacenent. of the battery 2 in éﬁ'}n t he
el ectrical vehicle 1, and it is possible also for an. enployee of the
energy supply station 3 to gain a grasp of this condition. An preferable

exanpl e of a nmethod of _measuring the _internal resistance of attery 2
is that of perforning Eﬁeghh%§§%F5WEnth%WﬁﬂsqEﬁBﬁT;Y%%%ﬁﬁﬁrgH-%Bgﬁﬁéﬁéy

vol tage theJRf Qas AR PRAl bYp1italise ydesin Akl t Bali each.ah dduse 1+
cassette-tvoe batteries 2 be provided with a sélection switching neans
-for the puarpdseeofrisebeed itrelty ttiespl ayiuhd pr escritbedpt i if orhmtbaaneoly t he
various infornmazion that |I's stored within the storage neans of the
battery 2.2 AiFitdpPhjifRapsor s K4t 'PBL 8SabL éthr’FetrHeCB?%s%ﬁtthq RRENEFBN i -,
thi s o spl oy W o G A cO 3R Bt B e s P PR BL Bl B RSB O
t enper at urewelr? cbll@ pEESEMd is@NthkOoBattdry  prekar abéestdatpriihe, storage
nmeans 8 be an IC card, and it is desirable that this storage nmeans 8 be a
non- cont actvaiypeudiC reaid en By efdaphing, & héeabtassiriapleyge toaf dr $y@redras
described _above with Qﬁ?a[d io tQ&ipresent Lpvention, and ado ting a nmeans
of storing prescPt bt iHf 6Pfatton Widtth PR nRt beiery 2°CHbett Sh € ex9Y

supply stations 3 can have te used to open the cover of the

-

cassetie-type battery 2 to enable repiacement of a cell thereof.

This should be configured in such a manner that, if
a third party improperly or without permission opens the cover of
~he battery 2 and replaces the battery cell € therewitnhin, it is
possible to determire that this improper opening and replacement
has occurred.

Naturally, this system car &lso be implemented by
using a user personal identificaticn number registered within e
computer.

In a case in which a battery cell 6 has been removed
from within the cassette-type battery 2, by adopting the
configuration as shown in Fig. 6, in which a voltage that is applied
to the cassette-type battery management zpparatus is cut off, it
is possible to store information with regard to whether or not the
battery cell 6 has been improperly replzaced.

In the above-ﬁcted case, it is possible'to invelidate
the membership card, making it unusable, cr for the energy supply
station 3 tTo reserve the right to demand damages imperted to the
lezsed item.

In the case in which the cassette-type batterv 2 is
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attenpt is made tc charge a stolen vehicle, it is possible to determ ne
the identity of the battery user or card owner or user, thereby
contributing to the prevention of crime. That is, in the case, for

exam )-le, in which a nenbership card is |ost, the previous nenbership
nunber can be canceled and a new, nurniDer issued,, thereby guaranteeing
the idenr--," ty of the nenbersh-'p card owner at all tinmes. 1-1 - %G
2S3 In this system the cassette-type battery 2 that is used H&ETWRMAIin _t
a plurality of battery cells 6, and because it can be envisioned that

there woul dsbe as ahteapividid-he hatter Mte%,d'ﬁt&isbﬁtaisé’{bpé 0CESS. 14, Lepl ace
a battery cell of the battery 2 manufacturer that has the prescribed

per f or mancerafgnantentef iadr jor¢ onet-chstecdargand seltdert he rhatpeiper2 at an
el evat ed p%ich tg_ avoi d such probl enms _beforehand, it is desirable that,
for exanpl 2B SR 6~k &y I8P tHENGK BT tIRT HALY-BE f idaeRl Fysehautificzed

energy  Supphihetahi:ons. &G have e used Lo open the cover of, the
cassette-type battery 2 to endble re ?ad%néh?oor“éségpl“?%%F&Sf?“nﬂﬁ5¥
shoul d be eonfiigurgtdie saeterd Jrarear thatoskl tr@ tdidQ:pRItye | OpERPErly or
W t hout perm ssion opens the cover of the battery 2 and replaces the
battery cePPLer et battery Rtati 8 enpogyi Hirelyos detienms ne ihadeddriding
i mpr oper ogﬁgé E@ng ggglap§n§n34 hQ§ occyrred. Naturally, this system can
al so be inpleénented By®® ddi A§ 8" uRET e sORAF LI UENL PRITAtHISE / ntinbiey 15
regi steredaWHzRicB €natC@ARUR gebN:fofrAS ety Lk WAL %ega}ag‘s 1@"_¥v8§1:%d G fgs been
renoved fromw thin the cassétte-type battery 2, by adopting the
the energy supply station 3 will ce nigker than in the case c¢f the
leasing systemn.
In an energy supply station 3 according tc the present
invention, & function 4 is provided which stores a group of batteries
that are of a number that is sufficient for a single electrical
vehicle 1, an example of this battery group storage function 4 being
@ box-shaped storage space 12, which is capable of storing these
cassette-type batteries, and which also includes a charging circuit
that can execute charging of the batteries when they &re stored
in the storage space. More specifically, as shown in Fig. 8 [(R),
this storage space 12 is a three-dimensional drawer, or arranged
as & shelf,
Another example of a pbattery storage function £ in
the present invention, as shown in Fig. 8 (B), is that in which
& plurality of storage spaces are provided on a moving conveyer
200.
In the box or shelf 12 that serves as the storage space
in the present invention, a function 13 is provided that either
simult;necusly charges the group of batteries 2 therewithin or

performs processing sc as to maintain the charge cf batteries 2

for which the charging process had been completed.
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configuration as shown in rig. 6, in whieh—=a voltage that is applied to
the cassette-type battery nanagenent apparatus is cut off, it 1s possible
to store information with regard to whether or not the battery cell 6 has
been i nproperly replaced. In the above-noted case, it is possible to
invalidate the nenbership card, making it unusable, or for the energy

supply station 3 to reserve the right to demand damages inpar%gﬂﬁgq\bge '
|l eased item In the case in which the cassette-type battery 27ikV¥ Wy ocr
203 used as an individually owmed item it is possible to nerform charging

thereof at home, but ifnthe charging Sy E|sc Veglgggcpgqg9c%§ P%CQH%% there

is a good chance of overcharding, déep argi ng, g “occuri ng,
it is possidierdimgenvi sh@mprdskat theebaddgr vt dathlds Lrkeepaegdetfiiigrat ed.
Because the charging of such a deteriorated battery 2 at a energy supply
stat:..on %ﬁqﬁqqns éepénd|FEF Upors rhievidgd ee it Watesitorast orscriegui ke a
Ionger t|q§ a._cha ce t hat the ch? d anopunt, that is, .the

fo

anount i nvoi ce(f f’o‘?irﬁ L3 HE YeR rgy “§apptly st% %3 SHPEFIS-S5& Kitghert"ehan in

the case ofoiii@nel gastng ssh-ell LoeAMbPNeLAY,sUPRIde MALLED- G ACGRY ding to
the present invention, a function 4 is provi déd whi ch storés a group of

batteri es pidsatriked efranmnmﬂnm' that is sufficient for a single electrical
vehicle 1, an exanple of this battery group szorage function 4 being a
box- shaped storage spa®&d 12109anﬁ7| dTcaphbl ePoIS %ﬁwar#ﬁ@efhb@% it 1is

o e PSRtk ARG S o, LOELASS 8.0 BB Bl L
space. Mrenaspesi ficatbyzg@srd@Wuhde Fbgpa8téles 2 required by a single
electrical vehicle 1, elthouch this is not an absolute recuirement
and, for example as shown in Fig. 8 (A), it is possible to have
a conflcu* ticn in which each one of the A, B, and C columns cf
shelves holds the number of battery 2 required by a single electrical
vehicle 1,

As noted above, in the present invention because the
charging history of the individual cassette-type batteries that
are charged is stored in a prescribed storage means 8, and the
configuration is such thet the stored information can be read out
to 2 display means 9, it is also possible to have a configuratiocn
in which the prescribed information can be stored from the
above-noted charging operaticn means 13 in each of the shelves 12,
which serve as the stcrage spaces in the storage secticn 4, into
the storage mears.

Each of the individual sheives 12, that serve as the
storage spaces that form the storage meens 4 in the present invention
is provided with a display means 14 that is cepebie of displaying
informetion such as the condition of the shelf 12, the charging
condition, the charging status, and the remaining charge capacity.

Each of the storage spaces 12 in the battery storage



this storage space 12 is a three-dinensi-enal—drawer, or arranged as a
shel f. Anot her exanple of a battery storage function 4 in the present

i nvention, as showmn in Fig. 8 (B), is zhat in which a plurality of storage
spaces are provided on a noving conveyer 200. In the box or shelf 12 that
serves as the storage space in the present invention, a function 13 is
provi ded that either sinultaneously charges the group of batterd &722003
therewithin or perfornms processing so as to nmaintain the charge of
batteries 2 for which the charging process had been conpleted. 19 - 7, OCT

2001 That isS,...n_an.el.ectrical ehlcle .ener gy pl St em according to
t he presentélnvgntgbn ﬁh% Bach” Sf heTenety Suﬁg §¥U%%%t|8ﬁs“§ % 2Qnd 3"

is provi dedeacbat veryc3tecade asfe@& anged cRViAGrar LW ébh&h%éﬁ&f&ge
spaces 4, the storage spaces 12 that formthe baftery storage section 4

bei ng dlsp@sédratc@WRHJR}cho an prggctinbedpace antgenment. hédlid banakky,2,i n the
present invention.it is .desirable that the size of one stora%e space =2 be

such that i e%ﬂ%%ﬁ%§“?ﬁé°§to?%d@”dﬁ R& PedbehOfshatbettesy 2 peguilied by
Fequi rement” Sne Fort eabntr 5 SR A 5 B A T Taobote Bt o

requi r ement and for ex e-as nNrig

have a cohbllguratbarrtelm ﬂhh%&f@}cfﬂgoﬁeo@é 4y As Ber 8tihde ¢el HATS: Hfn

shel ves holds t he nunber of battery 2 required by a single electrical
vehicle |. tAs Abaee dBrecti-n the present invention because the charging

hi story of t he |nd|V|duah_cassette tgpe batterles t hat
Thet 1s, as sh in 8 (A}, the shelves C are

in the empty sheif condition and, in the case in which a prescribed
electrical vehicle 1 pull into an energy supply station 3 for the
purpcse of receiving a supply cof energy according tc the present
invention, these shelves C would receive zhe cassette-type
batteries that are removed from the electrical vehicle 1, and these
shelves would thus be in the above-noted first cordition.

In Fig. § (&), the shelves A were in the same first
condition as the shelves C last time and, by the stopping into the
energy supply staticn 3 of an electrical vehicle 1, have received
all or part of the removed cassette-type batteries 2 therefrom,
and hold these batteries for charging therewithin, this condition
being the above-noted second condition.

Firther in Fig. 8 (A), the shelves B were in the same
second condition as shelf & last time, the cassette-type batteries
therein having already been charged,after which a trickle charge
is being imparted to these batteries 2 to prevent discharging of
the batteries 2, this being the above-no*ed third condition.

By an electrical vehicle 1 stopping into the energy
supply station 3, after the cassette-type batteries 2 have been
removed from the electrical vehicle 1, the shelf hoXding the

batteries 2 charges the batteries and is in the seccnd condition.



are charged is stored in a prescribed storage neans 8, and the
configuration is such that the stored information can be read out to a .
display neans 9, it is also possible to have a configuration in which the
prescribed informati on can be stored fromthe above-noted charging )
operation neans 13 in each of the shelves 12, which serve as the storage
spaces in the storage section 4, into the storage neans. Each3o{Ct 63

i ndi vi dual shelves 12, that serve as the storage spaces that formthe
storage neans 4 in the present invention is provided with a display neans

14 that is capable of q%%9£g¥%ggjjj@ggr t&f§goﬁug:%ﬁgstQ§@%QQQi§L9p80f the

shel f 12, the charging con ron, thé tharging s Gas, “and fhe renai' ni ng
charge capacitng. cEaeh okntibe st oriage rspacesenliziian 1t hechatiheryastai-age 20 -
7) OCT 2003 section of the present invention is configured so as to be

sel ecti vel suptacedatpcany fofr theeeurorsh tdfomgce eswy condit penst beitngn a
first condition, .in which the space does not hold a battery 2, a second
condi t i on, *5HF TG ©t hEZRPATE" HGIEdS - aSBakt &% v FIEMEPPRE TPt 787715 16ei ng
charged, andf i fdh&QNdidd s el ¢ WDL Che thee SPAGE olds g Q%EE%V-'Xﬁ@”d_
charging processing Is performed to maihtain the chdrge thereof. That is,
as shown irenfevgpd 8agbeiteheyshelateerCeare atrd e rerpt ynsbetie conrditison
and, in the case in which a prescribed electrical vehicle i pull into an
ener gy suppldf $&t S6AT39% 0¥ fe 1pui-pBsetotvieceidriing aastppl e chasger gy

accor di ng ttoo ttlﬂg éjerceosn%qtcoridq\%%g}li. O'i]'het hgsg ?hgl Vﬁgr G Iquucl) derr ec%%inv.%ittpe

cassette-type atteries that aré rembved T rom the &I'ect i cal vehicle 1,

and these resilctesowotd Ehsise the ithokhe akeveepobed dhidr ln canhdgraRte
transport means, such as a transport robot mearns is used to remove
the cassette-type batteries 2 that were stored in the shelves B
and maintained at & charged condition, ard install them into the
electrical vehicle 1 in a prescribed loceation.

The electricel wvehicle energy supply system 100
éccording tc the present invention repeats the above-described
operations, and can freely move the cassette-type batteries 2 within
the electrical vehicle energy supply system, so that without the
need for the owner or user of an electrical vehicle 1 needing to
be aware of specific cassette-type beatteries, it is possible to
purchase the enercy that is stored in a cassette-type battery for
use as the scurce of drive for the electrical vehicle 1, this being
in essence the cperating mode of the subkject system.

The overall configuration of the storage means 4 in
the present invention and an example of the configuration cf the
various parts shelves or box parts 12 ere shown in Tig. 7.

EBEach of the shelf groups A through C in the storage
means 4 of the present invertion can be dispcsed in & fixed manner,
and can also, to improve the eZficiency of the work cof removing

the cassette-type batteries 2 from the electrical vehicle 1, be

[A]
[ Ra)



In Fig. 8 (A), the shelves A were—in—thesane first condition as the
shelves'C last tinme and, by the stopping into the energy supply station 3
of an electrical vehicle 1, have received all or part of the renoved
cassette-type batteries 2 therefrom and hold these batteries for charging
therewithin, this condition being the above-noted second condition.

Further in Fig. 8 (A) , the shelves n were in the sane secqu @?ﬂdh on as
shelf A last time, the cassette-type batteries therein havin r been
charged, after which a trickle charge is being inparted to these batteries

2 to prevent,dischar ghngsofc dhehabieries 2, this being the above-noted
third condition. By an electrical vehicle 1 stopplng into the energy

supply station 3, aftemntthe deasseble-tyeabatifdciest 2 fransgchéemraTsenpyed
fromthe electrical vehicle i, the shelf holding the batteries 2 charges
t he batteri®¥¥taf§ars PR ¢He ¥ second condition. 21 - 3 OCT 2063 Therefore, in

the condition that is showyip Fig. 8. 40 the §%?&44}g¢5&$cq@hgggggrica

vehicle 1 stops into an énergy°” supﬁiy station he pur pose o

recei ving & char genrfighshs 86h FPRMORREAGE LEFISPRRLtABANS, tisich sagsad
transport robot means is used to renpve the cassette-type batteries 2,

af ter whi cin -the. helecnoedd veasske tandarngye sbrpi privsen abe eeErtied FAto the
shelves C of the stora ace 12, the shelves C being caused,.to chgnge

to the seébﬁﬂfgﬁﬁﬁprléﬁgeW ‘?LsﬁéTﬁbéthEP%lTﬁf?ﬁﬁ?rgfﬁoﬁ ith 9°8S5&dt to

the cassetfgyd ype hatt gr Less+ AN ANLAPPELPTI &L anl EABSPPIda TRAR c18UCh as
a transport robot neans Is Used to renove he cassette-type batteries 2

t hat wer e bBtrorsedis rnddeeeshed vee 3roanid lewebtls ired ratove ¢ var ged sospdicti on,
and install theminto the .
means 16 that uses a hydraulic 1ift, and &n already-charged
cassette-type battery 2 being pulied out from an appropriate shelf
part 12 of the storage means 4 and installed in a prescribed locaticn
in the electrical vehicle 1.

It is desirable that each of the storage spaces 12
be provided wiith a writing means and a reading means for reading
and writing with respect to the storage meens 8 proviced in the
batteries 2, the writing and reading means with respect to the
storage means 8 of each battery provided in the stcrage space 12
are connected via a prescribed path to a central processor.

It is desirsble that tke means for executing a
charging operation with respect to & grcoup of batteries 2 that is
stored within a storage space 12 within the battery storage secticn
4 include z hich-speed charging means.

That is, it is cdesirable that a hich-speed charging
means 13 in “he present invention perform charging of the batteries
2 at 1C to 6C for a period from 10 minrutes to 1 hour.

Llternately, it is alsc desirable that a hich-speed
cherging means 12 in the present invention perform charging of the

batteries at 0.25C to 0.5C fcr a2 pericd from 2 to 4 hours.



el ectrical vehicle 1 in a prescribed |ocation. The el ectrical vehicle
energy supply system 100 according to the present invention repeats the
above-descri bed operations, and can freely nove the cassette-type
batteries 2 within the electrical vehicle energy supply system so that
wi thout the need for the owner or user of an electrical vehicle 1 needing
to be aware of specific cassette-type batteries, it is possible Ho
purchase the enercv that is stored in a cassette-type battery P Z&ﬂé as
the source of drive for the electrical vehicle 1, this being in essence

t he operating node of the sgb'hec_t ‘_s‘yst,_?m _The overall configuration of the
storage neans 4 in thé&SpPEsERt2R W enti6n tahdd &P Ekdmple 1 Bf ~Phet tOT29®

confi guration-oh 4t:he ¥ 3L LQUA- RRRAS tS BRI MES, 0 nboX; RRELS : 14 187 & 8hawg in
Fig. 7. Each of the shelf groups A through Cin the storage nmneans 4 of the
present i nventdwoon ¢anpbefoimspbsed in a fixed manner, and can also, to

i nprove the efficiency of the work of renovin t he cassette-type batteries
2 fromthe electrical VéhigldesirapéeXhat pho@iuigders ColftPiaFedRdscds to
be movable,, | {1 degi.Laple thal. A effd clhepl, Lransport JTrans 9t . fqlot
means be used. Fig. Fs-a croSs-sectional vi'&w that  shows an exanple of

the confi gisRtd-Qntel R EPLIIRL SIHARIsY station 3 that is used in the
el ectrical vehicle energy supply system 100 according to the present

i nvention, in which th&hststagarspasedld sndizpesedentnderegitégndsaabe
cassette-%cﬁgeﬁgattery 2 of an electrical vehicle 1 that is located on the
ground | evV&IVHeiTg tPENBREEE P ES FEdsfort  neans 16 that uses a hydraulic

lift, and an already’cagrgﬁgxzibed above, in the present inventicn a

transport means 1€ is provided for moving the batteries 2 between
the battery storage section 4, which kas the storage spaces 12 and
the electrical vehicle 1.

Furthermore, in the present invention the transport
means 16 is configured so as to remove the batteries from the
prescribed location in the electriczl wvehicle 1, and store the
batteries intc a stcorage space that is in the first condition in
the battery storage section of the energy supply station, after
which it removes batteries from a storage space in the third
condition in the energy supply station and installs them in the
prescribed loceticn in the electrical vehicle.

It is desizable that, when performing the replacement
of the batteries 2 in en electrical vehicle 1, the prescrike control
means that is provided in the energy supply station have a function
of adjusting the relative position between the electrical vehicle
1 and the battery storage section 4, based on the stopped pcsition
of the electricai vehicle 1, and the position of a storace space
in the battery storzge sectiocn 4 that is in the first condition
or the position of a storage space in the battery storage section

4 thet is in the third cornditicn.



cassette-type battery 2 being pulled out froman appropriate shelf part 12
of the storage neans 4 and installed in a prescribed location in the

el ectrical vehicle 1. It is desirable that each of the storage spaces 12

be provided with a witing neans and a readi ng neans for reading and
witing with respect to the storage neans 8 provided in the batteries 2,
the witing and reading neans with respect to the storage nea ach
battery provided in the storage space 12 are connected via a Bfg Erﬁ‘ d
path to a central processor. It is desirable that the neans for executing a
charging operation with resgect to a group of batteries 2 that is stored
within a storage space ‘12 ?hPﬁEtﬁBtbdﬁﬁéﬁy SPor dge Seetic6Atral seltade a

i gh speedaaraling. Feas, TRt A oldnd:8 desirable Lhat o bl gl speed

charging 'neans 137in the present i AVention pertorm

batteries “Qsﬁc d€ot@adiCdrotha perdead ekr M4 Q @ BYLRS 4@ -ehOWhargin
Al ternately, is also desirable that a hi gh-speed charglng means %3 in

the presem™ H%@ﬁtllcé‘n%eﬁﬁ@‘éﬁ@ﬁ divacgi sgooedt he oieatctrébedscadr £5:225Cstoc0. 5C
for a period fr to 4 T, Siat i 7 _OCT 2003 As noted above# the third
condi tion Th tﬁe E or'age® spacé "14°TR THePPr e¥eht Si FAEMITEA P& GifeaPA whi ch

a trickle ghanging ciRe:AL, 0 d S iRk f-olgRdn {5 LS ad Jtaghg ;;ﬁ%tcrrlp?d
1 I mnimal 'y

plurality of storage spaces 4 in the preseént inven |on
subdi vi ded:lianastielre stabowé urot edups s€ ki hed aitiabs i slbe Shewapee spage, 12 in
the present_invertion can be noved by the above-noted units.
alarm information that indicates the disposal of the battery is
caused to be displayed on the display means provided in the batzery.

In an energy supply system for an electrical vehicle
accerding to the present inventior, the amount of time for
completion of replacement cf & battery of the electrical vehicle
is within 10 mirutes and is desirably within 5 minutes.

In a battery distribution system in an electrical
vehicle energy surply system according to the present invention,
as described above, the batteries 2 are installed in the electrical
vehicle 1 at the time.of purchase of the vehicle. It is however
also possible to enter into a contract with an energy supgply staticn
3 so as tc be registered therewith. A thusly registered battery
2 is maraged by a computer so as rto enable replacement of the battery
at any charging station should the battery become depleted. For
this reason, replacement is pcssible even in & remote locaticn,
if there is a charcging station.

By using only the energy within the battery 2, as long
as the contract remains in effect, use cf the battery is guaranteed.
1f the contact is terminated, & registered battery can be purchased
back by & charging station for a price +hat is established in
accerdence with the number of charges received up until that point

and the period of time of use cf the battery.



As descri bed abeve,—+n—the present invent+en—a—transport nmeans 16 is
provided for noving the batteries 2 between the battery storage section 4,
whi ch has the storage spaces 12 and the electrical vehicle 1. Furthernore, -
in the present invention the transport neans 16 is configured so as to
renmove the batteries fromthe prescribed |ocation in the electrical
vehicle 1, and store the batteries into a storage space that Lsgiggﬂ:gﬁa
first condition in the battery storage section of the energy supply ~
station, after which it renoves batteries froma storage space in the

third condition in the, ener supply station and installs_them.i,n the
prescribed | ocation i n%PHB"g%@t?T'gta%/ryvléﬁ?%rf‘eeg‘ﬁ“‘?g?% &1 ¥ ﬁﬁlcézct‘ﬁé{'%’ when
perform ng ¢ he Rl acemenl pof: AN HRld 84 €8e2)F Re ANaRt 60t rieale vehhel e 1,
the prescribe control means that is provided in the energy supply station
have a funotswmncef adjast ibregltheedelTate vetposytionnuet neenstdre ieldegtri cal
vehicle 1 and the battery storage section 4, based on the stopped position
of the el ecttégryvéhpel & Litad@dthRe poBPtY Gt 6Me&S8torage space in the

battery storage section 4 that i.s.in,the first co Qi.g n..Q.the position
of a storage space in 9ﬁéebéﬁfﬁ%y‘§f%;§gea§EC?igﬁg‘ﬂgtﬁafiig‘%ﬁ tHe %hird

condi ti 0N.ne2dhe@sh: 3003 d N st hesPresenthiony i OReakifr t NE:cCOBLE afr At Re
processi ng neans, each tine a charging operation is perforned wit respect

to each ofcarte isatrteedi esntihabe areg it dyedchangétiothas gvawi fiienf-oddatheén i s
caused to be stored, a prescribed characteristic of the battery %eLIs t hat
formthe P&TdrFataohon C6FEYSbeY ofacanie SELENAHE ERAMGTTGOE &G SSF Y a
Judgnent IS5 @%Q%f&@@&n&h%h@r@éﬁf&ﬁ§QS driver to an sutoma<tic removal and

installing apparatus, at which the betteries are removed from the
electrical vehicle and inserted into a chearging apparatus, these
batteries being replaced by installing into the vehicle pre-charged
patteries. By means of the IC card ¢f the batteries that are inserted
into the charging apparatus, a check is made of the discharce
conditicn and history, and then the batteries are guickly charged.
When the charging is completed, the charging is changed to a trickle
charge, and data such as the times of completion of charging and
charging time period are sent to the charging management computer
to the main computer.

Cf the cassette-type batteries 1in the present
inventicn, cne cassette is used to power such items as electronic
equipment, illumination, CD players, radic cassette players, &and
safety ecuipment. The charging of this cassette is performed by
the regenerative braking of a motor generator cduring braking when
¢riving down a hill, this keing used in combination with & solar
battery.

Specific examples ¢f amethod of eveluating the amount
tc be charged for a charging in an electrical vehicle energy supply

system 100 according to the present inventionwill differ, depending



characteristic value is outside a pre-established allowable range, alarm
information that indicates the disposal of the battery is caused to be

di spl ayed on the display nmeans provided in the battery. In an energy supply
systemfor an etectrical vehicle according to the present invention, the
anount of tinme for conpletion of replacenent of a battery of &Rﬁ -
electrical vehicle is within 10 mnutes and is desirably wrthilbTs2i nut es.
In a battery distribution systemin an electrical vehicle energy supply
system according to the present invention, as described above, the
batteries 2 are installed in the electrical vehicle 1 at the tinme of

pur chase of*The"Verid e™ " Ft UFE hdwevsr PHICPGSp8sS bTe t 5Bhtet htd 4
contract WddhraRtGRer QY SURPl Y=StAL1 0N n3 SO @50 P8 J €91 SheradLhgrew th.
A thusly registered battery 2 is nmanaged by a conputer so as to enable
repl acenerd whitfie batheny battaany cebaegtag. station should the battery
becone depleted. For this reason, replacenent is possible even in a renote
location, if there isB&ERaRgIhg St dindie Byfelidmegebr Parherendmyyhdi t hin
the battery, . A ntract remains. in effect, use of .the
battery is“%%%?gﬁyggﬁgSlT$a%%ge%gﬁ ac Vfélgg?ﬁ%EéfEaﬁxﬁhfggfg~€Fé “battery
can be purghasethrdeack Ry catehai ghog statéos fOFf endrécgdifat tise and
established in accordance with the nunber of charges received up until

t hat poi ntmaigigneneepéredd of tinme of use of the battery. 25 - , OCT

2_~1093 Shoul d the batﬁ%ry becong damaged _due :o ap accident, it can be
covered by insurance or 't RS iREFTaRE Ff fREPEPTECHILGHesur &AEEETi £REan be

! _eased- The.haly: c@r’f@!arilf ShrUse rﬁ%ttt!%y?pﬁldﬁqyaéomﬁarﬂau:?gybéctks@llié ’baQLEErfgat her
sinmply as energy. '
at the value of tThe battery at that peocint.

However, in the case of purchasing a new electrical
vehicle without battery cassettes, a used cassette-type battery
will be installed from a pettery supply .company.

In this cease, a rental fee will be paid monthly.
However, the rental charge will be adjusted by adding a charge for
the number of charges and a maintenance fee.

In the case in which the batteries are managed as
indivicually owned items, the amount of energy charged, that is,
the fee for each charging can be established so a5 to be different,
cepending upon the age cf the registration date.

In an energy supply station 2, charging of cassetzes
removed from a electrical vehiclie 1 is performed, the method of
charging used being that ¢f supplying to each storage space 12 a
required charging current from & high-voltage distrikution panel
and a gquick-charging control penel, via a prescribed controli circuit
13, so that the cassette-type batteries 2 are fulliy charged within
a period of 30 tc €60 minutes.

While there is no particular limitaticn on the

ebove-noted operation cf high-speed charging, it is desirable that

(S}
-1



More specifically, at-—a charging stationa nenbership card is inserted
into a card reader. The data fromthe card is read, and the registered
condition is verified. If the wverification is conpleted, the type of
vehicle and type of battery is verified and the vehicle is driven to an
automatic renoval and installing apparatus, at which the batteries are
renmoved fromthe electrical vehicle and inserted into a cQagqﬁngz
apparatus, these batteries being replaced by installing int e wghicle
pre-charged batteries. By neans of the IC card of the batteries that are
inserted into the charging apparatus, a check is made of the discharge
condi ti on &M H§t 6P oL EHA & Herl it RBabat ther "ede atemguPERS y: cREryedteswhen
t he chargi is _conpleted, the charging.is, changed t trickle . .charge,
and data s ghl‘salsn %qtuilr‘%géc‘c'ﬁr%*oi%pr* t“in%ﬁ blflatha g"u“h‘ge%aﬁéi H&%a?pgﬁ#fgcaﬁtrre
period aressenti skQokbg, char giBgp TBNagerepd n £LQUNPHEEF ¢ 5 (o 3bAg 3 Med Ty aeEpUt er .
O the cassette-type batteries in the present "invention, one cassette is
used to powerzHUch dnder?s 1aSSk| ectd riomi Eapagsepmanenti bpobi amtioon KoCD g -

pl ayers, rfgig_gassette pl ayers, and safety equipnment. The chargi ng of
this cassetitti’s performed by the regenerative braking of a notor

generator during braking, whe ecﬁfi'é’éﬂgr,fj?i‘ﬁ‘@ e {netﬂ ﬁq&%'dnﬁe%%jo'f”
conbination with a solar 'battery. Specific exanples of a nethod of

eval uat i ngdifi® samuat cohorde eiar ged chot s az Chwdiing 1i Amphedéecd trilcgalo s
vehi cl e energy supply system 100 according to the present invention wll
di ffer, depenhditfyezsored pETRerB tasdAcnhsY hitrt e haclisef Ehe sthgliteehades a
new vehicl e. from a_ manuf acturer._ w.th pew. ca settes in. nd re G&%%rs it,

€ach stcfrage space, &nd having thiese Chips per;oré Ehg pres
or purchases
charging control.

By adopting the above-noted charging method, the
charging time beccmes short as indicated above, The result being
that it is even possible to envision the owner of an electrical
vehicle 1 returning after 60 minutes to reclaim his or her own
ceéssette-type batteries, in which case only an at-cost cassette
replacement fee would be paid.

Next, zanother example of a simpler energy supoly
systenxfor‘an electrical vehicle according to the present invention
will be described in detail, with references being made to Fig.
10 and Fig. 11.

Fig, 10 1is a drawing illustrating the general
configuration of the second exemple of an energy supply system 100
for an electrical vehicle according tc the present invention. This
drawing shows an electrical vehicle erergy supply system 1060, which
has an electrical vehicle 1 that rurns uncer drive froman electriceal
motcr 350 that uses a battery 2 &as the drive scurce, and the
cessette-type battery or batteries 2 which is removably instalied
ir the electrical vehicles, and & battery storage lccation 300 for

stcrage of cassette-type batteries 2 provided in proximity to the



a vehicle with no battery cassettes. Because of the finite lifetinme of a
battery, in the case of purchasing an electrical vehicle with new battery
cassettes, the charges are established in terns of the charging tine and
mai nt enance fees. If the contract is term nated m dway, either the rental
conpany or the battery supply conpany buys back the battery ft Lhe val ue
of the battery at that point. However, in the case of purchas r%' allidw

el ectrical vehicle without battery cassettes, a used cassette-type battery
will be installed froma battery supply. conmpany. In this case, a rental
fee will be paid nonthly. However, the rental charge will be adjusted by
addi ng a cRarge°¥ orr=\ame ofunBer e b Cichigiadeyeanala hailit éMgnescheet2ath & he
case in whi the hatter) are_managed as _individually owned itens, the
amount of lej%g?g!;ﬁc%%tégd%eept%haéte stdsa%h‘gcef &&PF o eaeh %h’é?sg‘lyﬂaegaﬁnbté‘e

est abl i shed1so=asc40vbei €id f er@Rtowndependi NG YRS HNE: 88€r A2t hehicie
registration date. In an energy supply station 3, charging of cassettes
renmoved frémetfugnecthrd batteshtcleche bstperf ortrmedge tiveangthdd 0of obtcdrarsgi ng

used being_that, of supplying to each storage space 12 a required charging
current frohfd Hig -%}%Ieﬁégégaf‘é??ilﬁﬁqtdﬁnpéﬁ@la Ahof eF el ERS BRI e

control paﬁskte¥§aza_9E§§Cﬁé?ega§f”EFﬁ£oééf‘%ﬂé i Lafygt%%%% thﬁ§b

cassette-type batteries 2 are y charged within a period o tthg 60

m nut es. Waltéettherie vietim@eparticular limtation on the above-noted

operation of high-speed charging, it is desirable that - % OCT 2003

In the electrical vehicle energy supprly system 200
accerding to the present invention, it is cdesirable that the owner
cr user cf the electrical vehicle : pe able to purchase electrical
energy stored in a cassette-type battery2 or 2' which is distributed
by exchenging money via a battery storage locaticn 300.
Additionally, in the electrical vehicle energy supply

system 100 according to the present invention, it is desirakble that
the ‘battery storage locatior 300 have a housing area 301 in which
are housed cassette-type katteries 2 which either have no stored
charge or have a charge that is below a prescribed level, and &
battery sterage part 302, in wiich cassette-type batteries 2' which
have been fully charged are stored. At the battery storage lccation
306, the cwner or user of the electrical vehicle i returns to a
battery return por:t 303 of the battery housing arez 201 provided
in the bettery storage location 300 a used cassette-type battery
Z or a battery 2 which hes fallen below a prescribed voltage from
the electrical vehicle I, ard tzkes up a ba*tery 2' that has been
fully charged and stored in the battery storage part 302 from a
battery removal pert 204 provided in the battery storage part 302,
making a cash or card peyment of & charge, if necessary, at the

pattery storage location, after which the cwner or user installs

the cassette-type battery 2' into the electrical vehicle i, and



the tine ro obtain a full charge be nmade -390 minutes to 60 m nutes, by

usi'ng a qui ck-charging nethod that is owed by the applicant and

di scl osed, for exanple, in Japanese patents 2739133, 2794003, 2732204, and-

274315-5 and in Japanese patent application No. 9- 254667. More '

specifically, the above nethod woul d be one of disposing a control chin

which is a practical inplenmentation of the above-noted patenﬁe@ﬁfgﬁagology

into each of the shelves of each storage space, and having t ReSe S

performthe prescribed charging control. By adopting the above-noted

char gi ng Qd, ,the. _charging tinme becones short as indicated above, the

resul t bef‘ﬁ%ﬂﬁ]ﬁlﬁ“% Q“eegéﬁgb%sgﬁb}’%h%%leeﬁ%sr B tH& SQRER TeECanary.

el ectricalche/ehi & esdogetyyf Ny afierpH0 dunutes e neclai gy hkgoon, her own

cassette-type batteries, in which case only an at-cost cassette

repl acemeniiffegangul dabeepai cditddexte, anostesn exarpl ezoff arsvIqler ener gy

supply systemfor an electrical vehicle according to the present invention

will be dEtFIMEE *HPAPATIC Mi%h references being made to Fig. 10 and

Fig. 11. Fig. 10 is a deawkng ilbustrating the general . configuration of

the second exanpl e of gﬁggﬁé%' cé%ﬁ%F§C§V%F§ R L 7 e tPP@éFQ

vehi cl e accor dl ngttmets henpresenia i taentd HragEhigs r-drayd ngz:$hgws @Rsed

el ectrical vehicle energy supply system 100, which has an electrical

vehi cl e 1 3@ ttensyoadeatt@riges, f avincan el ectiel gadc adtteri850cidtahauses a

battery 21§§régfaq%&¥e source cassette-type battery or batteries
I

2 which is removably Fﬁ%fﬁ?ﬁ@ﬁggggf%Q?ﬁ%l%ﬁ%%¥}F§%¥mV% %P@E%eﬁﬁanﬁsﬁattery
storage | agat 89 30Qnkar: i $1:0kagR firaasseht £1hUPS. PRLLE! beS 2 Ri-quided in
proximty to the

In the battery storage location 300 of this example
cf the present invention, it is desirable, as shown in rig. i1,
that a charging area 305 be provided that has @ function that charges
the cassette-type battery 2.

That is, in this example of the present inventicn,
the battery stcorage location 300 cen be configured so as to perferm
prescribed cnarging, at the battery charging area 305, of a used
cassette~type battery 2 that has been returned to the housing ares
301 and to form a fully charged cassette-type battery 2.

in a specific example, a charging apparatus can be
instelled directly into the housing area 301, so that the heousing
area serves also as the charging area 305,

Another exaemple is as shown in Fig. 11, in which a
battery hcousing part 306 that accepts at least one cassette-tyce
pattery 2 is provided within the battery housing area 301, with
@ charging mechanism 307 that charges the cassette-type bettery
< being provided in the battery housing part 306.

In the above-noted example, it is desirable that the

(o

battery housirng part 306 be movable within the battery storage

location 300, so as enable the battery housing part 306 to mcve

30



28 - | OCT 2003 path of travel of the electrical vehicle 1. In the event
that a need arises to replace a cassette-type battery 2 installed in the
el ectrical vehicle 1, the owner or the user of the electrical vehicl e 1
returns the battery 2 to the battery storage |ocation 300, obtains from
the_ battery storace location 3C0 a different cassette-type battery 2' that
has been charged, and installs this into the electrical vebggpﬁT gﬂ t he

el ectrical vehicle energy supply system 100 according to th S %
invention, it is desirable that the owner or user of the electrical

vehicle | bLe to purchase electrical _energy stored in a _cassette-type
battery 2 ??Cg“ ltgj\ﬁi %%P?*sn%iaﬁeﬁ Bﬁﬁedc By ETANGERGVADITSERA 204 BattRsy
storage | ogaticeny300; b dd Yer =} D i cgl _vehicle energy. supply
system 100 accoréing f@gfhgkggggiﬁf FEVégﬁﬁg%?E%{y%§05é§?r%ﬁﬁ3§‘fﬁa?yothe
battery storage |ocati ovcB80Gdenidiaahoysi i A@ae3Q1nbis WY Ghrratgehpused
cassette-type batteries 2 which either have no stored charge or have a
char ge t hat-°PS*BEF %58 thadst FRBaft tevialne bait ery hastdey gsticragmopandnt302,

in which CQ%§§EEe35gpe batteries 2' which have been fully charged are
stored. At the battery storage location 300, the owner or user of the

el ectrical vehicle 1 rettirns Ges@r:badt eryrr et ur oLRP 03¢ O .15 ery
housi ng area 301 provided in therbattery st orage Foigﬁfoﬁeggﬁhgﬁbgg%%

cassette-typelpaetariioip speed batternyg heshisch has fall en bel ow a prescri bed

vol tage from the elecéfiqg% vehicle and takes up a battery 2' that has
been fully charged and '$toife@PPhetHet shererylet gitage pasiiEe toratant

L o oA R0 04, DA K| L S 05 LET OGRS 208, KN
are provided, these being connected to an appropriate conveyor or
linking mcvement means, the meving area 307 being cacsed to move
in a circulating manner, so that, with an appropriste timing, it
moves from a pesition that is opposite the battery return port 303
ofthehousingarea301,pasteachargingareaEOS,andviathestorage
part 302 so as to returrn to the battery hcusing area 301.

When a used cassette-type battery 2 is returned at
the battery return port 303 battery housing part 306 moves by a
prescribed amount with a timing at which the battery 2 is inserted
into the battery housing port 306, sc that an empty battery housing
part 306 is positioned at the battery return port 3(Z2.

In response to the above, the battery housing part
306 intowhich a hattery 2 wasinsertednmves113thebatterycharging
area 305, at which the used cassette-type battery 2 is charged.

The cassefte-type batcery 2 is fully charged while
the cattery housing part 306 is moving in the battery cherging area
3C5, and is stored at a prescribed position in the storage part
302, the then emptied battery nousirg part 306 being moved in
response to the abocve-noted timing, sc that it is returned to the

nousing zarea 201.
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battery storage | ocation, after whi-eh-the-owner or user installs the
cassette-type battery 2' into the electrical vehicle 1, and 29 - % OCT 2003
begins driving the electrical vehicle and, when it becones necessary, the -
user stops by the sane battery storage |location 300 or a different battery’
storage location 300" and replaces the cassette-type battery 2. The fully
charged cassette-type batteries 2' stored at all times in thd& B&ft&Hy
storage part 302 can be unused cassette-type batteries, and can al so be
used batteries that have be reclainmed and recharged. A distinction can be
made between these twqic, ses, and_ it _is also possible to ml x the two
types of batteries. |n tHe 'bdtt &Y -58br BT R-FefT AP FOGCHFLER] svexieahsl e of
t he presengnényent:i-en, ifsd ' | £, A in Fi A1 at_a
charging ar eaf%OS bg br o%/si dezlaqt%ﬁggé 'atg F f’ﬂ%c |o”r(19ntLhé%‘g% hlrdgnésw?h‘:é o
cassette-typelbattieral Jerflat esertp $hislexamles ofvihRg presentt dnugntion,
t he batterg Storage | ocation 300 can be configured so as to perform

prescri bed” Chdridi %&,atatr‘—‘f‘ﬁemb%ﬁ i VEhdrginng a2 ese305,typk hatusedy of &
cassette-t ttery,2.fhat has .been refurped to the housing area 301 and
to forma %ﬁgﬁc?/%c egrégap%a]é%mf‘t%-lt}ybgs bAttet Y28 PIESEShed PPRled@hple, a
char gi ng appaeabusrces beriknst ales ik Yot @ usi 301, so
that the housing area serves afégg ‘gscgtsﬁgggharbﬁgaglreggpgﬁé?g%ntgftﬁgorn’
exanpl e i sihssisdwmesnaFiagll timesna vilioota 1d t vbat terss dtausi e ppd it 3Q6 st hat
accepts at_J| east one cassette-type battery 2 is provided within the
battery houting & EATRBL UIMSST ©& RAE disey rechantemm 3075t REstohdeges t he

cassette- tyffrRALEE Yo enable an owner or a vser of the electrical vehicie,
if necessary, to replace a cassevte-type battery installed in the
owner or user's electrical vehicle with a battery that is stored
at the cassette-type battery sales staticn.

In  this example, it ig desirable that the
cassette-type battery sales station be cenfigured as a battery
storage location.

Beceuse the cassette-type bettery that is used in the
present invention is much smalier than katteries of the past, it
is possible, as shown in Fig. 12, to use an automatic vending machine
to sell batteries at a charge directly to an owner or a user of
an electrical vehicle, and it Is dlterrately possible to use the
batteries on a rental or lease basis.

Therefore, the auvtomatic cassette-type battery
vending apparatus 4G0 shown in Fig. 12 is placed in a required
location, such as a bicycle shop, car déaler's shop, gascline
station, supermarket, or a parking lot, ox at a corner or along
the rcad. When the charge of a béttery installed in an electrical
vehicle becomes depleted, the owner or the user therecf returns
the battery to the battery return pert 401 of the automatic vending

apparatus 400, removes eitrer a recharged battery cr &n urused



2 being provided in the battery housing part 306. In the above-noted
exanple, it is desirable that the battery housing part 306 be novabl e
wi t.hin the battery storage |ocation 300, so as enable the battery housing

part 306 to nove 30 - | OCT 2003 fromthe housing area 30! to a battery
renoval neans 304 in 7~he Dbattery storage part 302 w -', LQL@ lq@ gattery
st or age 1 ocat--:, on 300 More specifically, the battery E - H part

306 is conf igured so that a cassette-type battery 2 is charged in a
nmovenment region 308. It is desirable that the chargi ng nmechani sm 307

i nclude a hi gh-speed charging means. In zhe above-noted exane)le, it is
possi bl e tBEEEPt TramcORFI-GEEAtTDIPviaa T clH0d. pdnft anFE§l bt thastieryreiousi ng

parts 306 .are @g&uLeLt%QQQ, 5Q§§§wpeing connected to an appropriate
conveyor of -Tinki ng Tovement ' wears,” the noving area 307 being caused to

-nmove ~n a circul ati ngiH@Nnglis S@ thak, Wihaniappyopsiate Litdmaidt
noves froma position that is opposite the battery return port 303 of the
housi ng arean@0lg grastreduchéb@i g erceag3@5rtahdld wiant kepstor ages wWharch 302
So as to return to the battery housing area 301, Wien a used cassette-type
battery 2 t$ lﬂ%%ﬁiﬁ%éﬁsétpafﬁ%w%aﬁtéFfpﬁéFuFﬁr%oﬁFfébgaﬁatF%¥@'Hﬁﬁkﬁng
part 306 scri b a th antim a jch_ L ttery 2
is insert28¥$?%$%j?ﬁepégffg%y? Bdggﬁggp%$fﬂéog,ﬁg%ﬂ%ﬂa%nﬁﬂigﬁﬁfgg%gg?ery
housi ng pa&paBdib g pesifioned athd herhabt esy rabUrdl @it c303.vdHidlesponse

to the above, the battery housing part 306 into which a battery 2 was

i nserted nogesetethwepieteeyy chHdregingut amount, the quantity purchased,
and the amount of change, and the like, it is possible to complete
a paid transaction for an electrical vehicle cassette-type battery,

More specifically, when a cassette-type battery for
an electrical vehicle i5 to be replaced, the owner cr user of the
electrical wvehicle, the &automatic wvernding apparatus 400
autcmatically reads and makes a judgment as tc whether it is a case
of the charge being depleted and replacement keing mede by a
different cassette-type battery, or the case in which the
cassette-tyve battery cof the electrical vehicle hes reached the
end of its life, and is to be repleaced by a new, fully charged
cassette-type battery that will be purchased, and displays the sales
price accordingly.

It is possible that the price s*ructure fcr rental
or leasing in the above case will be different than the case cof
2 saie.

Additicnally, it is preferable that the automatic
vending apparatus 400 heve a function 405 within it cepable of
charging an electrical vehicle cassette-type battery, and in this
cese it 1s desirable that there be a high-speed cherging system
provided capable of charging at a rete of 4C or 6C.

Additiorally, it is preferzble that the ebove-noted
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area 305, at w--jich the-used cassette-type battery 2 is chlarged. The
cassette-type hat-~ery 2 is fully charged while the battery housirng part
306 is nmoving fn the battery charging area 305, and is stored at a

prescri bed position in the storage part 302, the then enptied battery
ho-usirg part 306 being noved in response to the above-noted ti mLPg, so
that it _Js returned to the housing area 301. 31 -1 OCT 2C 3 h@gfﬂm@f '
anot her exanple of an electrical vehicle energy supply sysﬁeﬁl dtf'tfing to
the present invention, there is a electrical vehicle energy supply system
having an el actrical . vehicle that runs under drive froma cassette-type
batte?y ofﬁﬁﬁjﬁsé%%%f%ﬂ%ﬁ%ﬁ%péspﬁﬁﬁﬁéﬁl?PFﬁéféfP%Hdéﬁpéabﬂ§§€ﬁiﬁ%ﬂfﬁésition
in the eledddigabavehicles andkacasseltanlype PRILALY o8l gsostatlon.
which stores at all tines a plurality of cassette-type batteries “that are
ei ther unusedher thaverpeensrechay ded;hthi sesSystem hekngleconfigured to
enabl e an owner or a user of the electrical vehicle, if necessary, to

repl ace a cassette-typéthht 08Fy I iRke daddthe aviema pih@endi ngsapag e tus

el ectrical,uehigl 1 hattery that is stored at the cassette-type
battery sa]ég g%aﬁ?ﬁ%ggfﬁ thi'd ekarftiPgS e P IPEEPARDR e IRAES tHEP TOF

casset t e- tgperthahtiagyr sal-as rgtatd oRiike o6 odM i0UE eck as: & PRt L8 Ve StOLAGE

| ocati on. Because the cassette-type battery that is uséd in the " present

i nvention e pgER sharved. t han batteries of the past, it is possible, as
shown in Fig. 12, to use an automatic vending machine to sell batteries at
a charge directly to andwntt o §RQSERTrofor™ of the present invention,

the ezbove-noted battery stcrage lccation or energy supply station
is configured as a cassette-type battery vending apparatus which
sells at least fully charged cassette-type batteries.

Add:itionally, another form of the present invention,
is a cassette-type battery vending apparatus having at least cne.
mears selected from & group consisting of means for selecting a
type of cassette-type battery that the purchaser wishes to purchase,
means for displaying the price of the selected cassette-type battery,
means for inserting cash, a prepaid card, or a cash card, means
for executing a transaction, based on the type of cassette-type
battery selected, the number thereof to be purchased, the inserted
arcunt of cash or remeining balance on a prepaid card, and & cash
card ID numker or the like, and means for, after the transaction
is completed, fetching andmoving the selected type cf cassette-type
battery.

It is desireble that the above-noted cassette-type
battery vending apparatus be an automated vending machire.

Further separate embodiment oZ the present inventiorn
wiil be explained hereunder.

Ncte that the separate embodiment of the present

inventicn relates to an energy surplying system to an electrical
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an electrical vehicle, and-it is alternatelypossible to use the batteries
on a rental or |lease basis. Therefore, the automatic cassette-type battery
vendi ng apparatus 400 shown in Fig. 12 is placed in a required |ocation,
such. as a bicycle shop, car dealer's shop, gasoline station, supernarket,
or a parking lot, or at a corner or along the road. when thﬁicqﬂri wof a
battery installed in an electrical vehicle becones depl eted, t%e er or
the user thereof returns the battery to the battery return part 401 of the
automati c vendi ng apparatus 400, renoves either a recharged battery or an
unused 32 .- .7 OCT 2003 battery froma battery renmoval port 402, and
installs thrs battef Piht'd% hé &lecarttul cf vahardardimgen cecstte-tharee, by

provi ding kR:the: @t ogath g, yenpdi tus. 400 a trading part 404 with a
part into which is instgrtéa ca‘shgga%ﬁg%%?*%a}or é%‘agr(a*ecsara‘,‘g’br*%m% Ycard,

and a keyboatdibing he ileiake draf okeyieng draaani b B puaber ¢ . angh an gi splay 403
capabl e of displaying the price of the electrical vehicle “~‘cassette-type
battery, tHh8¢Faput a&%wmn,ﬂ‘—tnﬁe Wuant elgcpurchasedgy amdvibed afeont tofe
change, and.the like, it is possible to conplete a paid transaction for an
el ectri cal g\gaﬁlg%?élZcéads‘éceﬁ“et-{)ey%é’-“ﬁa?attéﬁﬁf b EISFRELfSAICPyY & Rhiere ke ty
cassette-typenhatéef ysig yiah ekgeisical mehiclg i 1Q;he i PEgL, SLhe
owner or user of the electrical vehicle, the automatiC ven |ng‘aﬁﬂaPatus
4C0 aut omapfeedd ywigadbaandi stekes ajardgret @set0 adetdem idtd-Sng Gase

of the charge_being depleted and repl acenent being nmade by a different
cassette-t?%ér%]gltrtyer‘if, O* t5éneasdit e v e titihe tyeasbat terigmpe Watttigey  of

t he e|eCtrEﬁé&eM?QE%'@a&@%u&%ﬂgpqgmknﬁsingeabattery supplying means for
supblying a certain number of the standardized cassette-type
patteries which the user of the electrical vehicle had designated,
to a predetermined battery supplving section, if when a
predetermined executing operation had been carried cut, a battery
receiving means for receiving a certain nuwber of the standardized
cassette-type batteries which the user of the electrical vehicle
wishes to exchange therein, a charging means for charging the
standardized cassette-type battery thus received and charged
voltage value of which being reduced beleow a predetermined level
and & housing means for keeping unused fully charged standardized
cassette-type batteries or the fully charged and used standardized
cassette—typebatteriesthereinwithperformingauxiliarycharging
to each of the stendardized céssette-type batteries thus kepnt
therein, and wherein iIn the system, each one of the standardized
cassette-type batteries is freely transferred among the pluraiity
of staticns and the plurality of the electrical vehicles.

The above-menticred embodimert of the present
invention, it would be preferable “hat each one of the sténdardized
cassette-type batteries being provided with a predetermined memory

means and wherein the system is cenfigured so that with reference
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end of-+ts life, and is to be replaced by a new, fully charged :
cassette-type battery that will be purchased, and -displays the sales price
accordingly. It is possible that the price structure for rental or leasing’
in the above case will be different than the case of a sale. Additionally, -
it is preferable that the automatic vendi ng apparatus 400 have a function
405 wthin it capable of <charging an electrical vehicle cassette-type
battery, and in this case it is desirable that there be a hib paés
chargi ng system provi ded capabl e of charging at a rate of 4C or 6C
Additionally, it is nreferable that the above-noted 33 ,7 10 C T Nf) 3

hi gh- speed”Ehar gl Al §yst &5, Shavedat Pr &de rEET Winssi-gy OfpshRs T atmed grve

readi ng OUbyaddOM: RqS(QLAGeLBEANS, VAl QuS Jonf eryriat: I, op, W L f), regard - to
the battery installed in zhe electricai vehicle. If-is desirable Lhat the
au- comat : . tr vt my nappanat tison ,480mber priovhdege ) thcar ehay giokd+ Bk Ntegnance
means JS for  maintaining the charged condition of a cassette-type

~, ,attery foRAItPRChebATehad gharaTHRIl Stsc ¢htanoehpect bravs ofndardie egr esent
i nvention, . Qve-noted battery storage Jocation, or energy supply
station iéa%%ﬁ¥%gg¥§§ %%“5l€§§ée¥¥%f%§%%95%{FEP§G§§hH?ﬁ§CQBp ?dFﬁgeﬁhich
sells at |leadz=dnuldne ehargedsecassgit e-type batteries. Additionally, another

formof the present invention, 1is a cassette-type battery vending
appar at us havi ng at | eaktreoneer meanshselmoteetheht bomad grauplicensi ot ithg of
nmeans for selecting a tyge of gasget%e-typg_battery that.yhg_pgfchaser
wi shes to %ﬁﬁ%ﬁﬂgsé;ventlc ¢ &aca or the staetions being provided with a
paymment system connected to the centrel processing mearns and the
payment system comprising an use-identifying means which including
at least a means for directing mcney payment method of-the user
of the standardized cassette-type battery accompanied by user-
ID information given to the user of the standardized cassette-
type battery cf the electrical venicles, an input means which can
accept the use-iderntifyirng means therein and provided with a data
inputtingdevicethroughwhichtheusercaninputdatacorresponding
to the number of the standardized cassette-type batteries which
the use wishes to be suppiied from the system, a money deducting
means for charging a certain amount of wmoney tc the user with
reference to the input data input into the input means and with
reference to the informaticn about the payment system of the user
from information given in the use-identifying means, deducting a
certain emount of money from a bank acccunt of the user and a battery
meving means for moving @ certain amount number of the standardized
cassette-type batteries the nurber of which had been set by the
user, are transferred to the battery supplying section after the
predetermined money had been deducted from designated bank account
of the user by the money deducting means, has been completed.

Further, in this embodiment, the central processing
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means f or displaying the price of the selected cassette-type battery,
means for inserting cash, a prepaid card, or a cash card, neans for
executing a transaction, based on the type of cassette-type battery

sel ected, the nunber thereof to be purchased, the inserted anount of cash
or remaining balance on a prepaid card, and a cash card ID number or the
| i ke, and neans for, after the transaction 1is conpleted f et hggf ﬁﬁﬁ
movi ng the selected type of cassette-type battery. It is desi @ at

t he above-noted cassette-type battery vendi ng apparatus be an automated
vendi ng machi ne. Further separate enbodi nent of the present invention wll
be expl ai n€§eRérdtthdech Mot ek karlthel separat ke evthadionenteiofs thenpresent

i nvention relates to an energy su pI ing systemto an electrlcal 34 - 1(JL[
20103 vehi e *tBnPrisi ng‘rO ﬁl b H yCJof AgeaRdar aPRen Esdernt ditgpens
batteries, ,a1pl ygabity,Hf ec gL -vehicles each renmovably installing
at | east one of the standardlze cassette-type batteries therein and

running with el ectric emﬁkgypmﬁﬁgld&dc%hgﬁhtbﬁ ostandasdi zeds gassetde-tyre
battery as a driving source, plurality of battery supplying stations
each of \/\hFEH"%elan"geM‘éﬁXH%ﬁjlatﬂ?lylCl@@ateedvv&%d%ﬁfawmesﬁ ancerd oy eadte ot her

and each sto rallt of the standardi zed_cassette-type batteries
all tine Fﬁé%gg%%an "each %?rﬁe?oéohB fSTHP W BéFFE¥yC%hﬁﬁF§Ehgt%Eéhs f or

suppl yi ng a1eefiaddl Rahen «of: the. standardi.zed. F@@S%“gg txaeenp%ﬂ' es

whi ch the user of the electrical vehicle had designate
pr edet er mi Aéde baf tergassippkeyivagisket itdrreiof ghemtﬁy<ﬂﬁﬁﬂebetmh@eﬂae%ﬁ£Uting
operation haﬁl?&s&ﬂ%ﬁ&&lgdpgggL g&?ﬁtteryl lectri icl

+ly usenle electrical wvehicle,

Ir the present 3Invention, as mentioned =zbove, when a
cassette-type fuel cell is used for driving an electric motor
mcunted on an electrical vehicle as and electric power supply means
in place of tke electric rechargeable cassette-type batter, the
fuel cell which has a conventional mechanical system caa be used.

Fer example, the fuel cell which can be used in the present
inventicon- having a cassette-type cenfiguraticn, cean generzte
electricity utilizing hydrogen gas as a fuel as mentioned above
and thus, tre hydrogen gas should be svoplied into inside of such
cassette-type fuel cell, when such fuel contzined inside the fuel
cell becomes short or no fuel is contained thereinside.

Suchk fuel can ke hydrogen gas per se, as well as at leest one
well known chemicel substance which cean generate hydrcgen gas
selected from a grcup consisting, gasoline, petroleum, natural gas,
methyi-alcchol, methanol or the iike.

And further, in the present invention, whern such fuel cell
is used in the electiric vehicle energy supply system, the term,
as mentioned in the embodimeﬁt in which a conventionel electric
rechargeablecassette—typebatteryis1xuxiasnmntionedabove,such
&s, “charging operation”, “chsa e pr ce551nc

. “charging reccxd”,
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receiving neans for receiving a certain nu_:.ber of the standardi zed
chssette-type batteries which the user of the electrical vehicle w shes to
exchange therein, a charging nmeans for charging the standardized
cpssette-type battery thus received and charged voltage value of which
bei ng reduced bel ow a predeterm ned | evel and a housing neans for keeping
unused fully charged standardi zed cassette-type batteries or the fully

charged and used standardi zed cassette-type batteries therein mﬁti
performng auxiliary charging to each of the standardized cassel HWbe
b tteries thus kept therein, and wherein in the system each one of the

andar di zed' u-0gs seistrecty pe:- Bat i en es ts: fd:epl V-dJAansterr ed ammng -the
pIurallty "of stations and the pIurallty of the electrical vehiclés. The

above- nent i%Yw&d SewBodirABnE s of "fhel present ng pwenti oo | tvwenl dlpglving
preferable LQ%t gach”one of the\standardlzed cassette-type batteries being
provi ded Wit h “&°predet er mitied mERBEYEC mesfROTATd wWhékdin thelsysteml isd

conflguredc§ﬂdtha51mnthfﬁpfere Ce 2603 to information as stored in
the nenory means of the respec rvégé {;ﬁggrdHEéd caE%%t%Q?pre batteries,

the system can Borés alpeaift taNSH Llafsi BPe CONQi-bi O o YRGS : 9ﬁx%h%&8@§nta
current location, or condition of charging characteristic of
respectlvelgﬁéﬁaéPHrﬁédhééés%QQeityéeCQatU@rLesqem;a acuetd ral epeoeessi ng

means conngggggy to,_each 1.one of. éhe stations. Mdre over, in the
above- ment i oned” enbodi et of “Ehé" pﬂﬂ%éﬂf‘FﬁVéﬁ%lB%P1Q%ﬁﬂ€nﬁﬁgﬁhéuEPbM|ons

bei ng provisgedem Ebmpri PBWTENL, SYStEM-SPNRECLERD L Q. 4.nE ggn E&ﬂxErOCQSSIng
means and the payment system conprising an use-1dent] { neans ch
i ncl udi ng Pateedant sabamgans for directing noney paynent nethod of - the user
' at least two cassette-type fuel cell batteries acapted te be removably
installed in said electrical vehicle, ore of =aid batteries being removebly
installed in said electrical vehicle;

at least one fuel cell battery storage location for said cassette-
type fuel cell batteries provided in pro%imity to & path c¢f travel of =aid
electrical vehicle, wherein the system is arrs nged such that &t the zt least
one fuel cell battery storage location a fuel ceil battery is automaticaily
exchanged against a fuel supplied ore of seid batteries, for installation into
saidelectricalvehiclehmereinsaidcassette—typefuelcellbatterycomprises
means for storing informstion with regard to at least cne of the fuel supplied
condition, number of fuel supplies, remaining cspacity, internal resistance
of the fuel cell contained therein, the life of sé:d cell, the owner and the
user.

And further, the above mentioned energy supplying system according
to the present inventicn, dn owner or user of said electricel vehicle purchases
such fuel used for gererating electriczl energy &s stored in e said
cassette-type fuel cell battery distributed via a said fuel cell battery
storage location. - '

More cover, in the presert invention, such & fuel cell & sttery storage

lecaticn is adepted to provide either & “uel resvorable czssette-type fuel
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of the standardi zed cassette-type battery acconpani ed by user- ID
information given to the user of the standardi zed cassette- type battery of
the el ectrical vehicles, an input nmeans which can accept the

use-4i dentifying neans therein and provided with a data inputting device

t hrough which the user can input data corresponding to the nunber of the
standardi zed cassette-type batteries which the use w shes to be supplied
fromthe system a noney deducting neans for charging a certain anmount of
noney to the user with reference to the input data input intogt®el i2603ut
means and with reference to the information about the paynent system of
the user felonPifesy et FolrhgEvenhid tebe fudky isdepitief yirngn neans) caedutdd ng a
certain ampunt _of. noney froma bank account of the user and a battery

novi ng neaﬁ@“?d?éhﬁ§£h “aCértai n amount nunber of the standardized

cassette-type batletigg the npnber..of. Wi ch had been set hy the, user. are
transferred to the batteéry s’u%p‘l Vlen”g}f]s\g;f:]{t(%:ro“rl]p]gf‘f‘erﬁgc‘ﬁSl'uLecr‘ep“lrltéﬁé%ee%On(‘:lc%é%i1 nmoney

had been deduesethelir e desitgpaisedh Bank 1ace@untp0fed Rerss8rk, by the noney
deducting neans, has been conpleted. Further, in this enbodinment, the
central processi AGE3EOre.04 DN 2603 HFanSiard mactntonweotic, pharfatl tyllof t he
stations bging connected to each other through wiring or wreless

comuni cat ron 1 meS™ES ~ W hE B rough A1 TheEFhet: By 38opt it e
consti tuti gniastdesehi et irledet akly 2aheye,. 4D el ecticah yehi gle ensr gy
supply systemaccording to the présent inventiodn, 1t is possible supply

el ectri cal celiiebaptetp sanragel pottr i@aktarehy G erafickibeaa SomeeirefaRet fiat yhes
equivalent to the case of a gasoline vehicle,.thereby greatly contributing
to the achiteGetRenfuof c& 5y WedGhesd Fyl s awrrdied edt? itoal fugdhi ey @il times.

In this system, the battery stcrage location camprises an area cacatle
of supplying fuel into an inside cf the cassette-type fuel cell batteries.

On the other hard, in the system of this embodimenz, the fuel cell
battery stcrage part of the battery storzge locaticn stores either urused
fuily fuel supplied cassette-type fuel cell batteries, or zully fuel restored
fuel cell batteries, or both.

And thus, in the above-mentioned embodiment, the fuel cell battery
storage location performs to supply suitazble fuel as menticned above, into
@ used cassette-type fuel cell battery that is returred to said housing area
of this charging area, sc as to provide a fully fuel supplied cassette-type
battery. |

Further, in the abcve-mentiored embodiment of the present invention,
the rfuel cell battery is configured so that the fuel cell battery is covered
by an cuter frame of an appropriate materizl, & portion of the outer frame
camprising an electrical connection part enaniing free connection and preaking
of cennection with respect to the drive part of the electrical vehicle or to
various machinery or control equipment thereof.

Cn the other hand, the informetion storing means of the fuel cell
batteries cf the present embodiment, is selécted fram a group consisting of

a semiconductor storage mechanism, an optical storage mechanism, a magnetic

39



Ir the present invention, as nentioned above, when a cassette-type fuel
cell is used for driving an electric notor nounted or, an electrical
vehicle as and el ectric power supply neans in place of the electric
rechargeabl e cassette-type batter, the fuel cell which has a conventi onal
mechani cal system can be used. For exanple, the fuel cell which can be used
in the present invention- having a cassette-type configuration, can
generate electricity utilizing hydrogen gas as a fuel as nent bobeld 288ove
and thus, the hydrogen gas should be supplied into inside of such
cassette-type fuel cel|, when such fuel contained inside the fuel cell
becomes shott™agF WG firef | ¥ anitar Mesdeder sikisigdese Shieh dtusl ceanldmle.

hydr ogen gas per se, _as l..as .at |east one.  well known chenical substance
whi ch can gener at e“’h?%’%&‘é@lh t&a‘}‘*Seﬁhgc’tuﬁé ‘fiﬁ&n]?cat@‘r}bﬁg ConsTEPFAgnt may
gasol i ne, pe&feakBLTbe NRALUIRK @3S, = BB r al60h91,¢ 1) nod dhe ike.
And furtherp, in the present invent iﬁ%éq\%/%é%eg%%%b?lm Ceﬁ'ng?%nguogzgflioﬁ t he
el ectric véhittlhe stivsedyinstippEyomystrenrnddett@immeaas. mentioned in the
enbodi ment in which a_conventional electric rechargeable cassette-type
battery is used as“hrehtq difddeabsoeters drihiasrtodshientyithg cepeeaer ume, futkhar ge
processi Nngl.: " |, NG, L E NIRRT A OCT_2.003. "fully charged condition”,
"char gi ng g%_ﬁd??%%& ?‘g‘é?ﬁeﬁﬁ{é” |'R“§e,s m%%iguf%r B%lercéé"c?‘%{sf")‘{m?‘ﬁéﬂg YUpHIaH Yy

oper ati on" stéredeldn shpppiag pELEESHNE o hdighsuppli ed record”, "fully

fuel condition", "fully supplied condition", respectively. supplied Core,
specifically, as offe “bis tieéntewiodiene rtheaimheepoesentagei mseeist dOALE Fuwhi ch
such fuel 8&'1' bci“:t%elf}sz,e (%hg‘ Sstg'rgc%unrieca%s(?*zeyelgeec; 1[J<it>r¢—c0'1tac+ semiconductor stora
S 1—CC £ : s ge
mechani sr.

In the above-mentioned embodiment, the informaticn Storsge means
may be an IC card.

In addition to the above-menticned erbodiment, a fuel supplying
operation or a fuel supplying process can be performed for each one the
individual fuel cell batteries, and the fuel supplied informasticn is stored -
in tre information stering means, as well &s 5 prescribed characteristic of
the fuel celi bkattery being menitcred before end after the fuel sacplying
cperation and, if a judgment is made that the characteristic is cutside a
prescribed range, alamm information indiceting dispesal of the fuei cell
battery is caused tobé displayed on said display means provided in the battery.

Another embod:imert cf the present invention will be explained
hereunder;

Note thet, this erbediment comprises a storage space for housing'at
least part of the cassette-type fuel cell batteries required by ore such
electrical vehicle or all such batteries as & unit, wherein the gpperatus is
adepted to charge simultanecusly the group of batteries stored in said scerage
space or to mzirtain the fully fuel sucplied condition of the group cf fuel
cell batteries for which supply of fuel has been completed, wherein the

e £ e . L. . . .
cassette-type fuel celi pattery comprises meens for storing information with
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energy, it is provided—that an electrical vehicle energy supply system
donprising, an electrical vehicle driven by an electric notor powered by a
hatt-ery; at |east two cassette-type fuel cell batteries adapted to be
removably installed in said electrical:- vehicle, one of said batteries
being renovably installed in said electrical vehicle; at |east one fuel
cell battery storage location for said cassette- type fuel cell batteries
provided in proximty to a path of travel of said electrical-§8CtI203
wherein the systemis arranged such that at the at |east one fuel cell
battery storage location a fuel cell battery is automatically exchanged
agai nst a FeEFCSappIlcast gireclofhesaid shrlvend esditim, indseeal dafuico mupavdng sai d
el ectrical vehicle whereinn said cassette-type. fuel cel]. pattery. conprijses
means for Sforingr n“feafh%ﬁ"oﬁ“an’ ?%Si’é‘ﬁrﬂ%ge ét[“? I%ESJSFGJU'n s r¥-‘hén'fegg‘f*'
suppl i ed candibaQnor R Qhcidgh SUPAL 88, 1K POBE R89ucRpat) L¥e Jupd.er nal
resistance of the fuel cell contained therein, the life of said cell, the
owner and tmktheisesr, Wedefruttderyarthes abavermenticnecteanengy csllppltyeng
system according to _the present invention, an owner or user of said

el ect ri cal ¥ éRFEEIFULE RESEScd GeRi-Plhal Tupdetpll Srtirsneraatiing fePbapd Pedl
energy as stored. in.a, sai cassette- e fuel cell bhattery di.stributed via
a said fue?hc‘e\,(l %ﬂﬁaf%er‘géld%? br%lod:ellf‘sd'@;%/%gcdﬁp ol es°69eq,ecﬁﬁct heemﬁiee'sent

i nvention, such a fuel cell battery storage |location is adapted to provide
either a fuel restorable cassette-type fuel 38 - | OCT 2003 cell battery
to which fuel had been fully supplied or an unused cassette- type fuel cell
battery. Accordingly, i]- the present invention, a- |east one storage

| ocation stores fuel cell batteries in a fully fuel supplied condition.
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Therefore, in this enbodirnent of the present invention, the fuel cell
battery storage | ocation conprises a housing area for a cassette-type fuel
cell battery with no fuel or with a fuel below a prescribed level', and a
fuel <cell battery storage part for storing a prescribed nunber of
cassette-type batteries fuel cells which is fully supplied with the fuel,
at all tinmes. In this system the battery storage |ocation carprises an
area capable of supplying fuel into an inside of the cassett §-@mp%@3uel
cell batteries. On the other hand, in the systemof this enbodinent, the
fuel cell plgt,ter t_qrag,e_.part of the battery storage |ocation stores

ei ther unufed" ¥3 19y f15&1 *Sipplied cassette-type fuel cell batteries, or
fully fuel jrestored,fuel cellbatterdes, or. hoth. And t LD the

above- ment i oned “efr%é icnéﬁtc,g@t%eé'%le éggl‘lg‘Jbgf‘ng/ “gt]%rmaggﬁ'i‘oé%gf%‘bh
perfornms to supply suiéndde faual vas dRNEF ORGHd-aREVEL e dHiQ mE dS8Evered
cassette-t%/pe fuel cell battery that is returned to said housing area of
this char gbPhg? dtede6 as to provide a fully fuel supplied cassette-type
battery. Further, in.t e_asgovke__- ment i oned enbodi nent of the present

i nvention, the fuel®cel9®Fatter Y355 LEAFFgHF ePe 587 19t 293 FU° celq
battery isrepyeded, bysam Qi ernframe qh .2, appf ORLLAL e MBLELI s & porti on
of the outer framé conprising an el ectrical  connecti on part “enabling free
connect i onbamnite hreeakiengg obmcoamectirananilth respecd d1@ the cdri venjpard; of
the electrical vehicle or to various machinery or control equiprent
thereof. On the ¥t hefSharg PiHeinebrheds éacst PP HeIneais corseheefuwle cel |
batteries the . odj ment,..i.s sel ected an_.a group caqnsistjing of
a sem con u%%bérﬁse%{)reggéel}lﬁ.:ec al(rjlr} s}Fﬁ?Ménnlsca'ptti%a? 8f |Ba§£ (‘fﬁ’gﬁi Sulk id
magneti c 39lectriC@D TeRik3est Grags meeRani,somand A :5ihekagds.FEaNs: dTeki Ng
use of an atomor nolecule. In addition to this, the fuel cell battery of
this entoth%nFtnﬂﬁaSt cne battery storace location a said battery is

automatically exchanged against a charged one of said batteries,
fer installation into said electrical vehiclie wherein said
cassette-type battery comprises means for storing information with
regard To at least one of the charging condition, number of charges,
remaining capacity, internal resistance of the cell contaiﬁed

therein, the life of said cell, the owner and the user.

2. A system according to claim 1, wherein an owner or user of
said electrical vehicle purchases at a charge electrical energy
stored 1in a said cassette-type battery distributed vie a said

bzttery storage locaticn,

3. A system according to either claim 1 or claim 2, wherein seaid
battery storage location is adapted to provide either a recharged

Cassette-type battery or an unused cassette-type battery.

4. A system accerding to ary preceding cleim, wherein seid at

least one storage location stores bztteries in & fully chexrged



preferably be provided with a neals for selectively displaying information
that .is stored in the above-nentioned storage neans. O, the fuel cel
batter,, of this e nbod ::ent, the cassette-type fuel cell battery further
conptises neans for selectively switching information stored in the
storage neans that is to be displayed. In this point of view the

i nformati on storage neans of the fuel «cell battery, the storagenea.-ls may
be a non-contact sem conductor storage mechanism In the abovg Fjppt;nq?ed
enbodir,' nent, the information storage neans nmay be an | C card “kn v
addition to the above-nenti oned enbodi-nent, a fuel supplying operation or
a fuel supgkgthg-process can be perforned for each one the individual fuel
cell batteries, and the fuel supplied information is stored in the
information storing neans, as well as a prescribed characteristic of the
fuel cell battery being, moidaned befare andcater Lheiduel,sunpl ving
operation and, if a judgnment 1s de that “the characteristicis outside a
prescri bed-eapgey adws-dagel nflersai ¢ON dorgiréatkNng= dilspnsaly ok-the fael =cel |
battery is caused to be displayed on said display neans provided in the
battery. AféEhertentunti maittegly whs&hpnesehergavent Wwokn w | $haes sl laivnéd
hereunder; Note t@%%’lghLi e- badi ment_conprises a storage space for housing
at |east PBaFrt-bFThe'tu8set 8BSt VpePiuditYeet FOIRS e 78S rB{uitt84 BY Gne
such el ecbrbgaliyahnchgeoroalil1 $Uch, Dallierl £5c:a% -2 4RI Lo - MISKEI B the
apparatus is adapted to charge sinultaneously the group of batteries
stored in samesstorage space or to maintain the fully fuel supplied
condition of the group of fuel <cell batteries for supply of fuel has been
conpl et ed, ®wher €t NSYHE™ SBIHESIt \F6e e l{ePTEERALI PGt F&F F coffiisds Shedhs for

storing 'nBQEP@{§::éyérégetaoégtion cerprises a charging area capakle of

charging said cassette-type Dbetiteries.

7. A system according to cleim 5 or claim 6 as depencent on claim
5, wherein seid Dbaztery storage part of szid battery storsge
iocation stores either tnused fully chargecd cassette~type batteries,

or fully recharged batteriesg, or both.

8. A system according to cleim 5, cor claim 6 or claim 7 as
depencent onclazimb, wherein saidbeattery storege fccation performs
charging of a used cassette-type battery that is returned to said
housing area of said charging area, so as o provide a fully crharged

cassette-type battery.

g. A system accorcing te¢ cleaim 8, wherein said housing zree is

also uvsed &s & charging ereea.

10. A system according to claim 5 or any of claims & to 9 as
deperdent on claim 5, wherein abattery housing part which is mevable

within said battery storage Zccation is provided, comprising &
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- % OCT 2003 regard—to—at |east one of the fuel plying condition n wer--of

fus u 7} i operations, remaining fuel substance inside the fuel cel
battery, internal resistance of the cell contained therein, the life of
the fuel cell, the owner and the user, wherein the apparatus is arranged

such that a fuel cell battery is automatically exchanged agai nst a fuel
cell battery to which fuel had been fully supplied thereto, fo[ ,.¢ ..
installation into said electric vehicle. 41 - s OCT 2003 v%at‘Tg thﬂﬂ%H
is: i. An electrical vehicle energy supply system conprising: an electrical
vehicle driven by an electric notor powered by a battery; at |east two
cassette-t yperbare ond@sddaptied thzbbens renmyvabkygetnstalled in said

el ectrical ,vehicle, one of said batteries being renovably installed in
sai d el ect F¥ESI PTEHFTIS - at | east one battery storage |ocation for said
cassette-type batteries provided in proximty to a path of travel of said
el ectrical vehicle, wherein the systemis arranged such that at the at

| east one hattery ssts@eacecdQeHhigono & sand bakvher¥it Saiautomeddcathying
exchanged agai nst a charged one of said batteries, for installation into
sai d el ect PPEAI > v @ idstheiéPansad il ‘vasset exegpe battery conprises neans
for storing information with regard to at | east one of the charging
condition, nu:r,ber of charges, renaining capacity, internal resistance of

the cell contai rhﬁ@,_yst:@ﬁ\r@écfbr_cii?:‘% té fe-0h sAl dreelly L:he owner-apd,§ he; user.
2. A systemaccording to claim1, wherein an owner or user of " said ~
el ectri cal peehi tf eaprrdEsass atova tharge Btact ricalrcenstigy astessdtiar a
sai d cassette-tgpe battery distributed via a said S ,
type Bettery fxcm said bpattery storage part within said batzery

storage lccaticn.

13. A system according to any one of claime 10 to 12, wherein said
pattery housing part charges a cassette-type kbattery in a movernent

region.

14. A system according to claim 13, wherein said charging
mechanism includes means for high-speed charging.

15. A system according to any ore cf claims 1 to 9, wherein said
at least one batiery storage location ccmpricses a high-speed

charging means.

ie, A system according to claim 15, wherein said high-speed
charging means is arranged to charge a szid battery zt 1C to 6C
for a period from 1C minutes to 1 nhour or at 0.5C to 0.25C for &

period from Z tc 4 hcurs,

17. A system according to any preceding claim, wherein all

Cassette-type batzeries have a uniform specificatvion.
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battery storage-|location. 3.—A systemaccording to either claim} or claim
2, wherein said battery storace location is adapted to provide either a
recharged cassette-type battery or an unused cassette-type battery. 4. A
system according to any preceding claim wherein said at |east one storage
| ocation stores batteries in a fully charged" 42 T 2r~ OC CU $ condition.
5. A system according to any preceding claim w erein said bat%qm}[ 88i3r age
| ocation conprises a housing area for a cassette-type battery with no
charge or with a charge below a prescribed |level, and a battery storage
part for storing a prescribed nunber of fully charged cassette-type
batteries att-al |2 syPhes. c6CCACEYSt e acgordiengding anyameceldd regicl diam
wherein said__battery sto e location ccnorises a charging area capabl e of
chargi ng sai“d-casset Tt t%ﬁ{)&qﬁét f8FFBEYCFECTA system according to claim5 or
claim6 as dependent on claim 5, wherein said battery storage part of said
battery storage |location stores either unused fully charged cassette-type
batteries, 1%r fuldyteachacgedh baticeri &5n 1@, Wokhe:B.1nAsSysiEmea€60ydi Ng tO
claim5, or claim6 or claim7 as dependent on claim5, wherein said
battery st &idgéilbeald daepebioiamy asiargkng oframggsedn castemes- ngpeebat tery
that is re?\’w ?ggntg seid._vhougi ng ar ea. of said c_harrcrgi r}% are%, so as to
provi de a fUFFY ehal ged “ " Fds8et FEEE§pet ParlSdr povering the motor 1s made

by merely inserting the battery into a prescriked pegsition in said

electrical vehicle.

20. A system according to clzim 1B ¢r 19, wherein a plurality of
said flet batteries cerried in said electrical vehicle are arranged

in a plenar manner.

27. L system according to any one of cleims 18 to 20, wherein &
plurality oI said flat batteries carried in said electrical vehicle

are arrenged in a stack.

22. A system according to claim 21, wherein a plane perpendiculer
to the stacking direction forms a prescribed angle with @ horizontal

plane.

23. A systemr accerding o claim 18 or any of claims 18 to 22 e&s
deperdent on cleim 18, wherein said battery is cenfigured so that
sald kattery cell is covered by er outer frame of zn appropriate
material, a porticn of said outer frame comprising an electrical
cennection part enabling free connection and breaking of cornection
with respect to the drive part of the electrical vehicle or to

varicus machinery or ccntrol ecuipment therecf.
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9. A system according—to claim8, wherei-n—satd housing area is al so used as
a charging area. 10. A system according to-claim5 or any of clains 6 to 9
as dependent on claim5, wherein a battery housing part which is novabl e
within said battery storage |ocation is provided, conprising a 43 - % OCT
2093 charging nechani smfor charging said cassette type batteries. 11 . A
systeir. according to claim 10, wherein said battery housing _p§rggp?mm
provi ded within said housing area. 12. A system according to claim1T,
wherein said battery housing part is arranged to nove toward neans for
removing a cassette- type battery fromsaid battery storage part within
sai d batte?y. stiorage-drocatiomiinrd3.toA Systemaecatdicngitp anyrene efcwkl ai ns
10 to 12, wherein said battery housing part charges a cassette-type
battery in°a-hdVenem &g ofoMAL SeR siistem deror dphectovalai migdlawher ei n
sai d chargi rechani.sm.inel udes means f.or hi gh-speed charging. 15. A
systen1acc6$g?ﬁg§fb a&&agnégogg%T%?ﬁgzrfﬁg §Foaﬁ f el Said at | east one
battery storage | ocation conprises a high-speed charging neans. 16. A
system according to claim15, wherein said high-speed charging neans is
arranged to5charigevatsai debatdiery tat c1€m @HCxntoeia Perd edsheorr 10,44 nut es
to 1 hour or,at 0.5C to 0.25C for a period from2 to 4 hours. 17. A system
accor di ng PO BIRY predédeng EPEPI SSthereER Sal FOr caxleqté veype butt@rings have

a uni form specifdcald @ored in szid storage means thet is to be displayed.

2€. A system according to any preceding claim, wherein said
storage means is seiected froma group consisting of a semicenductor
storagenmchanian,anopticalstoragen@chaniam,anmgneticstorage

mechanism, and a storage means making use of zn atom or molecule.

27. A system according to any preceding claim, wherein said

storage means 1s a non-contacti semiconductor storage mechanism.

28. A system according to claim 2€ cr clazim 27, wherein said
storage means is an IC cerd.
28. A system accerding tc any preceding claim, wherein said

battery storage lccation comprises & storage space for storing,
as & unit, the number of cassette-~ type batteries required by cne
electrical vehicle, or a storage space for stcring, as a unit, part
of the nurmber of cassette~-type batteries reguired by one electrical
vehicle, seid battery storage location peing adapted to charce
simulteneously the grour of batteries stored in said storege spece

or to meintain the charcged cornditicn of fully charged betteries.

0. A system according to claim 29, wnerein said battery storaqe
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44 - 9% OCT 2003 18. A system according to any preceding claim wherein the
batteries are of flat construction. 19. A system according to claim 18,
W-)Y)rein in a said battery a plurality of flat battery cells are arranged
in a planar manrer, wherein an electrical connection for powering the
notor is made by nere? y inserting the battery into a prescribed position
in said electrical vehicle. 20. A systemaccording to claim 18 Oﬂﬁﬂ%mﬁ
wherein a plurality of said flat batteries carried in said electrical
vehicl'e are arranged in a planar manner. 21. A system according to any one
of claims 18 to 20, wherein a plurality of said flat batteries carried in
sai d el ect tpcativehiwicgisares ara’anged saeragst aekt 2 @2 haAisgstenl aowiordi ng to
claim21, wherein a plane perpendicular to the stacking direction fornms a
prescri bed®armgli’® WFEPHE REFFZontdld TPF Bres ’*"?§Fek‘“—s%/§’tléﬁg%1%?i)rgdi HP 1l ai m
18 or any of_claips,..1Q ta 2 ependent .on_claj m 18, . wWer.ein said
battery is”i%ﬁ%Tgﬂ$g§"§bq?ﬁg%qggg%debgggé%§8c3§T§4£Rc%v%pghdﬁ§%gnqdufer
frame of aprappriyyd at-ezr@Btestal, a portion of said outer frame conprising
an electrical connection part enabling free connection and breaki ng of
connection wth respect to the drive part of the electrical vehicle or to

various nac?iner or.control e uipnegg.t$§£eqf; 45 - | g?T 2303_24. A
syst em accdr di ng’ £855RY Precédr g Cloan " Tr el Pl ek PR Fortsr
conprises Hgflpsoif Qr g?_@l;-:@c&f \{:%It%eqliﬁgl &Y% ave been charged &re providged

in return for payment.

32, A system according to any one of claims 29 to 31, whereir each
of said storage spéeces in said battery storage section is configured
so as tc be selectively placed in any of three conditicns, said
conditicns being & first condition, in which said space does nct
hold a2 battery, & second conditicrn, in which seid space holds &
battery ard saic battery is being cherged, and a third condition,
in which saic space holds & kattery and charging prccessing 1is

performed tc maintain the charce thereof.

33. A system according to arny one of claims 2% to 32, wherein each
of said storage speces comcrises @ writing means and & reading means

with respect to said storace means provided in said battery.

34. A system according o claim 33, wherein said writing means
and said reacding means are ccnnected, vie a prescribed path, to

& central processor.

35. A systew according to any one of cleims 29 to 24, wherein a
means for performing a charging operaticon with respect to a group

of betteries held in said stcrage spaces of said battery storage
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information that is stored in said storage -:;ears. 25. - A system
according to claim24, wherein said cassette-type battery further
conprises neans for selectively switching information stored in said
storage neans that is to be displayed. 26. A system according to any
preceding claim wherein said storage neans is selected froma group
consisting of a sem conductor storage nechani sm an optical_ @{p '
mechani sm a nagnetic storage nechanism and a storage neans “naki ng use of
an atomor nol ecule. 27. A system according to any preceding claim wherein
said storage neans is a non-contact sem conductor storage nechanism 28. A
syst em acc®tdi iy tiocdhigiem 260 0gh€4@dan Zharghegekfzsal d  storage nmeans is an
| C card. 29. A system according to any preceding claim wherein said
battery storage |ocation conprises a storage space for storing, as a unit,
t he nunber,of cas t. tterles required one electrical vehicle,
or a storadg sp%bgng% sf%$§h§§ 8s -8 ﬁﬁffg par t m8fe%%e Etivpet gty peed
casset t e- typerdiaid akbas pearbrad hy-ensoelectrical, (vehicl . said hattery
storage | ocation being adapted to chargée simul taneous¥y'1he group oF
batteries stsréaci firwmild sinrege topateurosr ta TREHE aldct be ehak gad i og

condi tion of fuJIy charged batteries. ?C. A systemaccording to cIa|n129
wher ei n sal&)bétté?y g?ﬁfﬁge 4G - $ OCT 1303 loci-ion conprises a 'nmateery
storage section raving a plurality of said storage spaces, and further
where-'r a plurality of storace spaces formng said battery storage
section ar¥ .di sposecttet aacqiRBei bad @rgﬁngegenLheagr]A&§y§L§g1QQ995dlng
to claim?29 or, claim33, wherein at |least part of a group of batteries

t hat have<ﬁ%§ﬁtéﬁ§r@édcﬁbéoﬁrtmﬁQkﬂpe*“h*on of supplemertal charging is

performed, including a trickle charging cperation fcr maintaining
the charged ceondition of said battery.

36. & system acceording to any one of claims 29 to 37, wherein saji
plurality of storace spaces are arranced as a three-dimensional

shelf.
39. A system according to any cne of claims 29 to 37, wherein said
plurality cf storage spzces are arranged in a pizner menner so as

to be mutually adjacent.

40. A system eéccerding to claim 38 or claim 39, wherein szid

(o]

~plurality of storage spaces have a space suitable for tre storage

of at least one said battery.

41. A system according to claim 38 c¢r claim 29, wherein scid
plurality of storage spaces are divided into subdivisicns stitable

for the storage of prescribed units of sa:id batteries,

4z. A svsteriabcordlng toary one of claims 2% to 41, wherein part

or all of said storage spaces can be moved.
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in return—for paynent. 32. A system accordingto any one of etains 29 to -
31, wherein each of said storage spaces in said battery storage section is
configured so as to be selectively placed in any of. three conditions,
said conditions being a first condition, in which said space does not

hold a battery, a second condition, in which said space holds a bat eery
and said battery is being charged, and a third condition, in ME;CQW aid
space holds a battery and. chargi ng processing is perforned-t%)u i in the
charge thereof. 33. A system according to any one of clainms 29 to 32,
wherein each of said storage spaces conp rises a witing neans and a
reading neats wth respect to said storage neans provided in said battery.

34. A system ac%rsgisr%%mtoc%%m;a:o wher ei-n ?:09 Wi ing reans . and ;5ai d

readi ng means are connecféd, "Via® a prescribe ath, to  a central

Processor. p3bweén SHSHAHRLAGGQ! $H MG deOs @nY: FNewfcichab a1 8% 1 a3, sphrein a
nmeans for performng a charging operation with respect to a group of
batteri es hefdséncsalectstioredgeebpates of Sardrvatt eeyrst &6 " pOOEL L -~0? OCT
2003 section includes a high-speed charging ,earn. 36. A system according W
cl ai m 35, mﬁ%?%?%rﬁéﬁﬂdhpﬁgfﬁﬁéed' char gi ng neans performs charging of said
battery at 1Cto 6C for a period from 13 mnutes to 1 hour or at 0.25C to
C. 5Cfor a period from2 to 4 hours. 37. A systemaccording to claim

32, -wher ei p2in saig stthinr cccomidid tencadi| @y, opheat &n opETeat isandofattery

suppl enmental charging is perforned, including a trLckje_charginq{operation
for mai nt ai ki TRy-OvEsel Bpaf§ede EoTfdiibiesroofl dgindl haeter giectrical vehicl

and housed in a said storage space that was in said first conditicn,
a battery which is located in & storage space that was in said thixrd
coendition at the energy supply station is removed therefrem and

installed in the prescribed location in s&id electrical vehicle.

45, A system according to claim 44, wherein, when charging the
battery of said electrical vehicle, a2 prescribed control means that
is provicded in saicd battery storage locztion is adapted to adjust
the relative position between said electrical vehicle and said
pattery storage section, based on the stopping position of seaid
electrical vehicle, and the peosition of a storage space that :is
in the first condition cr the position of a storage space that is

in the third condition.

46. A system accecrding to claim 24, wherein, each time charging
is performed cf individual batteries, said charging infeormation
is stored, a prescribed characteristic of the battery cell of said
bettery beingmonicored befere eand efter charging and, if e judgment
is made that said cheracteristic is outside a prescribec range,
alarm information indiceting dispcsel cf said battery is caused

to be displaved on said display means provided in said battery.
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36. A system according to any one of-clains 29 to 37, wherein said
plurality of storage spaces are arranged as a three-dinensional shelf. 39.
A system according to any one of clains 29 to 37, wherein said plurality
of storage spaces are arranged in a planar manner so as to be nutually

adj acent. 40. A systemaccording to claim38 or claim39, wherein said
plurality of storage spaces have a space suitable for the st @?i Eﬂg at

| east one said battery. 41. A systemaccording to claim 38 or i%ﬂ 9
wherein said plurality of storage spaces are divided into subdivisions
suitable for the storage of prescribed units of said batteries. 42. A
system according to any one of clains 29 to 41, wherein part or all of
said storage sp@cggchn ggcqa%§gJ 48 - = QIJEZOAQ 43. A S xst Eﬁﬁpggrglng to
any one of Claims 29t erein between sald %atiery storage sectlon

whi ch has c’:‘fﬁlld'ﬁeﬁeléﬁg@ Bpane.inzandasai-ds ed€ctdd Gal svehigle . a transport
nmeans i s provided to transport said battery. 44. A system according to

claim 32, wherein after said battery 1is renoved fromits prescribed
position in said electrical vehicle and housed in a said storage space

that was i said T77sY" EGAAFEHOR,TC A BTG i EHE1y MEEaFeR it 415Ror age
space that.eas bR s@id thidd _ggncg:tl LAl e - egﬁrl oca%ppéyv st at i ondl S

removed therefromand installed in the prescrlb Ion1n sai

el ectri caleleehirdbel 45aidisyist amsacensdi NY fiucleadl 44, pydwrieinly w@@@

charging the battery of said electrical vehicle, a prescribed control
means t hat="3f s 2pMélieed: i n sai d battery storage location is adapted to
adj ust

49, A system according to any preceding claim, wherein the user

or owner of the vehicle does nct own, rent or lease the battery.

50. A system according to any preceding cleim, wherein said
sattery storage location performs charging processing indivicually

with respect to grcups ¢i said batteries.

51. A system according to any preceding claim, wherein during
exchange of batteries &t a said betiery storage locetion the
patteries removed from the vehicle are replaced by an equal number
ct fully chérged rcatteries that had been stored at the battery

storage lécation.

52. A system according to any preceding ciaim, adapted to perform
cherging processing cf units of said batteries which include the

numcer of katteries required by a said electrical wvehicle.

£3. A system according 0 &ny preceding claim, comprising a
plurality of electric vehicles.

54, A system according to ary preceding cliaim, comprising a
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the relative position between said electrical vehicle and sai-d battery

st orage section, based on the stopping position of said electrical
vehicle, and the position of a storage space that is in the first
condition or the position of a storage space that is in the third
condition. 46. A systemaccording to claim 24, wherein, each time charging
is perfornmed of individual batteries, said charging infornat% Bﬁpstored
a prescribed characteristic of the battery cell of said bat 3RJ

nonitored before and after charging and, if a judgnent is nade that sald
characterlstlc is outside a prescribed range, alarminformation indicating
di sposal dfl¥@ild “BaPtery-isrefiicadget dopet tdispl ayed on said display neans
provided in said battery. 49 - | OCT 2003 47. A system.according to claim
46, wherein said prescribed characteristic is an internal resistance of

sai d cell.546. A syst e‘%n}n@'cr,clocfdlgngo aquﬁdorg%e}dlngg &rd s@c"m’hg el the tine

required for conpletlon of replacenent of 'a attery of said- el'ectir cal

vehi cl e i diesgs stibanet Cooni dutines,i cand pref eraklte bessesthan nEeaﬂsnut es. 49. A
system according. to any preceding claim wherein the user or owner of the
vehi cl e does no: own, rent or |ease the battery. 50 A system according to

any preceding chaj sai d, battery storage location performs
char gi ng gjré(;cesm tle\r%{gg{:/?%uaT f“yq wi Th ™ éépeéjt 6 grioups 6t sHiH bt er i es.

51. A systimaaeenged n@ texany deeesesh ng ebaina: r\é@eéedaaddggtn&y gxehange of
batteries ac a said battery storage |location the batteries renoved from

t he vehi clee geehepephacetr hhedmeaqual showbkroe dfekieal byt chiirgged batteries
that had been stored at the battery

57. A system according to claim 55, wherein the processing means
is connectecd to a payment system provicded in each battery storege

lccation.

58. R system accorcing to eny preceding claim, wherein at least

one of said batteries is a fuel celil.

58, An eiectrical vehicle battery storage and charging agpperatus
comprising a storage space for housing at least part of the
cassette-type batteries required by cne aid electrical vehicle orx
all such batteries as a unit, wherein the zpparztus is zdapted to
cherge simultaneously the group of batteries stored in said storage
space or tomaintain the charged condition of said group of batteries
for whicn charging has been completed, wherein said cassette-type
battery comprises means for storing information with regard to at
least one of the charging cendition , number of charges, remaining
capacity, internal resistance of the cell contained therein, the
life of said cell, the owner and the user, wherein the apparatus
is arranged such that 2 said battery is attormatically exchanged

against a charged one of saidbatteries, for insteliztien intc said
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storage 16cation. 52. A system according to any preceding claim adapted to
perform charging processing of units of said batteries which include the
nunber of batteries required by a said electrical vehicle. 53. A system
according to any preceding claim conprising a plurality of electric
vehicles. 54 . A systemaccording to any preceding claim conprising a 50 -
t OCT 2003 pluraity of battery storage locations. 55. A syst®@CTagggar di ng
to claimb59, each battery storage |ocation being adapted to conmunicate
Wi th renote processing near_s. 56. A system according to claim55, wherein
the processing neans is arranged to take a decision as to whether a said
battery sh8ukR8trbe yvelehakgyed, or whether it should be taken out of use. 57.
A system according to claim55, wherein the processing. neans is connected
to a paynent system provided in each battery storage |ocation. 58. A
system accgpdi ngx t.0. any preceding claim. wherein at | east _one of said
batteries is’a fu%llp cell d%@ ﬁ%efec E}L:@zﬂ“’vé%i'ffﬁjé"ﬁ‘gﬁ_é%gg{brsé&éa%%d
chargi ng appatabushzconpresioNgralsterage sspacetotQbe hPst g, afntfast part
of the cassette-type batteries required by one aid electrical vehicle or
al | such batvesidsy a5f stenece st forheénaDpmrabzteri ssanapteedetviochar ge
si mul t aneo §Ly thlgaO r(gu.g of . batteries stored in said storage space or to
mai ntain the cRAF R Conditt PORSof 39 & 'r g™ 6F that teries for which
charging has. beafbGormhal edeo WGILLE SAlG 635LLL E1hYRE (RBLLEI L6 | ses
means for storing’information wth regard to at Feast ‘one o he "char gi ng
condi tion gandnberragfe ehargesin reMAiHtNGry storage section is cernfigured

SO as to be selectively placed in any cf three conditions, said

cornditions being & first condition, in which said space cdoes not

hold a battery, a second condition, in which said space holds &

battery and said battery is being charged, and & third condition,

in which said space holds z battery and charging preccessing is

performed to meintain the charge thereof.

62, Apparatus according to any cne of claims 59 toc 61, wherein
each of saidstoragespacesprovidedjjisaidba;terystoragesection
comprises a writing means and a reading means with respect tc said

storage means provided in said battery.

63. Apparatus according to claim 62, wherein said writing means
and said reading means are cennected, via a prescribed vath, to

a central processor.

64 . Apparatus acccrding to any one of claims 58 to 63, wherein
@ means for performing a cherging operation with respect to a greoup
of patteries held in said storage spaces inciudes a high~-speed

ckharging means.



capacity, internal resistance of the cell contained therein, the life of
said cell, the owner and the user, wherein the apparatus. is arranged such
that a said battery is automatically exchanged against a charged one of
said batteries, for installation into said 51 - $ OCT 2003 el ectric

vehicl e. 60. Apparatus according to claimb59, conprising a battery storage
section having a plurality of said storage spaces, wherein a- Bl GERIZOY of
storage. spaces formng said battery storage section are disposed in a
prescri bed arrangenent. 61. Apparatus according to claimb59 or claim60,
wherein each of said storage spaces in said battery storage section is
configuredé>so depeocabessetectdive] yopkageshd Bmranysofs t9r ¢ eondiddrens, said
conditions being a first condition, in which said space does not hold a
battery, a*Secdnd’CSREFEI DATGITOWREERS e sPacehaodo o bait drartand sai d

battery is_bei char , .and a third Ind;t_i‘oon . 1n which said space hol ds
a battery ahd'd;%zfr gi%ngggrﬁgg‘sllcnag G (pi) rfor et 9 :}raflﬁ{“’ﬁr n the charge
t hereof . 62. Apparatus according to any one of clainms 59 to 61, wherein
each of said storage spaces provided in said battery storage section
conpri ses @ w i ficiygratans candrdireado nglatansiwi wherespect taigaitdirst or age
nmeans provi deqc,ihi.n said battery. 63. Apparatus according to claim®62,
wherei n saf @ W5 n G "nERAS OPAnY* % afRf 1¢d@n § ImE AR aPe icdn IféEtr@dnavia a
prescribe g0 ;- | ol e SQL .. 64. ratus according _to_any
one of cl g%@n%%ge{oé %g?ﬂ%é{gg%n@l ;&%ﬁe%aﬁSaTch“gpéggg?%onng fﬁ*cjﬁdérnéciagamg
operation thd thzegpectchO: i @f @D s208 batt&ry exihel dnkhgsai d storage spaces
i ncl udes a hi gh-speed

67. Apparatus according to any cne c¢f claims 59 to 66, wherein

said plurality of

storage spaces &re arranced as & three-dimensicnal shelf.

68. Apparetus according to anyone of claims 5% tc 67, wherein said
plurality of storage spaces are arranged in a planar manner so as
to be mutuelly adjacent,

69. Apparatus according to claim €7 or claim 68, wherein scid
plurality of storage speces are suitapble for the storzge cof at least

one said battery.

70. Apparetus according to cleim 67 or clezim 68, wherein said
plurality of storage spaces are divided into subdivisions suitable

for the storage of prescribed units of said batteries.

71. Apparatus according to any cne of ciaims 59 to 70, wherein

part or all of said storzge spaces can be moved.

2. aApparetus according to any ome of claims 59 to 71, wherein

. L : P , -
a transport mesns is provided to Transport said batiery between
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charging neans. 52 - | OCT 2003 65. Apparatus according to any one of clam
s 59 to 64, werein- said high-speed crharcir_c neans perforns chargi ng of
said battery at ;c to 6C for a period from10 mnutes to 1 hour. 66.
Appar atus according to claim6l, wherein in said third condition an
appropri ate operation of supplenental charging is perforned,_i nﬁ,kgdiagg a
trickle charging operation for maintaining the charged conditi’on“6ff's4i d
battery being charged. 67. Apparatus according to any one cf clains 59 to
66, wherein said plurality of storage spaces are arranged as a

t hree-di nensi onal shelf., 68. Apparatus according to anyone of clains 59 to
67, wher ei 3 '$hi%G TTHFHr at PISE OSSP ce PaCes 2ar 82 5 ridingedci ACaCH! Avar
manner so as 4 tQ he gutyally. adj acent. 69. Apparatus according to claim 67
or claim®68, wherein said plurality of storage spaces are suitable for the
storage of at |east one said battery. 70. Apparatus according to claim 67
or claim®68, wherein said plurality of storage spaces are divided into
subdi vi si ohs suiPt &isdenf o tehpagedpragecodr piescrd benly upi¢cedifncsailgin,
batteries. .71 .Apparatus accor di__ng_ to ané one of clains 59 to 70, wherein
part or al'i"%9F¢aidstordge s fREeSEAACHR hdVEF 2. SRhaAalt§S-8Ec6r8ing to
any one Ofr il AR i 4ot Il i #hef £t 8 LLANEPALL STRANS oL SR QY LR el
transport said battery between 53 - $ OOI' ct 0&3 sal bgttery storage
section, whijohighastsat dusicqr agerspasey aNdll times, as to the usability

cf said pattery.

7&. A system or apparatus accerding to any one of claims 1 to 58
ana 73, being configured so that each time charging of individual
catteries is performed, charging information is stored and a
prescribed characteristic of battery cell cof said battery is
mecnitored befcre and after charging and, if a judgment is made that
said characteristic 1is cutside & prescribed range, alarm
informaticn indicating dispcosal of said battery is caused to be

displayed on a display means provided in said battery.

75. An energy supplying system to &an electricel vehicie,
comprising:

a plurality of standardized cassette-type batteries;

a plurality of electrical vehicles each having removebly
installed therein at least cne of said standardized cassette-type
patteries and being powered by electiric energy provided by =aid
standardized cassette-type baitery:;

a plurality of battery supplying staticns each of which is
located with far distance from each other and each storing a
plurality of said standerdizec cassette-type batteries at 2all fimes

and each further comprising a battery supplying means for sueplving
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said electrical vehicle. 73. A system or apparatus according to any--
preceding claim, wherein-the history and characteristics of said
batter-es are nonitored based on information stored in said storage neans,
wherein a judgnent is made, preferably at all tinmes, as to the usability
of said battery. 74. A system or apparatus according to any on% ofq,%gai m 1
to 58 and 73, being configured so that each tine chargi ng of ibdi wWhdual
batteries is performed, charging information is stored and a prescribed
characteristic of battery cell of said battery is nonitored before and
after charging and, if a judgnment is made that said characteristic is

out si de a presceibedmbangd, saldasterndafdrrmt ¢ gsdmnadi-capeng diespesahioh sai d
battery is caused to be_ displayed on a display means provided in said
battery. 75USAR CenEtigyesepblyiadgyeystlened dgaiehettdq eale etnedeam-red
conprising:_a qDYI,_Ju.:r_aI iltvy of st__qndﬂar&i zed cassette-type batt.eri es; a, .
plurality of el'ectiifcal Vet 1 &S eath hAVFATY TEMVaLT i s diHéd "t Rérein
at |east oney ¥fecpaidrstandardi zed, 6asset tectype g Batherkes andiReingga
powered by electric energy provided by said standardi zed cassette-type
battery; acgtusial reyeof dfatied yisupplyi ngp stabedhs-tegehbef tahichwhéch

| ocated with far distance from each other and each storing a plurality of
sai d st and3ft-dl 26 cassEt ket Fperbett erdhds 18t vhthe s itRe 8 *CARI L 4ER TEUPt her
cecnpris_n_g tery supplyin far .subpl v ngk - &LT.2.303 a
certain :_u:r %fgtlog s"éielsagi'st%r{dg:r [ ?gggcgﬁét ?2- ¥§i/p‘e83bzgetdat e?%se”s whi 5%P§a user
of said elecitdrgakhueht el vradadesignad edartedavdredet eeMisels celow a

predetermined ievel and @ housing means for keeping unused fully
charged standardized cassette-type batteries or said fully charged
and used standardized cassette-type bLatteries therein with
performing euxiliary charging of each of said standardized
cassette-type batteries kept therein, wherein in said system, each
one of said standardized cassette-type bkatteries 1is freely
trensferred amonc seid plurality of stations and said pluralizty
of said electrical vehicles, wherein said cassette-type battery
comprises means for storing informetion with regard tc at least
ore of the charging conrdition, numker cf charges, remaining
capacity, internel resistance of the cell ccntained therein, the
life of said cell, the cwrer and the user, wherein each bf the battery
supplying =stations is arranged such that said bpbattery is
eutomatically exchanged against a charged one of said batteries,

for installstion into a said wvehicle,

76 A system egccording to claim 75, wherein each one of said
standeardized cassette-type batteries is provided with a
predetermined memory means and wherein said system is ccnfigured
sc that with reference to information stored in said memory means,

said systemcean contrcl a transferring conditicon, number of charges,



battery supplying section, when a predeterm ned executing operation had
been carried out, a battery receiving nmeans for receiving a certain nunber
of said standardi zed cassette-type batteries which said user of said

el ectrical vehicle wi shes to exchange therein, a charging neans for
chargi ng said standardi zed cassette-type battery thus received and whose
charged voltage value is below a predeterm ned | evel and a housi ng neans

for keeping unused fully charged standardized cassette-type gCTegges or
said fully charged and used standardi zed cassette-type batteries therein
with performng auxiliary charging of each of said standardi zed

£

casset t e- tyPErBEDT erGCES 1REptOT AR @l I, orwhB Iogian OF ng SAicd asysr e ieadteaidne of
sai d stand}aég}; zed cassette-type batteries is f @eLé .transferred anong said
plurality of 'stations “ARd%84r 6Pl UrHl Tty ePes APATBI Bt r it ¥ eHiEIés,
wherein sabth&assel! aebypechald &l CORRLESESe BANS, 10k §LOLLNY i nformation
wth regard to at l'east one of the charging condition, nunber of charges,
remai ning capacity, internal resistance of the cell contained therein, the
life of said cell, the owner and the user, wherein each bf the battery
suppl yi ng stati nSYFECRACHRFEdNguEh G-leafn dair Isaeteryod shegatoreadealll y
exchanged aggj nst.a roed _one of .said batteries, _for installation.into a
sai d vehi c%g@ 76° gi}/%flesgngggéﬁgﬂcﬁ)ﬁ‘gl ‘t%oacT%*TTr'ﬁnfS,s-"V?\héi‘ ecior?'nggéﬁcoh% $6f 9sai d
st andar di zeshteasseiiceclbypeghAbhRE | £8a1 52 P OML fesh Wi @ Riggeterabngd
menory nmeans and wherein said systemis conf | gured 'so that with reference
t o i nf or metion SSNGEEH1ng meging whemor neludesans Leasaiameyss gorciirecanngol a
transferring condition, nun(?tzejc of charges, 55 - $ OCT 22 OB a_ current

| ocat i on, TOF CoNdI et DAYof S char§T rif CHRFASEErT S PFE  of D dgifgrmetion given

to sald user, én input means which can accep: szid use-identifying
means and is provided with a data inputting device through which
sald user can input data corresponding to the number of said
stendardized cessette-type batteries which said user wishes to be
supplied with fromsaid system, a money deducting means for charging
a certain amount of mcney to said user with reference to said input
data and with reference to said information apout *he paymenc system
of said user from infcrmation given in said use-identifying means,
deducting & certain amount of meney from & bank account cf séid
user, &nd a battery moving means fcr moving & certain number of
said stancardized cassette-type batteries said number of which had
been set by said user, are trensferred to said battery supplying
secticn after said predetermined money had been deducted from a

designated bank account of said user by said mconey deducting means.

8. A system according to any one ¢f claims 1 to 56 and 75 to 77,
wherein said central processing means and each cne of a plurality
of said stations are ccnnected to each other through wiring or

wireless communication lines as well as through an internet.
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respective standardi zed cassette-type batteries, via a central processing
means connected to each one of said stations. 77. A system according to
claim75 or claim76, wherein each of said stations is pro:~ided with a
paynent system connected to said central processing neans and sai d paynent
system conprising a use-identifying neans which includes at |east a neans
for directing paynent nmade by said user acconpani ed by user-g OCTn2(d3 nati on
given to said user, an input neans which can accept said use-identifying
means and is provided kith a data inputting device through which said user
can input data corresponding to the nunber of S?qu standardi zed , _.
cassette-type batt®¥TE vili cHRHIT Fs~WiE8has t8 BBY EappfFiet with™From
sai d system, ., ONey Aedycti NI DBANS: L.0L1 GPAGING = BerC8fdiAlen, AFDUNMe Of
noney to said User with reference to sa é I nput data and with reference to
said informati on about the paynent system of said user frominformation
given in said use-identifying neans, deducting a certain anount of noney
from a banROaccdupfsioim saicbragsérs, andsaapattery appVAned Inesits PEF oWl ng a
certain nunber of said standardi zed cassette-type batteries_said nunber of
whi ch had *be&n®set By Faifd ﬁgéf?“iﬁ%f ransferf %?TQ?%%%W? Baftery” suppl yi ng
section after said predeterm ned noney had been deducted froma designated
bank account of said user by said noney deducting nmeans. 78. A system
accordi ng 80.anyroneleftclalnwebitoe ddnangd Espbdy¥ig swsherreicemsai sieent r al
processi ng neans and each one of a pluralit of said statiqgns are
connected to each BIHEFItH Gligh- G ARYEHAN e&iﬁ*é%‘é@%“éé’f’ﬁ‘fﬁ?ﬁdc%ﬁ%%tﬁfﬁes as

wel | as through an,internet. écqe:tg%ec-g-gl%gglgb;%er SYGLE0 08 paRRANALYS

according to any preceding cFa-m “rwherein sajd vehi cl e carries a plurality

of renpvabkgsdaléd ehisasd .electrical vehicle, one of said katteries being removably
installed in said electrical vehicle;

at least ore fuel cell battery stcrace locetion feor saia cassette-

type fuel cell patteries provicded in proximity to & path of travel of said
electrical vehicle, wherein the system is arranged such that at the at least
one.fuel ceil battery storage locaticn & fuel cell battery is aucamatically
exchanged against a fuel supolied cre of saic batteries, for installation into
saidelectricalvehiclewhereinsaidcassette—tybefuelcellbatterycomprises
meens for storing information with regard to at least cne of the fuel supplied
condition, number of fuel supplles, remsining fuel, internal resistance oI
the fuel cell contained therein, the life of said cell, the owner and the user

or the like.

82. An electricel vehicle energy supplying system accerding to
cleim 81, wherein an owner or user of said electrical vehicle purchases such
fuel used for generating electrical energy &s stored in a szid cassette-type

fuel cell battery distributed via a said frel cell beattery storage location.

83. An electrical vehicle energy supplying system according to

claim 81, wherein said fuel cell battery storage locaticn is adapted to



80. A systemor apparati.:s, substantially as herein described with
reference to or as illustrated in the acconpanying drawi ngs. 81. An

el ectrical vehicle energy supplying systemconprising;, 11 an electrical
vehicle driver by an electric notor powered by a battery; at |east two
cassette-type fuel cell batteries adapted to be renovably installed in
said electrical vehicle, one of said batteries being renovably._ - nstalled
in said electrical vehicle; at |east one fuel cell battery'éidﬁggéahocation
for said cassette- type fuel cell batteries provided in proximty to a path
of travel of said electrical vehicle, wherein_the systemis arranged such
Chat ar -t RO BHEoE SanE! FaRiorBll el By Vit Brget searpunolis SLRSLy
battery i s autannali-cally,iexebapged,QgatNsbra-tysl rsuppkipd-oneyof said
batteries, for installation into said electrical vehicle wherein said
cassette-type fuel cell battery conprises neans For storing infor_nation
with regard to at | east one of the fuel supplied condition, nunber of fuel
suppl i es, Henai ARNgLETeIicdnfreRAg! € resd K1YaREEPOF NG He'SFGB| 2eePTS ¢t &I ned
therein, the i € owner an user . .or EbeJF 82. An

. E? of .said gell, the ( and. the_user . of K. oo

el ectricalSVehl Efe &ReTGY TuppiVifg SVEIEMACCOTdTng T o " cfarm 8T, Wher ei n
an owner of, Ysef:pfrai dipeh 86t thgalidehi cl e purchases such fuel used for
generating electrical enérgy as stored in a said cassette-type fuel cel
battery distributed via a said fuel cell battery storage |ocation. 83. An
el ectrical_ vehicle energy supplying systemaccording to claim@81l, wherein
said fuel ®ell B3t ?%‘?91%%%‘3@{81‘{6&%?%3?3 SHRRPY U 5 SEF™ 25O 20663
provide eidiiah, §af UeLrLestotal e.cassel tatane sk, CRILcRA! Lefy- Lo whi ch
fuel had been ful'ly supplied or an unused cassetté-type foe- cell battery.
84. An el ectisigabrasetircd eaenetgytvseppdly telg Sytstenvatcoer thaigon with a fuel

below a prescribed level, and & fuel cell battery storage part for storing

a prescribed nirber of cassette-type batteries fuel cells which is fuily

supplied with the fuel, at all iimes.

86. An electrical vehicle energy supplyinc system accerding to

claim 81, wherein =said Zuel cell battery stcrage locaticn performs to
supply suitable frel into a used cassette-type Zfuel cell battery that is
returned to seid housing area of this charging aresz, so as to provide a fuily

fuel supplied cassette-type bhattery.

87. An electricel vehicle energy supplying system according
tc claim 81, wherein saic fuel cell bettery is configured so that the fuel
cell battery is covered by an cuter frame of an aporopriate meterial, & portion
of the outer frame comprising an electriczl connection part enabling free
commection and kreeking of commection with respect to the drive part of the

electrical vehicle or to various mechinery or control equipment thereof.

88. An electricel vehicle energy supplying system according

tc claim €1, wherein =said irfermaticn storing means of the fuel cell
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claim 81, whereimat |east one storage |ocation stores fuel cell batteries
ina fully fuel supplied condition. 85. An electrical vehicle energy

suppl ying systemaccording to claim8l, wherein said fuel cell battery
storage |l ocation conprises a housing area for a cassette-type fuel cell
battery with no fuel or with a fuel below a prescribed |evel, and a fuel
cell battery storage part for storing a prescribed number of JcB85etlf®-type
batteries fuel cells which is fully supplied with the fuel, at all tines.
86. An electrical vehicle energy supplying systemaccording to claim 81,
wherein said fuel cell battery storage |ocation perforns to . RPL M

sui tabl e fREEFeTIfEo & BREELEALSET FeSIYHCF TP Ed ?" Bat reggtf/rg“’?‘ﬁg?y“g&‘ Fet ur ned
to said housing area of .th S.Ghargilg.ar8a, . 39,2814 Q-prQ¢i fienanifstl lana fuel
suppl i ed érii‘sjsﬁ’de ”%’- ?a)?/:pcgg"ﬁg"?jf é;cg%%%%&%ﬁaleﬁéct??%gl%lvehi célzje ener gy suppl ying
syst em acGpigbRge #@n€lm@ikinglse Wieeeicnosairdrdleehlacel | battery is configured
so that the fuel cell battery is covered by an outer franme of an
appropriate material, a portion of the outer franme conprising an

el ectrical_connectjon part .enabling free_ _conn i.an .angd. pr.eaking :9f
connect i orfwi t h r e¥petht®Gd *Ché &?!f‘g‘elepgpfarg?‘ ?Lﬁ%l el ggtgrgfgé a'ﬂ\l?ehi cielor to

var i ous ”B&Fi:ﬂ?{p){ 89" GANEL Q! sLYUERNRRY] bB@a’e@gfma}za_ﬁsefmhepeepfcbxﬁaédMi cle
energy supplying systemaccording to claim8l, wherein said information
storing meanssaf the faletticely SB:plaBOCT2008Tbbtdethes, is sstestdcted™rom a
group consisting of a sem conductor storage nmnechanism an optical storage
mechani smabaverdnet€dstorage "i#thani sm and a storage means making use of
an at= or nolecule. 89. An electrical vehicle energy supplying system
according to claim8l , wherein saiu fuel cell b ttery may ureferab_y be
provi ded wig.h a neapsefy: sekectdnielly dhephaygipglyifosysteoeadeading
stored in the .

to claim 81, wherein said cassette-type fuel cell battery further camprises

mears for selectively switching information stcred in the storage means that

is to be displayed.

8l. An electrical vehicle energy supplying system according to
claim 81, wherein said information storage means of the fuel cell battery

can be a non-contact semiconducter storage rmechanism.

92. An electrical vehicle energy supplying system acccraing to

claim 81, wherein said informstion storage means can be an IC cerd.

83. An electrical vehicle energy supplying system according to
claim 81, wherein said fuel supplying operation or said fuel supplying
process is performed for each one the individual fuel cell batteries, and
said fuel supplied information is stored in the information storing means,
as weil as a prescribed cheracteristic of the fuel cell battery being monitored
before and atter the fuel supplying operastion and, if a judgment is made that

the characteristic is outside & prescribed range, elarm Information

n

indicating disposal of the fuel cell battery is caused to be displayed on said
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above-nenti oned storage neans.” 90. An el ectrical vehicte energy supplying
system according to claim@8l, wherein said cassette-tyre fuel cell battery.,
further ccrrwiseS neans for selectively switching infonration stored in
the storage neans that is to be displayed. 91. An electrical vehicle
energy supplying systemaccording to claim8l, wherein sai% b@t?ﬁ tion
storage neans of the fuel cell battery can be a non-contact 1 duct or
storage nechanism 92. An electrical vehicle energy supplying system
accordi ng to claim 81, wherein said information storage rears can be an IC
card. 93. Iectrlcal hicl e_energy supplying systemaccording to claim
81, mhereﬁh'g ‘dT?ﬁéipgﬂB§F§rng]3b8? S°6h or said fuel supplying process
is perforned for each one the individual fuel cell batteries, and said

fuel supplied information is stored in the infonration storing neans, as
wel |l as a prescribed characteristic of the fuel cell battery being

noni tored before and after the fuel supplying operation and, if a judgnent
is made that the characteristic is outside a prescribed range, alarm
information indicating disposal of the fuel cell battery is caused to be

di spl ayed on said 59 di=play rreans prcvided in the battery. GO ABSTRACT
OF THE DI SCLOSURE El ectrical Vehicle Energy Supply System, Electrical
Vehicle Battery, Electrical Vehicle Battery Chargi ng Apparatus, Battery
Supply Apparatus and El ectrical Vehicle Battery Managenent System An

el ectrical vehicle energy supply systemhas an electrical vehicle which
carries in a prescribed |location a

GO



freely renovabl e cassette-type battery and an energy supply

has at all tinmes a plurality of the cassette-type batteries
performs chargi ng processing of units of these batteries whi
nunber of batteries required by one such electrical vehicle,

station which
and whi ch

ch include the
and perforns

the function of storing said batteries in a fully charged condition.

this system when an electrical vehicle enters the energy su

all of the:batteries are renoved therefrom these being rep

QPQ%TQ@B?Ilon

equal nunber of fully charged batteries that had been stored at the energy
supply station, the single or multiple batteries that had been renoved
fromthe electrical vehicle being charged, the electrical vehicle heading
toward a next energy supply station and the energy supply station

awai ting the arrival of a msgtrReRCPF iTHH DIskLOEBREF gure 1

Electrical Vehicle Energy Supply Systems, Electrical Vehicle
Battery, Electrical Vehicle Battery Charging Apparatus, Battery
Supply Apparatus and Electrical YVehicle Battery Management
System

An electrical vehicle energy supply system has an
electrical vehicle which carries in a prescribed location a
freely removable cassette-type battery and an energy supply
station which has at all times a plurality of the cassette-type
batteries and which performs charging processing of units of
these batteries which include the number of batteries required

by one such electrical vehicle, and performs the function of

storing said batteries in a fully charged condition.

In this

system, when an electrical vehicle enters the energy supply
station, all of the batteries are removed therefrom, these
being replaced by an equal number of fully charged batteries

that had been stored at the energy supply station, the single

or multiple batteries that had been removed from the electrical

vehicle being charged, the electrical vehicle heading toward a

next energy supply station and the energy supply

awaiting the arrival of a next electrical vehicle.

Figure 1
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