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 periofseld of the Inventien

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



- $ OCT 2003 of driving or |one-distance driving. Mreover, charging
batteries in the past required 3 to 10 hours, or even longer, naking it
i npossi ble to supply energy easily or effrcrently Thus, conpared with
previously used energy supply systens, such as gasoline, diesel fuel, or
natural gas, the electrical vehicle provided inferior functggﬁﬁmrﬁm this
being a great hindrance to its practical adoption. One neth %a T
been envisioned as a bat eery inprovenent 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
ener gy su%bﬁyﬂgyﬁgeﬁrsh@rpzﬁ;Qﬂamﬁegdger1@@ station woul d be so great t hat
it was thought to be |ppossrble 0 use such a .batt % as .a praclvé% 3

energy supply system f GPZEPERT +iTHI® q&eﬁrﬁTEﬁfr*WFtﬁ t thk6P6gt T4t

devel opments 1o, §ECENL  YERALS 1 cHQULY &lak 18D WirlR §l£&l§| £8lLbp1 ¥R erds a
renpvabl e cassefte-type battery has become possibie. Therefore itis

possi bl e terapp pridesipriesenl . i Tient conphoededandargviceldly usedlen@gglead
batteries, nickel-cadm umbatteries, nickel-hydrogen batteries,
ni ckel - zi VRN éYﬁ*é%T‘“SrnrsekEIafrrﬁFéP e aEpsti el PRIGE WSt Pa the

| ead- cobal t, batteries Lum sul.fyr. batteri e Jithiumgig s,
l'ithium poﬁ lﬁﬁtlt e?r %, &n Veder ¥ESeCT élrl% oérlleﬂ “H)é rgégraﬁreteg‘rgl a

condltlonsﬁhgﬁ @hedggaggregl ~ U8 20k 1 @apaégggwwyp an electrical vehicle in
the future are |lightness and absence of any great design load on the

vehi cl e, ease of use &nd mamdbnng“athbcabpéemyemwﬁimyn@Waﬁ@e@ inptgeghiort

period of tine, and the inplenmentation of a char.gi ﬁgstenrt at is,
capabl e of RAGWFMEHE ﬂ"e%erﬁ}yfﬁrPIVac‘hQrg? rle‘tFﬁeybta'{‘:t 39 211%bPY T A S short

period of_4jyre, all of these capabilities being matched in an cooperative

However, because of the hydrogen that a fuel celi uses
as a raw material, the decree 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, nickei-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 charging the battery religbly in & short period

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

| R]



2 DCT 2003 manner. in the case in which such energy were-to exist in major
ur ban areas such as gasoline station are at present, no currently

avai | able battery or current :sable charging method 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
station subsequent vehicles are waiting in line, these being charged in
the sane manner and |leaving the station in the sane nannertastmﬂ‘g rgi ng.
In | ocations such as Japan, which are crowded, even given the existi'ng
distribution.of _gasoline stations, the anmount of parking and stopping
space availabl'e"for vehicles to wait to be supplied with energy in the

form of gasoline is physie¢akldadd M LedcntsQ oW dtiRy y3edeht §1e§3 s« MK 4 t

i npossi ble to obtain space for parking or stopping any further vehicles.

| n consi derabronzwfag Bechboy gasofll éde sitatatinoare stoplkdseat practicadntly

el ectrical vehicle he devel oped and a network of numerous energy supply

stations sGUATAEPEXIRAT Y CHASDIHHE VERPLE ¢ ange nPuTE Ehoqyren L8] Bdliccal

vehi cl es stoppjng d nto - LLODs 10 teceive e rical,,en he

required r%ag%%a f% %n%%§%§§¥pg?%ﬁgptJj%Up%?y éﬁ€Fg§f%%J?ﬁ%léﬁe§%$¥%%

vehi cl e shauld arate rbeogs vatien of hae ndfgyut@s:1,f t& behed il AEr syst Baa-exi st ed

to enable charging in 7 to 9 minutes, if would be a charging systemwith a

6C char gi nherensran gaetien sihseguriumitioteswore ¢aB¢it0 i dupes. tHHsagever ,

t he current met hcds_used fQE actual chargin of the ﬁpalt batteries in
¢ g A i

el ectri cal PE60P sCPRFFSt MMy Enar T it T fﬁgrﬁﬁﬁi’&g dt"%a 566 L CRAr Yt ng'Sr at e,
using a N RUfedRbde dBEROEHarging.

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



In-this nethod, because the charging is done with the battery at 3 13dl
2003 a considerably el evated tenperature, the |ife of the battery cetl is
significantly shortened, naking it necessary to purchase a new battery
after a short period of tine. If the above-noted nethod were to be applied
as the nethod of charging an electrical vehicle battery, it would be
necessary to frequently replace the |arge, high-cost battery us&i1 @6‘5 t he
el ectrical vehicle, making the system an expensive one, everr ¥

battery were to be supplied through a | easing system In previously

devel oped el ectri.cal vehicles, there was a notqr, ,and_g.battery par this
consi sti ng® G5 FaF gl hGH5Er “e8f LT EEE  usEd 1o dT T %N‘eta%%&%“t’gﬁe&ghese
bei ng i nstal l.gdnas; onecd Rrbhechbg! Be Bak!: Ofd AR Xehi €l 0o FBLLOG by

i npossible to renove the batteries sinply. If there'is a desire to perform
hi gh- speed:changi rgceat aastiate @46 of 6Cpe for exanple, the swtching
regul ator power source becones expensive, thereby nmaking the electrical
vehicle expensive. |f 14Cthe B Enar§ehgigadbvBEedendearPhdhee IFetlbise

t he nor nmal e, di_stribution_panel onl rovides g capacity. of 30, A_or 40
A it bec&?‘ge}cgno ecoe‘ss%]rafgt*ggprag‘vieggcgr %¥%iralsf%kflngere }p"p‘gtrpegt} t’Js'taE'O? gg Rome.

Such hi gh-;spead cRargiNe rransy 1derelotge 118QUI, ressh-abLxbet faty eRargi ng
station. In the Japanese Unexam ned Patent Publication (KOKAI) 'No.

10- 307962,: 11 0h8CE2¥BA riand VEO30EI5R; kitnwet ke avetdinsul ospeesi v onan ey@tomat i ¢
rental systemfor bicycles provided with an auxiliar drivi ngstrlre%chani sm

driving by-T W6t GATRETY ngeEE bt (R FURBLASArFRAGRER @ leasing s}

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 making 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, 10-3079¢4, 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.



power supply, wherein the battery can be replaceable, and further wherein
the battery is l'oaned at the tinme a bicycle is loaned. 4 - % OCT 2 003 In
this rental system all that is done is that the |oaning and returning of
the bicycle are linked together with the |oaning and returning of the
battery, so that the bicycle and the battery are treated as one item
there being no free distribution of the battery itself. Accoqpbcglxmait IS
an object of the present invention to inprove on the drawbacks as ™"
descri bed above in the prior art, by providing an electrical energy supply

systemthat is capable _of _supplying ener tqQ.an electrical vehicle with
the same conveni ence aéﬁhbdﬁg b ”ﬁ%s§?5r%¥1ﬁﬂéuBE?EFﬁdeH%de“P6téj£

gasol i ne  vghi gt 2 nsUMVARY, Oy THE- L NVENTI.ON L p. or:def, 4t o, ..e%vgiElqethe

above-noted object, the present inventi'on adopts the follow ng basic
techni cal lcenstg tantd ontuBpecy fdfcaht yhate efiv, Sto aspacthofbidielpr esg@nihe
invention is an energy supply systemfor an electrical vehicle that has an
el ectri cal POERETY & WhIERS FeMESh g fredifd ot NEF § VREIMDoRPair &8 666 kT Bt qvot or

driven by gfbggéegg%%é%vCQ§§?ELe-type battery that can be freely installed
into and renoved fromthé elecfrical vehicle, and a battery storage

location for the cassetA@-diyeghat tier i esnps®yddeds dHe Proaxddd tyvdicidie path
of travel of the electrical vehicle, wherein when a need arises to replace

t he casset be-iypeBarretleofravheckesl eetdé¢Talineshebbee &m “dwnerior arser of
the electrigcal vehicle retur e battery to. the batter¥65tora e location

1
and repl aced PITV WYY §ndeF8F§hTa £EEEOY T PPPLY bRATEFY HPON E ery

storage 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,



| ocation that has been charted, or easily obtains froma type of automatic
vendi ng machi ne | ocated at a conveni ent nearby | ocation, and which
operates as a branch of the battery storage |location, 5 3 OCT 2003 a
charged el ectrical vehicle cassette-type battery, it n return for paynent,
and installs this cassette-type battery Into the electrical vehicle. The
second aspect of the present invention is an energy supply Zisqt m f or an
electric vehicle that has an electrical vehicle which carrf CA 4003
prescribed | ocation a freely renpvabl e cassette-type battery of a

prescribe an energy.supply station which has at all tines_a

Dl U ol 1ty Sof EReeq Aasirratty ot Pine: & ee el nelTr Beaensb b PR AR whi ch
per f or s h@nRY  PROCesSitng19f wid s ekstheser had t @hkesryhiGhd nehude the
nunber of batteries required by one such electrical vehicle, and serves

t he functiedrcofristdrvealgi¢he batteries in a fully charged condition. In

this system when an electrical vehicle enters the energy supply station,
part or all of the bat% EPFERIFAP I EndY &diet R B or VERESE 15eth§ rERY aced

by an equ%'upgﬁgb%st%fm Fol Ly Ghatged %@ﬁ%%'ﬁsatt pal an'&%%cte?ﬁ@-%%%?glét the
energy supply station, the singlée or nultipl'e batteries that had been .
renoved fromchheceteinds i cal yehirekerbeédg 1elatgred,a t Heeel ectramakbyehi cl e
headi ng toward a next energy sup_pl y station and the energy supply station
awai ti ng tHRESEFFRVAYTOf Patteextoel cPi¢ealiBashiglase, ThE &nesdyi ¢akPyehicl e
rel at ed tqQ tahe Rr esent i hventi.on_i.s_a general. .el ectrical vehicle driven by

Stat ih h & g 3 ity #_ ce—tVR
an el ectrical LOm)f”o%c}liﬂav‘nisngaeca “E;Lgt fctlarrnf/q a3 B ‘Jarrailve“yp \%ve h%ocuars'cs't-‘-fe,t aenéyﬁ?
course i mgludesea @enes aprdadrerel awW:@RODIANG, WiiWeK pdiySrmsn cdddigihgn to
an electrical bicycle, an electrical notorcycle, a forklift, and

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 a next energy supcly

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 electrical vehicle driven by an electrical

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



ot her types of work-related-vehicles used at an airport or factory,

exhi bition halls, and work' vehicles used to performwork under dangerous
environmental conditions. It also includes golf carts, wheelchairs used by
t he di sabl ed, toy vehicles, various anmusenent 6 - 1 OCT 2003 park rides,
and .el ectrical track-borne vehicles. in the electrical vehicle energy
supply system according to the present invention, the batte}i(J ¢t are
fixed into the electrical vehicle in the past are changed to repl aceabl e
cassette-type batteries that can he easily installed and renoved, so that

when the elgctrigal. velicle stops. by .at,the energy supply  station, this
cassette can be reﬁracéa 89 a cassette of the sane type that is made ready

and is fully charged, therehy cospketédy veRecpeocessgof ssupphyidg-ener gy
to the electrical vehicle, after which the cassette-type battery or
batteries #haerdiadl beehne emresdt £noemt hen vellicchat g vl cchahgedant flv@cener gy
supply station, which then awaits the arrival of the next vehicle for
chargi ng. ThUS FFntt e prédent rVert Oif PéfRe bt CBRYIPAMC bEPLRFREDLe
el ectrical cyeli @l ..l Gl L& ddiecpastewas Patd of 1hhe. VA he edvdaepl aced
by a nunber of cassétte-typejbatterles of a uniform specification type, a
t hese cassetti-dtyphRebaticerilestbetany vetiizstiel btbwd byoaa dray gaenypimopafy
el ectrical vehicles and a |large nunber of energy supply stations, battery
storage | otk tiiy, tAAG CastoneR ic@nvendi el arachibies, CaRpatEgsPAgLRR SE@t al |
or by individuq! sal es, .t he p%yaegt.fqr t.his, bein %ﬁhie e _gwner

; )

: . _ . ) ed by the
or user of'¥heWhi&l B PayiTigr 6F It e ehergy By PRy i ﬁrf%l"' TR LA of
el ectricityheharged si BEOs il GagSeht 8o YRE chat besyer RAAdI Leanal by afitRrt he
present invention, in each of the cassette-type batteries, in addition to
battery i nflorpmtthengessette-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



hi storical information about the charging condition is recorded and held,
and mnimally before and after charging the charging recorded of each
battery is nonitored, thereby enabling a judgnment to be nade with regard
to the battery characteristics. Thus, if a judgnent is nmade that the
battery has deteriorated, the battery 7 - % COCT 2003 in questlgnogp
renmoved fromthe electrlcal vehi cl e energy supply system charding an
supply system Essentially, in contrast with the above-noted prior art,

t he present invention accomopdates vehicles, which have a radius of

aCtiVity tp@hué§tf@ﬁ8?§¥%3%?ﬁﬂﬂﬁxPim@tpb%y%-‘rggglv%@gEeg%neEhES%QEQQ of

the vehicle I's an in but can, of course, also

conpany), dyeedl Qbakbngtgﬁ&kﬁuipg@ssggt@mtype batteries can be easily
purchased for use at any time in exchange for paynent at a prescribed spot
havi ng the function, fd@&sserabpley, of aogésﬁﬁlhethsﬂﬁiﬁ@ﬁveth@F%%yﬂeﬁébl|ng

t he easy purchase of electrical. ener Lgerles t hat have
dopl ot o8, T Cam AGFRENon BT STt rENLECAr SiF obT Rl St T ETuTRES Po such

as_prescribed Spot 1act§b§£?ecqvatam *Lb%gfo%l&is@qat bE aystybe nghedHehatsunder

this new i nvention, the emar Kabl e characteristic nature of this invention
is that theie ownersii phofvdnuilkcly thangethbaldienywasseht est shakte nat sbel ong
to the owner of Electrical Vehicle NOT in the format of "Rental" or
"Lease" sy&t érﬁeﬂltﬁlaCQ!féTainm)t: itde ﬁOEMYaﬁ‘muqr@ag@swsttee@ PFH@téﬁééﬁsshape
and exact cpnhents suc casssttes sh rented §ed an

returned no tRe o %?r% 1% yOtay Eé?)tha%fjbfxﬁﬁéK%nergf’ymtatlon on
"as is" basi g pharS¥eR GRISEIEES YRE %uele\evm&@,a@%q SfampieW ¥r bopded:ne

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
remarkable characteristic nature of this invention 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 “eas 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



In view of such situation, this invention should totally be different from
a normal "Lease" or "Rental" system The ownership of such interchangeabl e
cassettes should be belong to an operating conpany, provided that the EV
owner (s) shall be billed by the operating conpany for the fee of using
energy just |like gasoline. The best exanple of which is the transoceanic
container to carry 8 - $ OCT 2003 the goods and -deliver te § RETdESS gnat or
(s) . This shipper of certain goods does not own the container. BRIEF
DESCRI PTION OF THE DRAWNGS Fig. 1 is drawing illustrating the

confl gur atjian oofa= A EIATAl & o a1 electidgal Yol esenssgy osunpls syt em

according to'the present invention. Fig. 2 is a draw n W ng an exanpl e
of the cogbéqpurdateisonceof car cassetdreatype.battery that is installed in an
electrical vehicle that is used in an electrical vehicle energy supply
system according to the present invention. Fig. 3 is a drawi ng show ng an

exanpl e of itLon. of cassette-type battery in an electrical
vehi cl e. aBﬁraV\n%%g%CEsqﬁgW" Ib (g% 1Ie:X“aj?%t”‘t'éﬁ85%0assette-type batteries that are

stacked for use in therpgesents RYEDHE ONL1 G Ga<dnb S Rbagked AGAM £
illustrating an exanple of the control path in an electrical vehicle

ener gy suppt greypitemi accdreditmgcho tahe Presentgy auepty eiystEmgacd®ridsng bl ock
di agram show an exanple of the storage nmeans provided in a
cassett e- t Ype Battrerg st ¢ tHe present invention and the peripheral

circuitry. Fig. 7 1is aqugaWif'gi§h%\’\’icﬁ%ﬂrﬁgemﬁ%gmar} hg}{a llef 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



configuration that fornms 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 use of the storage function
of the present invention. Fig. 9 is a drawing illustrating an exanple cf
the 9 Z OCT 2003 configuration of an electrical vehicle energ pl
systemthat 1is used in an electrical vehicle energy supply=s¥4ﬁ3ﬁfmﬁ
according to the present invention. Fig. 10 is a drawing that illustrates
anot her exanple of an electrical vehicle energy supply systemaccording to

the present invention 11 Js. a.draw.n snp ofrLhe

conf i gur atiOF 16F 4~ b%ft%{f s?or%UELTGCaFF% Qe ef% 'gﬁgﬁgﬁéaggéémif L8

el ectri cal; %@%ﬁ'?neQﬁréw%é“HMQaﬂ %¥%iéﬁ@fﬁﬂé¥a¥ RephOvt besfreserb-cinyention
shown in F|g . Fig. 12 is a drawi ng show ng an automatic vendi ng
apparatusLkonhelp@beeﬁallmmﬁnuﬂaa cassette-type batteries used in the
present invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferr

enbodi nent s of an energycsdﬁbF9f%%%ﬂ%%ﬂofBFatén *EPetfFFTAPOVRAT &8 Bgsording

to the pres iqvention are etail oW, - Wi h o r efecgpces
bei ng made’ o th & eeén e%%%onpanylng grgmﬁngésp pe?%%lcalfy, Fig. 1 (A

and Fig. LbABknarendeawisgs which generally illustrate an exanple of an

el ectrical vehicle energy supply systemaccording to the present

i nvention. These drawFags dRovisane efeefiiTatheeHiT| & eRBFEHLSuppl YI8yst em
100, which

configuration of a battery storage 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 generslly 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 ar electrical vehicle 1 that into which is removably 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



has an eleetrical--vehicle 1 that into which is renovably installed, at a
prescribed position, a prescribed nunber of cassette-type batteries 2, and
an energy supply station 3, which nmaintains a plurality of the
cassette-type batteries 2 at all tinmes, and which executes an operation of
separately charging the nunber of batteries 2 required for o_r_1§r l.ectrical
vehicle 1 as a unit 5 and has a function. of storing fully ch @g tigdtery
groups. Wien an electrical vehicle 10 -$ OCT 233 1 stop into the energy
supply station 3, part or all of the battery groups 2 currently installed
it the electrical yeni]ncl e 1 are renpved, = and are replaced with the same
nunber of batteri8s°2"% hat™ &f €UEPOY et @ ot he Réér gy addppf yhst2at 63 t hat
have been §ublys ohanged: =16 <00¢) Of j3everaf . hatterigs 2 .Lhal were removed
fromthe energy supply sStation 3 béing charged at the energy supply '

stati on 3, antereetegcCtaciedati ttehi€lsemd -headirng Hoft dhie NEXE-8DPETGYs SRRl Y
station 3', and the energy supply station 3 waiting for the arrival of
anot her el 8ctric & eFaHi BFedl MHd adB6ve3 otatd Nisaet een X tliat chargerst dhleed in

the electglcal. icle. 1, of the_present inventign, as shown in Fig. 2 (A
t hrough Fi %‘.‘g%‘(% é,lcﬁlsnﬁr“g%*r%sblzst%%t FFAE r@B‘r?é’Fgufc‘iqﬂbﬁ{]ef%Fﬁééj S"é%gﬂé’ (A

plurality etatidd esyneehbSchakbad ateaer anged,i n,a,planan 1 BRNALT ;80 that
the outer shape of the battery 2 is itself flat}. In the battery 2 that is
used in thel¢rtesial vepenleoh, heasi-ghdom the Figrt Z2neA)y, saopl wradddiypnof
battery ce%l s 6 Cgrtg] mutual |y connected by appropriate el ectrical wring,

t her eby fof ni ng* hGRETFYs SEPPeY t S 154t tleMpipack. ToRdERS i BHEIMAY, Gifn t he

present inyeiian Likercassetigstype battery is provided with an outer frame
7 of an '

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
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appropriate material that covers the battery cells 6, this outer frane 7
not only greatly inproving the ease of the battery, but also enabling the
renovabl e installation of the battery in a flat shape in |locations such as’
under the floorboards of the electrical vehicle or under the trunk
conpartment, these being |ocations at which a change in the design is
relatively difficult. Thus, in the present invention, because hé: . Lﬁtht

of each battery cassette 2 is approximtely 20 kg, the install &t Q) (b

| ocation thereof greatly affects the balance of the electrical 11 - $ OCT
200 vehicle., For this reason, as shown in Fig. 3, it is thought to be best
to install VEheEm %t He BOF t’GiASOR t Ae TeHitedPpate- oF Ehel vdliodickt t®B&Fause

t he heavy I ol \r1,8r - t:her. hea 0 re disposed. at the
front partgg%pttﬁe{%ﬁatclﬁrf@%ﬁa\?eﬁieec e, Woﬁgrs}}g:bgé{]}esit%ﬁe‘ogétter%t hegh Ca<';lhtet'eri es
at the cenpetaand Meathcpayt fiotsH A dra«aChkaVEthér 0R0GWakAPESend Gire3: (A
through Fig, 3 (C) are drawi ngs that show the configuration of an exanple
of a el ect #ERPssielftcitée1fTon'o paliiccht e aerdvabky vaisitcald, edzt he best
cassette-t;_/{})ﬁoga Lery 2 of .the Rresent invention. In the present =

i nvention, “TRE-6F&ctTi tHl " Sefitd et Raf e hat 878 1R 1Yy oF 284St e ey pe
battery groupsc2 dnenre flat level, and it is preferable that, as shown in
Fig. 4, the batteries 2 be either in one level or stacked to install them
in the electrical vehikie. 3Fix. t8rpYhikica dr ewi arbsgdthaingshonat howw

rat her tha installing the cassette-type batteries 2 of the present

i nventi on “HOFPRORMERFE Yo% REVCHIAHE S RS tPafl ¥eF Hitcad yatdsde béatandlishwi t h
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



respect to the horizontal, thereby achieving a three-di nensional
packaging, with a plurality of casseTl-te-type batteries-2 -used in a
paral l el aligned arrangenment. Fig. 3 (D) shows the exanple in which the
cassette-type batteries 2, 2', and 2" are used in an attitude that 1is
nearly 'perpendicular with respect to the horizontal attitude. The
installation cosition of the batteries 2 in a single electri 8aiCvépc! e |
of the present '.nvention is preferably priorly established. Additionally,
in the present invenrion, while the nunber of cassette-type batteries 2
installed jn an electrical 12 - 5 .OCT 20,03 vehicle 1 of the present

i nvention 1§ not. parti cUF aFT ST teE = =PE 18 grleférapralebl haligiirkis
nunber lim{ed pocfesed Lo NWTDRE 5. There{ ore. . £ an fé@@h%ic'ﬁmﬁ r,
desirable to establish three types of electrical vehiclFes i, such as

| arge, nmedium and compactioand fest abdmslet he nuabel r 851 CassaliLrti¥pe
batteries 2 to be installed into each type of electrical vehicle 1. Each
of the cassett%e-tPe pattaqtedcaluseli¢yfs he speesentlargeentédiumhasnd

storage nmeans for. gtordng.ipformation wth regard to the chargin

condi ti on, riar?‘gcécl’ o?ac ga“rag%gsl,SHr%‘ inﬁinﬁﬁr (\é\%a;‘f&éisteg?eéwq ﬁ?ﬁérﬁﬁ’reg@sggtance
of the batierihstellledbisontaidied ypbheret tecanddinteramiLon such as
information with retard to the Ilife of the cell 6 and the owner or user,
and a display neans 9 Efeh sél et i vadaediesplyayi hgt t erf ioravedt ivaredt hat +hs

stored in the storage means In Fig 2 (D), the reference nuneral 11
denot es a Pconnector “whi ¢h ‘Hikds SCONABR LTI D tIee E5S5ERY dnipF@apartery 2

to an apprarit ak§z £PRBEMHd 8N £ PEothe: &l ech iwal o¥%lﬁia(flg§s}'remaining

cepacity, and internal resistance cof the battery cells 6 contained
therein, &nd infermation 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 conrnnection 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 in & contact or nen-conteact marner with e 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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That is, it is desirable that in a battery managenent systemaccording to
the present invention, for exanple, a storage neans that is at |east one
type selected froma group that consists of a sem conductor storage
mechani sm an optical storage mechanism a nagnetic storage nmechanism and
a storage neans making use of an atomor nol ecul e being nounted and, as
shown in Fig. 5, this 1is connected in a contact or non-contact manner with
a managenent conputer 51. It is also desirable that the shapep diCTt hg3
cassette-type battery 2 be nmade so as to facilitate the provision of a

di spl ay aL i ch d| spl ays the batter COQd_I._tI on. _In. the exanple
that is shcwn |%9§ U ex(?irrpﬂy% PP E" é%%e A CERT el T veP  of a

vehi cl e thate baécaw@@:@d éHchO el3 15 S Fehnd2088 4 hr%n%@?ﬁgi/psé%ode)ﬁ shation 3
for replacement of the batteries 2 of the electrical vehicle | is a nenber

of a rrenbe!rSsth@B@tt emntratestieplopeeatred eby preecsst dirtd sheder sih s caad
prescribed menmbership card  is received fromthe menber driver, this being

i nserted it 6e§El5F€séFPBeEF‘%dF%‘ﬂ%eeadﬁrﬁQfeéppéhh% u%e% Hif@rAcfr 43891 bed
oper ating , feryy BQE é@%%e@?ﬂlﬂés@@vaﬁ% R ESK % data; fromihe card

reader apparat us 54 on a prescribed sp[’ay & cont nt s T6F °f hie?

di spl ay i nelrudeasusdaid ensaaspide naprbershidu HBB’Qef orf hge NBIREReScRANE,
battery type, and the battery nanufacture, and history itens such as the
dat e of tﬁépﬁﬁéWéué’J Pata é?*)ﬁsﬂéabademnlamw@ nunber of pr evious battery

replacenents. Then, mai n.co r,.51 |ng far £xa t el ephone
li nes, accesses a corrpg{l%rccdftet’ﬁ §tt{]8rc§f‘ SPedast qu%éﬁfie’i?? Stahdgement

conmpany t ehev@ek k)i bhRmicakoriRe homed had nhge, diaselayedpcatathich Rt pty t he

operating term nal neans 53 is operated to send a charging start command

to the Charagl[urﬁgcnanageam:hthlstory 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
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conputer 52, via the main conputer 51, so as to automatically perform the
operation of replacing all or a desired nunber of the batteries installed
in the electrical vehicle 1. At the energy supply station 3, a nonthly
invoice is issued to nmenbers, based on the anobunt of charging tinme at the
time. of replacenment of the battery 2 for the electrical vehicle 1, and
fromthe anmount of time fromthe previous battery replacenent to the
current battery replacement. Qther energy supply stations 3' agdQ3J -

al so connected to the above-noted | easing conpany or managenent conpany

via an appippéheisn lidNanAs -shownckn.Fi g. s%ra%ebﬂé' GsCReMENLALN of tre
inplenmenting an electrical vehicle energy supply system accor di ng to the

present l4c@rédtid-typenbyehér 0 i2S bhedircovtse Qj%anclacSﬁm:etg;ej FeansS i n
each of the cassette-type batter-fes 2, by which the char gi ng history for
each - L E2eddzet-tyes %’ﬁétﬁai’t%r%@ Reaesafyed 4 %tﬂlaft“lca gl ani ce.

Specifically, as shownén Fi gc §1 -the tatt-ery .2 h storage an dlspl ay
PR ne T 6¢ =

circuits that are inpl émente heé® ¥ SPm T ot” Fifan! VOT%ﬁ M8+ v r cui t

8, whlich Eﬁoﬁa@ﬁﬂﬁkNd§SﬁD @S:@ﬂ:E%PF@%@t aPYntbemén Q@WH“%Q@t*QHnQQHtrO|
means 62, and an LCD9. ile there is no particuiary restriction on the

data thatéainemwwptebnle meootheimonzvd, atiid @ nerovar @,y datraat hat EEEROM)E
envi si oned f kgt]hde)e (I%Q the nunper of tinmes and dates that the battery 2
has been cfi é REURRAEEHEt & TRAd7 AR Sof 4 e 2nbAEPRry 2, (3) the

user nunber at the ting;af Cchacgl ng, r@rzbd*ﬁ:z%u. PIQUIRELOD, on the data

that is written into the non-volatile memory 8, data that can be
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



‘orrmation related to batterv cell replacenent. A neans of witing the
above-noted information into the non-volatile nenory circuit 6 is, for
exanple, that of witing the information into the storage neans 8 of the
cassette-type battery 2 in response to a charging start signal fromthe
above-noted mmin conputer 51. In the present invent_"on, the drsplay means
91 of the battery 2 can display either the battery voltage QOrg degMpeRat ure
val ue . The managenent conputer 1 of the present invention % ﬁrure- dat a
at the point: ir tine that the battery is charged, and perforns managemnent

accor di ng A, thereUsRIy DYUIREN ;i £ £YLBENA QY JUITBEE o AN G RE SR LG

nunber. The processing that is perfornmed is to record such |tenB‘fron1the
data as the datdebattepnasf acture, the nunber of chargi ngs, the date of
charging, the manufacturer, the battery type, and historical data such as
the mmintenance recordi §pe &gqoﬁwak@"@j-ddgrrentlwptcﬁsrlégarﬁo tF@”erm

replacenent ba n._t e of t atter udgn [

bad batteri es.° /%a%hé Iég@gé t rnﬁeg?t T, Y ‘ qi%o‘lneat\éma%ﬁfor

good/ bad jidanBatcofha batdelan Gels |1°§a¥\@:eh$'ﬂ ‘aieb%tatr%EY 2-byn greasuri ng the
internal resistance of the battery cell 6. A procedure for witing and

readi ng prescri bed |rﬁknpnﬂqemmrentbnand itxmgthedsnmmagegneam$c8lbédthe
battery 2 is, for exanp .. todirectly or in a non-contact nmanner

per f or m wrintiof P T BB TOR e 65 F 8" ShPf ot " appar &t s’ of ' the
casset! e (e PARI ALY 81 U ANGOUS s LR LI DACHEARDF BeQkofin W5RREALN

start signal fromthe main uter and to rea
of the eabove- noted data to the controi 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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t herefrom usi ng a non-contact nethod. To do this,~-the internal resistance
of each battery cell 6 in the cassette-type battery 2 is nmeasured using an
internal resistance nmeter, this being conpared with a pre-established
ideal internal resistance and, if the resistance reaches, for exanple,
80%or greater, the battery is replaced. Replacenent is done with a
cassette-type battery nanufactured to the same specifications, Pdid P&l
preferably done wth a battery fromthe same manufacturer, of the sane
nodel, and having the same characteristics. Information with regard to a

replaced battery qisweitten into.the |C card as a historical record. The
data with regar Lﬁoaﬁgk%%g%rtn%éel “r‘@%i'%t%ﬁ%&se SFPLATH HHt Cér §Re i@ $ed to

make a judgnendtasitdh £agerd dieatter yy&ephacament J*J‘%%B@ibﬁ]ea GQckpi t
panel at the driver's seat of the electrical vehicle 1 prefera ylhas a
means to dfeplady ephécyeapatithy efietdie shableryt £ iafn theo ejsdct ui gadsyveli cl e
1, and also .this should display the deterioration condition of the battery
based on he® i¥t%8 ral resi stance thereof. By doing this, it is possible 16
- ~ OCT 2-0013 to easily de ] the tining of the replacenent. of the
battery 2 installed i rf')ht %éggFg%:ltp% c%cméé%} ere’ I°°End ﬁngdp%rsj’srigol%geal SO
for an. enphoyeslofreshietanes gyt sthiplna:steatd onid tRafabh S ASANGF tnkhis
condition. An preferable exanple of a method of measuring the internal

resi st ance"GFSHIFECHAt KB ye 2asl gt aotf-1iper f orquangyt weltapasurenemnt. whil e

appl ying a high-frequency..voltage thereto. Additionally, it is desirable
that each of the cass&%&ﬁﬁ%ﬁb‘é’ttéﬁ es FHeIFPa¢i détd twi 13 QEI éBEi on

swi t chi ng camans ef@bet Ber fiRAse f Sehackiavel ¥n 4 SRk axi DG, Iesekh; hgd
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.
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information of the various informazion that |1's stored within the storage
nmeans of the battery 2. A display neans Ol1l:that is usable in the present
invention i -, for exanple, an liquid-crystal display, and it is possible
to display on this display neans 9 either the battery voltage or the
battery tenperature. In the present invent-ion, it is preferg?}lt@ Ehﬁtﬁthe ,
storage neans 8 be an IC card, and it is desirable that this F g‘é nmeans
8 be a non-contact type IC card. By adopting a nenbership type card system
as described above with regard to the present invention, and adopting a
means of storing prescriped information within the battery 2, when.an
attenpt is made tc cha&&ep - $t°01° r’im\’/eh}iﬁ‘%ICé‘,““ieftti?sp%f)l‘{z)%gi"tj}l%ef)‘étyo2 distter fi ne
the identifseOhathe: OaLT 8RYa USRIY QK tGaFE 10MNQS, OF e US8Ts, 2hB8S&MLse it
contributing to the prevention of crinme. That is, in the case, for

exam ) - | e,carn bshieckiaionedersshicpecar doudd lmstan heeppevinushargateeshi p
nunber can be canceled and a new, nurni Der issued,, thereby guaranteeing

t he idenr-% 935§ -byf i pReCTRGTST $R- TPPEAFY duifdrtealy SPLLlteheshe Patteryog
2S3 In this_systern e efte- b 2 i §.-4sed within _t
a plurali tzfl'“%%/u%ag Tuellrer)% %@ﬁgd%%gg%gggég%égrpi}épo%]g‘%l‘%éeﬁéh\%fgﬁg%%lt at
there woulibRe -apsat tenptadd dche habt BEyte?dy di shr khutl ePaEDGRSS L OtEEP] Ace
a battery cell of the battery 2 manufacturer that has the prescribed

per f or manceyadidt hueln prgléeiee farehendeost ieeldsigatlselllat,héobgpwerye2 at an
el evated price, to avoid such_]%)rolﬁl ens_beforehand, it is desiéabl e that,
for exanpl® €% SEaf %ok &PCot 1ihd Ntk &t Rat = Triy 1d#t FEF 8P TI2 e ER§APYed
energy  SURRIRY yStltR8 s3 sC A NAVR P& AISELLd 0L OPEPer NEREOUETe £f oENene

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

18



cassette-type battery 2 to enable replacenent of a cell thereof. This
shoul d be configured in such a manner that, if a third party inproperly or
Wi t hout perm ssion opens the cover of the battery 2 and repl aces the
battery cell 6 therewith-'n, it is possible to determne that this

i npr.oper opening and replacenent has occurred. Naturally, this system can
al so be inplenented by wusing a user personal identification nunber
registered within a conputer. In a case in which a battery ce}l(l8 B3 been
removed fromw thin the cassette-type battery 2, by adopting the

confi gur at ieadass SBAWMINEIVIdG ™16, dukewhiichra vol tagp that:iscappligd,, to
the cassette-type battery nmanagenent apparatus is cut off, it 7Ts possible
to store i ARBFHHENY Ghenkoh ategare, botwhethercharanot dyheerbas terypoaldr,6 has
been inproggr[ysr QLacegé In the above-noted case, it is possible to
i nval i dat e”*thg ?é%ﬂbé?sﬁrﬁ 8879, Chdicen g i VRS EBEBS - slecrofil 8 Bl EHadgy
supply stabhan3itQ [esgruethe r.icgg(g 19, demand "damagegi arted to the
leased item In the case in Which the casse ngyvbglg1tt%ﬁ€95eﬁ§ﬂi§ry Z OCT
203 used as amnlilndbeddiisal deotcined cetiemzddauks RERSI Bl L-d:0Nekf oLmy char gi ng
thereof at home, but if the charging system is not proper, because there
is a good BRBMECGItEsVer iRy ? rid, 2 dewp odi SRy ey L orafdvildat degpradegr i ng,
it is possj §1ﬁgigggiséqﬁj g QLJthe,battgr .2 wll 1 becone deteriorated.
Because thé" Char i ngeof- stcHSh®* tRt &%y af 8 bt et §R2e At 15 enbhgRe ddppl v
stat:..on 3 dMenlce depending . dRan-idg degree ;of det gﬁ'lb%[l@t;hggic Y LE @
| onger tine, there is a chance that the charged anount, that s, the
amount i nvoheedefrgynsupply station 2 will te nigher than in the case of 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 pattery 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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the energy supply station 3 will ~~be higher than in the case of the

| easing system in an energy supply statLon 3 according to the present
invention, a function 4 is provided which stores a group of batteries that
are of a nunber that is sufficient for a single electrical vehicle 1, an
exanple of this battery group szorage function 4 being a box-shaped
storage space 12, which is capable of storing these cassette-ﬁyﬁg n
batteries, and which also includes a charging circuit that ca kgcﬂm%
charging of the batteries when they are stored in the storage space. Mre

specifically, as shownqnHg.;8; Q@lcefar&@@v%%? ﬁlge:ﬁ%gﬁggtgbéa%mﬂte

t hr ee-di nensi onal drawer, or arrange shelt: Anot

battery starageiifunebi oie frdventtherpeesrit, i2RVEREL 0k @% shOWgy ighphg. 8
(B), is zhat in which a plurality of storage spaces are provided on a
movi ng corﬁ/WelronSZGQ 3l'n &M@ bord orrsNeted12 ndtaersesvesaas $4wrismer dge
space in the,pres i.nvent a functlon 13 is provided that_either

si mul t aneotsiy chaf guers"ltlﬁé' 8)1% SUP “GFebHIIEH 8s D KEPEAPE MRFCEF L DdPRdor s

processi ngf&@n a%el D2 PRE NS Ald-Lhe cbargs, of phahbes] &% g £ 1 6h th
char gi ng processehad been conpl’eted. 19 - 7, OCT 2001 T a?E?ﬁﬁ fﬁ ghg

el ectri calpsshirghbedenergyssuppl.y system accordlng to the present
invention, at each of the energy supply stations 3, 3', and 3" is provided
a battery storage sectP6A3TANEHaVY ng 18 pFG?aJE%%ﬁQﬂK sﬂﬁﬁagél@®aéés 4s the

storage spasasc12.that, formhe fatlery, storags section 4 being di sposed

according to a prescrlbed arrangenen nefi 19 ﬁﬁlly %b

invention drizdl®s the storage of the number of batteries 2 reguired 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



desirable that the size of one storage space—=2 be such that it enables
the storage of the nunber of batteries 2 required by a single electrical
vehicle 1, althouch this is not an absolute requirenent and, for exanple
as shown inrig. 8 (A), it is possible to have a configuration in which
each one of the A, B, and C colums of shelves holds the nunber of battery
2 required by a single electrical vehicle |. As nosed above, #rp 088 2003
present invention because the charging history of the individual
cassette-type batteries that are charged is stored in a prescribed storage
means 8, and.th enfi,quration .is.such .that, the stored jnformation can be
read out Egcé*gqu%l‘ayd%eaﬁrseif”ﬁ t“Iiﬂ‘"s"a'rgcl*sod‘l pJo%sFBT'élgc”breﬁl‘av%O a®8orfd Rf ati on
in which theipeescsiped:tpAAM®RL 0B 638 0estored from EB‘?diﬁib&VseBQPﬁced
chargi ng operation nmeans 13 in each of the shelves 12, whi ch serve as the
st orage spacésrih thwiistiomagénse@cidonnd, spate dddenstorage dareanserfach of
the individual shelves 12, that serve as the storage spaces that formthe

storage me&n§CE°TN THESAESent i Mt FOR SPECPriGidged W tTETY di 3pfaihereans

14 that ispgapabl e Of.disphayi,ng Joformation such as the condition of the
shel f 12, the chargi ng ‘i%ﬁ%?r% rl{é‘he “Clﬁégg(foﬁbc_lgct"gf‘ﬂsl,n SREY 8 S B i ng

charge capacity.a Baciteafy the SlAge PPaEESsily iR bhesbatdery st ofaps 20 -
7) OCT 2003 section of the present invention is configured so as to be

sel ecti vel Fpl aee®2§ - e@fESf- three condition, these conditions being a

first condition, in whigh the space does not hold a batterﬁ 2, a_ second
condition, in which the' '$pace n6fds @ bat’t éry -28akd’ t Hd'e BAELERY F L24fei ng

charged, and @nd Binpeycandit Eofaid ek eh ithespace ;.halds,a patlerwand
charging processing is performed to nmaintain i
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.



t he charge thereof. That is, as showm in Fig. 8 (A, the shelves Care in
the enpty shelf condition and, in the case in which a prescribed .
el ectrical vehicle i pull into an energy supply station 3 for the purpose
of receiving a supply of energy according to the present invention, these
shel ves C woul d receive the cassette-type batteries that are renoved from .
the electrical vehicle 1, and these shelves would thus be in tghg(T 2003
above-noted first condition. In Fig. 8 (A, the shelves A were in the sane
first condition as the shelves Clast tine and, by the stopping into the

energy supply station %hggfggfglgg%g%gq&ﬁ%ﬁggg%ﬁtga @%V§E&E¥kagﬂa.%ll or

part of the renoved casset vh eries erefrom and h t hese
batteries forcrehakgenth therawit hircthhics: candidicon sHgiNgntBezakonagpot ed
second condition. Further in Fig. 8 (A) , the shelves n were in the sane
second corglintlon sastsheld Wi ase vimeosd vé casseti®s taypeabaet efies apherein
havi ng alreaq%)begn cha[ged, after which a trickle charge is being.

i nparted tTRITETe 25t LEFIRRYDE (18 FrevEHE df SchargiigCot T et dadtder ités 2,
this being,dde abousdil add NidudROOLLL O, BYe AL £1£CHH1GE! NelhCle.l
stopping into the energy supply station 3, after the cassette-type
batteri es 2nharee beenettendusd Hatarrthe Bl ecd rircalrteehiste the theishel f
hol ding the batteries 2 charges the batteries and is in the second

condi tion.C 2L ths OtTr20983sTet itor enei A eheeTondiednancehagd i SHewati n

ot o s SR CRSRAL SLEN 80 ehaghTLogl: vENLELE L g g a0 hner o
appr opri atre sgeafts pQy t ceanss s SieEh t3%ed datarspekt 2f okeld neanspdroprused to
remove the cassette-type batteries 2, after which - -.he

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]
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renoved cassette-type batteries 2—areinserted into theshelves C of the
storage ‘space 12, the shelves C being caused to change to the second
condition. They start a charging operation with respect to the
cassette-type batteries 2, and an appropriate transport neans, such as a
transport robot nmeans is used to renobve the cassette-type batteries 2 that
were stored in the shelves 3 and nmaintained at a charged co_ngi%'-ron,! 3and
install theminto the electrical vehicle 1 in a prescribed |0c y \"P The
el ectrical vehicle energy supply system 100 according to the present

invention r&peatsbhecaboves deselihede . operations, and can freely nove the
cassette-type batteries 2 within the electrical vehicle energy supply

system so that w thoutltt he deseedbf erttaheanwidar coentiserarsizcan etact prcal
vehicle 1 needing to be aware of specific cassette-type batteries, it is
possi bl e tPPPurERESe Ehesehercyv that is stored in a cassette-type battery

for use as the source F(J).fch Lye Lo t-@% li%%&iixﬁ%k-: Meh gll.&r:slante?ia.ﬁﬁp?gi ng

in essence the operating rode” 6f "t He sut():j%ect systtem The overal

configurationf dcheighokagsh EanRs 4nkhgyt HigoPreseatibaventian :andsaa

exanpl e of the configuration of the various parts shelves or box parts 12

are shown im ifieg. e YecEaicts lofvethel s haidraggr sups:i A ¥ateugh0C #¢caise nst bPage

neans 4 of the present invention c%n Ee di sposed in a fi@ie_.d nner and
‘of g°t

can al so, T iFHSE6vE ERESRFITY efcy of t heS v ¥ 59F PERDBYI 7§Po=ed
Cas$6tte'tﬁ%ﬁ%_ &ﬂ%%heﬁ ga §é¥?éj%§n%lgg%féﬁ@h?%ﬁhﬁﬁl@l%ct%ﬁté@ZVEhEcQQ i
cu6i 3 configured so as to be novable. [t Is desirable that an efficient
transport nmeEars Of ldehet oeanse beowstdevEigeeG:d semoced$y- sectanspaktvi ew
t hat shows an exanpl e o
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.



of the configuration of an energy supply station 3 that is used in the

el ectrical vehicle energy supply system 100 according to the present
invention, in which the storage neans 4 is disposed underground, a
cassette-type battery 2 of an electrical vehicle 1 that is |ocated on the
ground | evel being renoved by a transport neans 16 that uses a hydraulic
lift, and an already-charged cassette-type battery 2 being DU|H§§ %w from
an appropriate shelf part 12 of the storage neans 4 and instabl Ff¥da
prescribed location in the electrical vehicle 1. It is desirable that each
of the storage spaces 12 _be provided with a witing.nmeans and a readi ng
neans for reading and’ﬁ%??kﬁg %ﬁ?%?wé@%eéflt%rﬁqr'§¥6Wagé ans 8 5§ ovi ded
in the baiferd €9 2 +{0e Wekhing RRd:beadl BYe TBANS W kR S@X0eC L dry1he
storage neans 8 of each battery provided in the storage space 12 "aré
connect ed aperaxipmeser pbefopatdr to a central processor. It is desirable
that the nmeans for executing a charging operation wth respect to a group
of batteries 2 that isIts%%ﬁ@ﬁlﬁﬁpﬁﬁH”éRSFg?éﬂé”§éééé 9D SKPEAER € Battery

storage segfti ipclude. a.hi gh-speed charging neans,. T .S, LS
desirabl e fia?ﬁatﬁ?gﬁfggggg éﬁ%%%?ﬁ%lqﬁ%éﬁén ﬁ?¥'fﬁ§m%?g§§ﬁtiﬁﬁgenpfon

perform chasg-ngtel bhesbaidal igsts?2 at 1Cto 6C for a period from 10
m nutes to 1 hour. Alternately, it is also desirable that a high-speed

chargi ng neans 13 in tT&epseserde ispeeatidanperd presehbrigivegtofrt dwn be
batteries at 0,25C %o 0. 5C for a period from2 to 4 hours. 23 - 7 OCT 2003
As noted dBOVRE Th&PEnPPAvRTHASY &R iitA-t he storage space 14 in the present

invention is one in whixgh & dddigklhe Ghargi ng, eper akioBnt s iReLheiaeds
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 storage 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.



It is desitable that the plurality of storage spaces 14 in the present
invention be mnimally subdivided into the above-noted prescribed units.
The ‘st orage space 12 in the present invertion can be nopved by the
above-noted units. As described above, in the present invention a
transport neans 16 is provided for noving the batteries 2 between the
battery storage section 4, which has the storage spaces 12 and phg nna

el ectrical vehicle 1. Furthernore, in the present invention thg' F n@ﬁ%rt
means 16 is configured so as to renove the batteries fromthe prescribed
location in the electrical vehicle 1 and store the batteries into a
storage space that is i t W f PESECBBNdiNVeBRiPRA:  tife Pagt EEPTEEbr &géa
section of 1LY, p station, .after ich.it renoves batteries
froma st o?ﬁa%l%%ggggﬁ{?az&%hlg%ﬁi?ye gocnhcﬁrtg?(%h' %e*t‘%e*oé‘nlﬂ &y *sGPpPES “dtati on
and i nst al fesgdemtbneddte ofpr RS G thed ile@Cat i On ent bhee ehgeheibcalnughigle. 1t
is desirable that, when perfornming the replacenent of the batteries™2 in
an el ect ri¥aloVetiienels, cameedries & Istccont roloramandetihatarac@vdsitded in

t he energy |y station have a function of adjusting the relative
posi ti on b%f\%éegng‘f%teeréi EELrF I VERFRIT@e RaarRE Yt RE BRItT €1 dsP ot Aife 28Ect i on

4, based ofrtdrerstoppad RS Lh@n i sof -t ecd L eh e
position of a storage spage é?? €ﬁe£b%¥§g§b sT%r%g% %gg{?é%;%%¥%g?b%§ in
the first Condidtiesnstor wheepdsotiendiof pretaatageispage ilbwhbee baktyery
storage section 4 that is in the third condition. 24 OCT 2003 In the
present i AT dRIOFRAEhe" deity dipddaeass prive ekisineg aheafisthedutt teryeia

charging O&q{s%td. 4 biesdigs%rlfa?rregeéjn \é\‘ngz display means provided in the batztery.

In an energy supply system for an electrical vehicle
accerding te the present invention, 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
accerdance with the number of charges received up until that point

and the period of time of use cf the battery.



respect to each-of—thebatteries that arete—-be-charged, charging
information is caused to be stored, a prescribed characteristic of the
battery cells that formthe battery is nonitored before and after the
charging, and, if a Judgnent is nade that the prescribed characteristic
value is outside a pre-established allowable range, alarminformation that
i ndi cates the disposal of the battery is caused to be displayedgqnjtﬁﬁ

di splay neans provided in the battery. In an energy supply system for ~al

el ectrical vehicle according to the present invention, the anmount of tine

for conpletion of repl.acer of a battery of the electrical vehicle is
within 10 mnutes and i° ”Hggirl&‘gb"l’ %ﬁyhllj?‘uc "'emoﬁﬁ?%%& IR & pATErY Sas

di stribution SYsteMiReaB3ebeCifd G@lncevehi ¢he €NRE 9YasP Ytreyst €M no
according to the present invention, as described above, the batteries 2
are instaldred:rianceheiel eot MecakaseghiTeekbdtabry hies tine obt purmghidasd ef t he
vehicle. It is however _also possible to enter into a contract with an
ener gy suppligtdeadi shsedisdds 26BE FefP St eredCRéVewi th. A thusly

registered battery 2 is_managed_by a,conputer so.a L0 ena l.e_repl acenment
of the battery at anylw%ﬁgr gsip%gc*sTf‘éf?%%’ shidul d tcﬁg‘gét ?er"& géggrre“’degl et ed.

For this f&8a%0Rn:0eplAcanenhstStNPSHBl & QRN rbBgar I et ezt @CatdroRhe | f
there is a charging station. By using only the energy within the battery 2,
as long asudescoredacandenbe nsegiseffegctcenaseiof thevdatiiedy I§ the
guaranteed. |If the contact is termnated, a registered battery can be
pur chased VeadR By 18R cHarglPRGS 52 it8R Fire Epr?Wltehéfaité’pgs?gﬁfitgﬁéﬂ in
per i od of t} Moo ey PRe RE ey S A e R e Bt ery
beconme danegedldu@o: Sppdr 06, detityhich 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



it can be covered by insurance or the like;, and if there is no insurance,
it can be | eased. The bat:.ery is thus not supplied as a battery itself,
but rather sinply as energy. Mre specifically, at. a charging station a
menbership card-is inserted into a card reader. The data fromthe card is
read, and the registered condition is verified. If the verif'gﬁgigp i's
conpleted, the type of vehicle and type of battery is verifi% ndb¥8 he
vehicle is driven to an automatic renoval and installing apparatus, at
which the batteries are renoved fromthe electrical vehicle and inserted

into a chagg%pg,a aratus, these .batteries being replaced by installing

into the vehicl& _q%hBP%eB”?baﬁﬁePFeéF“ AfEans of " h&S T ard"Gf fhe

batteries fhalsa%arbRSerdede, LR L e QBQrtQWEQEPﬁ]@f%ﬁ & GReck dis smade
en the

of the discharge condition and history, an atteri‘es are quickly
charged. aMemiicle ehahghagedtscaxonpketedtet he charging is changed to a
trickle charge, and data such as the tinmes of conpletion of chargi ng and
charging time period af&C8Eat ¢h Wief Enbigilid craragehenacdaput e 68 t he
TRi N COMPULEL o Pyt hR CRISEN G LYPEDALLEE Lon i n LG Prasent . Jenti on.
one cassette 13 tsed to power such rfems as el'ectroni ¢ eqdi prent,

i1lum natiae CRplayers oadboicnssetiecplmyess, crpndnsafiely cequi pRant .
The charging of this cassette is performed by the regenerative braking of
a notor gemErdesEndar £ags br aki ng when driving down a hill, this being used
in conbination with a ﬁglar batt er Sgecific exappl es of a . nethod of

eval uating the amount to B éﬁﬁFééétfbr RECRR TGy TAPYEY el ECRE c4PE
vehi cl e enargy1SUBRL ¥ny SYSLEMLLAQ 26 CArNIc b dE AL SRRt LAY §Alki-aR, Wi | |
di ffer, depending 26 - 7 OCT 2173 '

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}
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anon whet her the userfirst purchases a-new vehicle froma manufacturer

W th new cassettes in it and registers it, or purchases a vehicle with no
battery cassettes. Because of the finite lifetine of a battery, in the
case of purchasing an electrical vehicle with new battery cassettes, the
charges are established in terns of the charging tinme and maintenance
fees. If the contract is term nated m dway, either the req;glogpqﬁﬁny or
the battery supply conpany buys back the battery at the val f e
battery at that point. However, in the case of purchasing a new el ectri cal
vehicle without battery cassettes, a used cassette-type battery wll be
instal | ed fRdrhiaehadt@ieiguppivll ebapanype rade ik méasess o eAtEINTES wi | |

be paid ly.. . However, the rental .charge wll _ be adjusted by .adding a
char ge fg?g§pﬂ%”ﬁhﬁbgPlgg_Eﬁ%ﬁ%@§;aﬁdnggnhgﬁYeﬁ%ﬁHQEFeg& ?%e.?P ‘eagetin

whi ch the badtRrkles-ane fMNagedsBs, innghyidual byromned 7iskens, 4w munt of
energy charged, that is, the fee for each charging can be established so
as to be d¢tiLilent anddepgdiddEhganpomn t fhapageecofpatthetr egesicaticon Ndat €- 1 n an
ener gy supfiy %;ation 3, charging of cassettes renoved froma electrica
vehicle | % Tformed, the nethod of charging used being that of

supplying to each Stor%%esgggfiéi?c 13{99% r&%&“%%&@ . %@fﬂ& {romra

hi gh-vol tage distribution p an qui ck-charging control panel, via a

prescri beditaoniziclg @i keditol lhiseohtikat ikhe Eossaidae- typeebhattaries o2 are

fully charged within a period of 30 to 60 m nutes. VWile there is no

parti cul arthd MRCHS-GRTEA PhERN ESOEECABPLAIDpER AR iseithof Lhilgh- Fpelet® scR4r gi ng,

it is deSiéé%ﬁ %z%@%&e space, and having these chips perforx the prescribed
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



- % OCT 2003 the tine ro obtain a full charge be made 30 m nutes to 60

m nutes, by using a quick-charging nethod that is owned 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. Mbre
specifically, the above nethod woul d be one of disposing a ﬁfgﬁ%0| chin
which is a practical inplenentation of the above-noted paté t@Eﬂnology
into each of the shelves of each storage space, and having these chips
performthe prescribed charging control. By adopting the above-noted
charging nethod, _the charging tine becones short as indicated above, the
resul t bei RGPt Rht-53VSs Odvens ppsst Blie alo vehvFie oh: the ‘Beneredt Bmet @

el ectrical icledl.re ing. after 60 mnutes to reclaimhis or her own
cassette-tQSggggéﬁ%rsi Eé,ﬁ%gnﬁ\ﬁ%i 3h““f:sasgee‘qoenItypénn‘ﬁt-ecrés? Jc%%‘s‘ép'teéi in the

repl acementléeer ol debec pai d.thhexine oot her: sexaymi e of o & Si JHl efn gNQr gy
supply systemfor an electrical vehicle according to the present invention
will be descratyedsi thebebi¢ry dithiheferéncestbeing lmadeito Ficy. obtld) rand
Fig. 11. F%g. #§Ri§ﬁ$+ﬂramjng illustrating_the general configuration of
the second &XAnple YN YeREPHTE S UIAF ‘s PEM 208 ~ fegiendncas ett ¥§ calpe
vehicle ac ! 0 pt.ese in i on. } S i.n 0OWs .an
electricalgggﬁéc eiengggg Eﬁbp?%egy§§§%¢€ o,;%&n%?§¥§¥¥§ §ﬁ§§|£§¥$ﬁ(§§e
vehicle 1 thattrimes: urderldrive froman electrical notor 350 that uses a
battery 2 as the drive source, and the cassette-type battery or batteries
2 which is renmpvably indt dfeeglefiricahaebieder ¢l IwshicelEgssyarrin & Mat t ery

storage | ogaLi ol A" Ole pSEOEABS AEnERBRCCI YRR RALLET LR 2nl Rlded 11
proximty to the
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 a.
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



28 - | OCT 2003 path of travel of the eleetrical 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 vehj%lﬁﬁTiﬁ f he

el ectrical vehicle energy supply system 100 according to the®p lésg Q3
invention, it is desirable that the.ower or user of the electrical

vehicle | be able to burchase electrical . energy stored in a cassette-type
attory 203 G Bt DRI Pt e By LS ERan b RD oty ToF4 s SBact b1y

storage | ogat i @300 o AAdIf i onal L ¥he i1 dhs £l 8Ct Licalh \égﬁaksﬁe3€aeggyaSUppl y
system 100 according to the present invention, it’7is desirabl e that “the
battery stdridgaeangcatadbneBP0 stavecae housstigoar e00301zha Whshc«ar e theused
cassette-type batteries 2 which either have no stored charge or have a
charge t hat®53€ W& 60WPE PReSYY ed | evel, and a battery storage part 302,

in which cassette-type-hatteri. L .Which  _have been fully charged are
stored. At the batteryT?It@o%léfgie’?l%ggé ?%ncafﬁ(f,%et hép%\%ﬁé&e@?‘eﬁs& %GPIFHe
el ectricalzawehiTl eites etinr nSiel Qat t 2§t LI Rt WY Porde 303n obhet haubaktery
housing area 301 provided in the battery storage |ocation 300 a used
casset t e- tGAFE BALrérye Eigrerdepat art a2 ahfchhehases ddterrbekbowrat prescri bed
vol tage fr.om H]e. elae%t r.ical vehicle and takes ug a bat e_r\é/, 2' that has

:  Bganing £rs

been ful I3 charged RS STSrEdIrH - the ' batTery st 0%} FdfTa
battery resmvahs®9r tnd04 Pt avisdaed,ddrhbe Pat § ehy 1§v1;d){3?’9@s B2 t3Q24 o sMaki ng
a cash or card paynment of a charge, if necessary, at the battery storage
| ocation, after which fhetlsviertteryusesrdgesflakbbsion 300 of this example

of the present invention, it is desirable, as shown in Fig. 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

[}

battery housirng part 306 be movable within the battery storage

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

30



the cassette-type battery 2' into the el ectrical vehicle 1, and 29 - % OCT
2003 begins driving the electrical vehicle and, when it beconmes necessary,
t he 'user stops by the sanme battery storage |ocation 300 or a different
batt'ery storage |ocation 300" and replaces the cassette-type battery 2.
The_ fully charged cassette-type batteries 2' stored at all tinmes in the
battery storage part 302 can be unused cassette-type batte‘r,i%a?m-a@ﬁ can
al so be used batteries that have be reclained and recharged. i anction
can be nmade between these two cases, and it is also possible to ml| x the
two types a ries..In the hattery storage |ocation 300 of this exanple
of the pregf](;:r?'?1 %tﬁ\%e‘{ﬁ i'on, 2 i%‘eicsqgés'r?aﬁlléa,t‘%fsrysﬁéﬁﬁv?% T§&s 3P4 ivhakea
chargi ng angat395 be-rvi fratl;: bas. u i t charges . the,
cassette-type bat§t ery 2. %’ﬁg? ii?&rnﬁ?'h?céqeegg%%% OSR%EIﬁéep‘{Cgcsaztﬁtoni %Q/%hti on,
the battery storage | ocati®on20 fdaalbe, cond iguredySooas: 1P el a8 is
prescribed charging, at the battery charging area 305, of a used
cassette-typPe bgff%?ﬁoijFﬂé&Cﬁééeb%ﬁﬁFRRﬂEﬁﬁﬁﬁiybbiEh@ahgasﬁngaapeamemml and
to forma frtéggxncggéged cassette-type battery 2. In a specific exanple, a
chargi ng apparatus can be installed directly into the housing area 301, so
that the housing area servesdaks$e:@sethg-€h i 3 .

example is as shown in Fig. 11, in wh?cﬂﬁag Eggtggigﬁgﬂ%iﬁgczéﬁ% g%y%hat
accepts at 1Peaste onhd idssered- tipesimatteeny .2 is provided within the
battery housing area 301, with_ a chargjng nmechani sm 307 that charges the
cassette-type battery Bt gPBY &vE et PRETRES hath éPyPRtidtlifgTpa@dor806. | n

t he above- potedr axamlien it Jﬁid%e§i§fﬁ¥§§i%ga£ftgy%tery housing parts 306

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.

31



battery housing part -306 be novabl e-wthin-the battery storage | ocation

300, so as enable the battery housing part 306 to nove 30 - | OCT 2003 from
the housing area 30! to a battery renoval nmeans 304 in 7~he battery '
storage part 302 w -', thin the battery storage _ 1 ocat--:, on 300 More

specifically, the battery hous-ing part 306 is conf igured so that a
cassette-type battery 2 is charged in a novenent region 308- § OCls2(03
desirabl e that the chargi ng mechani sm 307 include a high-speed charging
means. In zhe above-noted exane)le, it is possible to adopt a
configuration in which,a H:I[ur“al ity of battery housing parts 306 are provL
| Jded, these being connécted st 4"an"approPiRft € civeysFtoical i viye

movenent Neadsyy tRLMHVE gk A 83304 heing: fausad Lo sfpye.; on g clrcul ating
manner, so that, with an appropriate timng, 1t  noves fromd postti‘oh that
i's opposite thechatdedr wetdicieneporty 303 p10f d e housiAggargas 8Os rpagt a
char ai ng area. 305, and via the storage part 302 so as to return to the
battery holSHfgSardst3gensveden dised Easvett eatsgig chatyper baPtésy o et ur ned
at the b sheturp_port 303 hattery housing part 306 moves by a .
prescri be?%%oé/urn'tb%vt% Fﬁ“ggﬁerﬁon‘g“bta{t} WAF o 13 Ahaf t RYSS X406 4 Regit & int o
the batteryhdeustogi Por t,e306; e SQrighatc Ly, bat. usi rt 306 is
positioned at the battery retur%ngoﬁc %gg g?ny}flgg%tgﬁgér % tﬁﬁggsatboveo?]’the
battery housigig spares 306intomehi ehpladaatiter ¥ 2 ams ti-as et /M8s k0 t he
battery ch1$rgg ng area 305, at. w~-£}ich the used cassette-type battery 2 is
chl arged. THe EASsELERST PR 5st OLeh§Ve Heers GpFlarert gédivhbyeten leibat t ery

housi rng pagrri308 ebiSt IRHAG f B the hat i gry.charoing area . ., 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



305, and is stored at a prescribed positien in the storage part 302, the
then enptied battery ho-usirg part 306 being noved in response to the
abave-noted timLPg, so that it _Js returned to the housing area 301. 31
-1 OCT 2C 3 Next, as another exanple of an electrical vehicle energy
supply system according to the present invention, there is_ ﬁ ?Ire@:qii cal
vehicl e energy supply system having an electrical vehicle t zg r under
drive froma cassette-type battery of a prescribed shape renovably
installed at a prescribed position in the electrical vehicle, and a
cassette-tépe battery sales station, which stores at all tinmes a plurality
of cassettBeEypey Bartet Ped tergtemava lep ¢ Herd Cdnuset 186 “able théerPatdEiar ced,
this system beitqge confi Qléra?dvt}?' enabl e an owner or a user of the

: in . ectr ehicue.
el ectrical “vehicle, ST "Ae€ésdaly "o repl ace a cassette-type battery

installed in the ownerydn usels s selRelkri ¢3! pvebigl g W4 hege battafat itthat s
stored at the cassette-type battery sales sfation. ?n this exantle, it is
desi rabl e vhadindhemgasseutsesi§pe batdieny csakeslstvatiior berconfiguedhas a
battery storage |ocation. Because the cassette-type battery that is used
in the preSehtS§rhAentGasR PEVRtRlr shdlHceflehafht Battierd £85Bf CRH p%fsq 2it

| s possibl g A SN hD Q. (42 A Mo, A Btamll.c vend ng aRehise Lo
sell batter ®s at a cﬁarge irectly td an owneér or a‘uséef of &n £1%ectri cal

vehicle, apdpafld scal ternglalinopossd bleite use the daldreriicas oreradlent al
or lease basis. Therefore, the automatic cassette-type battery vending
appar at us 489sshoiwi-vne Fiegte1? itdepliapet dnpuatn eglug radgintity purchased,

and the amcunt 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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| ocation, such as a biecyel e shop, car dealer's shop, gasoline station,
supermarket, or a parking lot, or at a corner or along the road. when the
charge of a battery installed in an electrical vehicle becones depl et ed,
the owner or the user thereof returns the battery to the battery return
part 401 of the automatic vending apparatus 400, renoves either a
recharged battery or an unused 32 .- 7 OCT 2003 battery from ﬁﬁ$t@£
renoval port 402, and installs this battery into the electﬁiga -%éﬁycle.
Wien this is done, by providing in the automatic vendi ng apparatus 400 a

trading part 404 with a part into which is inserted cash payment, a
prepai d c%‘dg,rl oﬁje\agdc%%‘ﬁrcgldfgdfyﬁ %ﬂgﬂ"’ﬁe‘i’/b’éﬁr‘sﬂro}?e‘? Ké SPiL-RE Mk d(T F§Ti n an
| D nunber  ran A diepl @493 canabhe ol A.Splayiig Lig Ryl ool the,

el ectrical vehicle cassette-type battery, the input anount, Fhé guantity
pur chased,to drig: tthe tampuhtsif: lekardgezhandi éderildkevehtcis. possible to
complete a paid transaction for an el ectrical vehicle cassette-type
battery. Mre specificadltl ¥ ogéRchaleadsst thee pypenpat ¢ eepdfop epprreltestri ca

vehicle is; e repl , t.ne owner or user of the electrical vehicle,
t he autonafﬁg ggn ﬁﬁa%§§§aﬂagﬁé 200" 2R G Btat TR ey A PERASEATE ks 18T

j udgnent asirawhehbethd chbggad SR tebrt he acgégg@t@'t@@edﬁgkgéf\d tﬂlgg
repl acenent being nade by a different cassette-type battery, or the case
in which tlfé beg8seheedeype battery of the electrical vehicle has reached
the end of its life, and is to be replaced by a new, fully charged
cassette-type battery tRat ¥f111hE RUFERaSRE Hhdngi BprasALt tHwedares, price

accordi nglahe kbolbs-ROSH Qla%téP@tsttor}%cgri&%ﬁornuggl“g eerfchrr S‘Eggf\?‘lstaggo}] easi ng
in the above case will be different than the case of oY SUPPL

1s 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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a sale. Additionally, it-4+s preferable thatthe automatic vending

appar atus 400 have a function 405 within it capable of charging an

el ectrical vehicle cassette-type battery, and in this case it is desirable
that” there be a hi gh-speed chargi ng system provi ded capabl e of chargi ng at

a rate of 4C or 6C. Additionally, it is preferable that the_a%qmgr@a@Fd 33

,7 10 CT Nf) 3 high-speed chargi ng systen, have a prescri bed dlsplg

Tpeans 4C7 for reading out, from a storage neans various inforyriat:1.on
with regard to the battery installed in zhe electricai vehicle. It is

desirable Lhat the au-comat:.c vending apparatus 400 be provided with a
char gi ng nai nt enance” ans ¥ ForlimaintAi Af ngt 1 higegedec6atit et ovpeof a

cassette-typersri @t tegyhhasy; has be rged. That_is, in another form of
“z-he present invention’ tﬁelgﬁosg- %gtegg?bg?fer"?/“%?b‘?sag%“?"bca’f’?“%‘ﬁ’%}’

energy supphytsiatioat lieaseanfd goked Aur@acassel LastkypPee. baleryr vending
apparatus which, sells at |least fully charged cassette-type batteries.

Addi ti onal F§ETakot F8F fOIAGE tWweipr esentriqmveneiogn, pribsidecassent eteype
battery vendipg. apparatus_having at |east one neans selected froma group
consi sti nggg?H%%éhgza%cgfc%%T 2tc iqgfgerfatttfﬁé Ot 2 C43FeTE SN FE s FabtieFad ithvat t he
purchaser wEsbesté®y puilasey seabsn Of-displaxing Lhg prige of the

sel ected cassette-type battery, nmeans for inserting casﬁ,’a prépé?d}card,
or a cash d¢afdtedreahsh for éxecatdeng mont rensacdti-en, Hased on gtf&ihgp% of
cassette-tégg fattg%g sel ected, the nunber thereof to be purchased, the

i nsert ed it ot Tadior teeRarfi AR bed afid coff vaepbepae i carad,l dridea cash

card |1 D nuphbes: ©rsrkihgs L kf%’rtﬂgg é%s&%rg’aE}:fatt%cerghseugprla_igsn%crtniea(l)r[.]s 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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is conpteted, fetching and noving the sel ected type of cassette-type

battery. It is desirable that the above-noted cassette-type

battery

vendi ng appar atus be an autonated vendi ng machi ne. Further separate

enbodi mrent of the present invention wll be explained hereu
t he separate enbodi nent of the present invention relates to
supplying systemto an electrical 34 - |1 (JL[ 20103 vehicle,

plurality of standardi zed cassette-type batteries, a plural
el ectrical -vehicles each renovably installing at |east one
standar di zed Qg§%gt1e-type bgtgeries _therein and running W
energy proVf ded TrsthiRe 25sCARGEE df 2 et ¢ 4488 TYe MoFFE B4t FBRY

source, a ptaH@dd:bedofcRatieLyt

individually located with far di'stance from each ot hér an

nder. Note that -
an ener gy
conpLi sing, a

T3\t 7603°

of the
th electric
TasPY- dri®vi ng

5%6“%&@%&11%%?tEgﬁssggﬁgmoé%ﬂw%éﬂ%ﬁ§¥ 9

each storing a

plural ity ofarndfestiagdacudzebrcassabe e-diyprabadd e esradidt tibratibherdi n and

each further conprising a battery supplying neans for supp
number of FHRAGHNTIRT ANzEal rasket et aniFd ichul tee respant tie th
el ectrical .yehi.cle . had designated, . to_a predeternned batte
section, if éﬁkhty%?e%%féfﬁfﬁédvéié%ﬁ??EggbégpﬁfrBhn%éﬁcﬁé
a battery ts ecsilviong weangef ofaf@GRIVing a certain nu_:. ber

ying a certain
endpati zgfd t he

ry supplying

e EEHTHEd out
of the

standardi zed cassette-type batteries which the user of the electrical
vehicle w shes to exchirgectréer éirnfha ahargimegtimaed drarodiharngi o thiae

standardi zed cassette-type battery thus received and charged

vol t age val ue

of which BEITY TreddtEd BEPowEE Hr Bt BE ni et Py dFe 1 Hh PP HEEST id theans for

keepi ng Urbla%’-’ndenftu|sl_y¥tEmaé%ﬁ%acf%%nggrggez%%nt(f'g%SS]!é@éstsyi%% hat,

fully charged and used st ize

hgries QL the

payment system comprising an use-identifying means which including

at least a means for directing mcney payment method o

f-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 meney

means for charging a certain amount of money tc the

deducting

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

predetermined money had been deducted from designeted ba

atfter the

nk eccount

of the user by the money deducting means, has been completed.

Further, in this embodiment, the central processing
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cassette-type batteries therein with performng auxiliary charging to each
of the standardi zed cassette-type batteries thus kept therein, and wherein
in the system each one of the standardized cassette-type batteries is
freely transferred anong the plurality of stations and the plurality of
the electrical vehicles. The above-nentioned enbodi ment of the present
invention, it would be preferable that each one of the standagdj

i Tl B ans

cassette-type batteries being provided with a predeterm ned

and wherein the systemis configured so that with reference 35 % OCT 2603
to information as stored in the nenory neans of the respective

st andar di z&§28aszel t@érhypee but verlesslithe csystemtctanredmdim cannected
transferring condition, nunber of charges, a current |ocation, or
condition of ERSP of WG TcHAFREEEr FSFES of e S8 pet PTven iteandar dizes as
cassette-typeibatteri &xyn Wea;accepLfal processing neans connected to each
one of the stations. More over, in the above-nentioned enbodi ment of the

present invention, eachepfaddpeistati®rsnbelngt pEOdeds Wi {h A i nPayrent
system connected to the central processing neans and the paynment system

conpri si ng2RAVEis €S BeRE T Fiaagvabanbe whEchy i vripidi figs et cbeastira meants f or
directing pu Ay, ;method of -t he user_of the standardized
cassette-t gggg%%??‘en?%%gcgahphﬁi‘é‘d pﬁﬁ”ﬁ@i? SYLRinforFRt o GPFEAYLEC tafe user

of the stapdasdized Gassettes:type &%\ie%&)éne% the elegt ui*QrgL;eMFmoCh—_%s’ an

i nput means which can accept the use-identifying nmeans therein an

provi ded wréhe actlar aasiclpoet veglidewi déetrkbeugheahi ¢ hedrite ivseLng ars igHaut
data corresponding to the nunber of the standardi zed cassette-type
batteries \?\/Eﬁ?f"e & Ode SWPEREEZTD 0k USEPPFRi et FBRalneedysiem a noney
deducting means.f ofnehargipg:a Rkl Bnamaunt, of  oney Lo the user with
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 cr no fuel is contained thereinside.

Suchk fuel can ke hydrogen gas per se, as well as a£ lezst 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
as, “charging operation”, “charge prccessing”, “charging reccrd”,
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reference to the input data input into the input neans and wth reference
to the informati on about the paynent systemof the user frominfornation
gi ven in the use-identifying neans, deducting a certain anount of nobney
froma bank account of the user and a battery noving neans for noving a
certain amount nunber of the standardized cassette-type batteries the
nunber of which had been set by the wuser, are transferred to the battery
suppl yi ng section after the predeterm ned noney had been dedugiﬁe from
desi gnat ed bank account of the user by the noney deducting ne ,Thﬁw3been
conmpl eted. Further, in this enbodinent, the central processing 36 - % OCT

2003 means ‘gnd leacearecofcoadptusat | t yeofrd:hg, stafdiqengbei ng goanected to
each other through wiring or wireless communication lines as well "as’

t hrough an,3Nowt&r Ret repy adopt Fre’ theordonsigl towkireni &s” desardibedhpen yagt ai
above, an %L %%gggglnvehigl ener gy, supply system according to the present
invention, it IS possi bl & EupplSyPRIERE r i t@cTéHer gy fEdlan fedlectsrippalied

vehi cl e with-a:¢opyeni eage | hat i quival.ent .to the case of a gasoline
vehicle,.thereby greatly contr gaﬁFﬁgy%b 1ie” dchrabenehiS ot a practically

usabl e el ectricallowehisgleeifttathe, preseatcd R¥eNtitiy: A% (MRt aned abgye,
when a cassette-type fuel cell is used for driving an electric” notor
mount ed or MRER7ELER YT ¢l Chehi@l dugd ambl dlsecteiics panwesustpplfy eeansici n

pl ace of the ctric, rechargeable cassette-type batter, the fuel cel
whi ch has g (e:ghgén To‘n‘alp“r?é”&%ﬁﬁi {E%T~s%teé1ﬁcc’féncaé Veletr L Femeaganprierly he

fuel cell whkebmcapmpe; sised i&1Qﬁ%c@ﬁ%§fﬂkhifﬂ¥%95k8nbwQ%yiﬂgx%icrr*
cassette-type configuration, can generate e+ectr|0|tyju |F|Z|ng hﬁﬁ?%gen
gas as a foeiergd menathanedy:above and thus, the hydrogen gas should be
supplied into | nsai'tc!l%agrf t‘gclajgahssette—t e fuel ' i &l
ype fuel cell batteries adapted 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 arrangec such that at the et least
one fuel cell battery storage location a fuel ceil baftery 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 cver, in the presert invention, such & fuel ceil pattery storage

lecaticn is adepted to provide either & “uel resvorable czssette-type fuel
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cassette-type fuel-cell, when such fuel contained inside the fuel cel
beconmes short or no fuel is contained thereinside. Such fuel can be :
hydrogen gas per se, as well as at |east one well known chem cal substance
whi ch can generate hydrogen gas selected froma group consisting,

gasol i ne, petroleum natural gas, nethyl-alcohol, nmethanol or the I|ike.
And ‘further, in the present invention, when such fuel cell is used-in the
el ectric vehicle energy supply system the term as nentioned in the
enbodi ment in which a conventional electric rechargeable casse%t@GﬁQmB
battery is used as nentioned above, such as, "charging operation”, "charge
processi ngtell ehEegy g retor sl BFA Legh GCTL 2 sOO3 - tf W §n chasgedacentdt i on"”,
"charging condition", or the like, should be read as, "fuel supplying

oper at i on" “YP% Gt SBppPSF i Ypr ocessing”, "fuel supplied record”, "fully

fuel condition” @cééz‘é‘lilﬁéﬁ}s, upplied condifion’ on,f ESPECL é/reel ytorsgé)%c:l“%go Core,
specifically, as one of "the enbodi nent ~an 't e ‘presen iTnvention dn which
such fuel eslrdesiZclsedasatesnisr 6@ 0fuBhesldll Sup@N&l P¥raitdichs provided that
an el ectrical vehicle energy supply system conprising, an electrical

vehi cl e driven bylaifierecin itblinettorimgsowesT ea mresentbatvestign, ahelfeaktelno

cassette-type fuel cell. batteries gd@gted to be rpgnvqb%%v installed in

sai d el ectricar? véRi tie; “Gheobf “EErd=hat 1Rr S 2b% ngF Fefbvabtsy DYEh &t | ed
in said el geirpaabryabichein-at o} east one; el Ee‘lrgs L eN Y, S oL agelgcati on
for said cassette- type fuel cell batteries provided 1n proximty Fo a path
of travel ofllskatterglseotajecpdrtvedy st@inphepaisarithe SyBberssi szsaetanggst such
that at the at |east - one fuel cell battery storage |ocation a fuel cel
battery i sPafienHRst Desd f:e;,ils which is fully supplied with the fuel, at &ll 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
a 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
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exchanged agai nst -a fuel supplied one of said batteries, for installation
into said electrical vehicle wherein said cassette-type fuel cell battery
conprises means for storing information with regard to at | east one of the
fuel supplied condition, nunber of fuel supplies, renmaining capacity,
internal resistance of the fuel cell contained therein, the life of said
cell, the owner and the wuser. And further, the above nentioned ener

suppl yi ng system according to the present invention, an owner T:o@CTqu% of
said electrical vehicle purchases such fuel used for generating electrical
energy as stored in a said cassette-type fuel cell battery distributed via
a sai d fueF CEF BTty FopagerrecRERBNINBgeisvef ani atather priamie.
invention, such a fue att.ery, stpr | ocation_is adapted to provide
either a fuel restor a%) (E?%]Jésge’t Fartype e‘FDlé8b““tF 0BT 6B FTCRer T hAfY er y
to which fuetfdraplbeer-buldes SUppl Ledh OkoANHOUSEd C?:Fs% LhGic LyReydygl cell
battery. Accordingly, i]- the present invention, st~ one storage

| ocation &hajr @s ftgekd del theattieriestitmed st addoy ﬁfou_ei suppl i ed condition.
Therefore, in this_enbodirnent of the present invention, the fuel cell
battery storage | of5t FEn &arRstt SRELAYREUSE RGrarcsaeforthg ceassdet eoeyipel f uel

Fuel el | Chai Tery Stor oge BarEirer et Folg B pr by, Dol Mg ogReien

fuel cell battery storage part “for’

casset t e-t yperedbbt tRe iRsrdgichesel ttWhd 6B & of Mhilsyesuppl ied with the fuel,
at all tines. In this system the battery storage location carprises an
area capabl e of s@bpﬂ"%— g huel visko tha infsideiof stheseassekt ef typauélel
cell batter] nOy! other hand, in the systemof this enbodinent, the
fuel cel | Bart & E/e §ge5 BRI BHIOP HE YDk t%e PR SPRIPAG SToeaCHE s Blrage
ei t her unug&dariddly fuel supplied cassette-type fuel cell batteries, or
fully fuel restored fuel cell batteries, or both.

In the above-mentioned embodiment, the informaticn st orzge 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 the information stcring means, as well as 5 prescribed characteristic of
the fuel cell battery being meonitcred before ernd 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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And thus, in the—above-renti oned enbodi nent, the fuel-—cell battery storage
llocation perforns to supply suitable fuel as mentioned above, into a used
cassette-type fuel cell battery that is returned to said housing area of
this charging area, so as to provide a fully fuel supplied cassette-type
battery. Further, in the above-nentioned enbodi mrent of the present
invention, the fuel cell battery is configure:: so that the fuel cell
battery is covered by an outer frame of an appropriate mater+& OCh 2683 ti on
of the outer franme conprising an electrical connection part enabling free
connection and breaking of connection with respect to the drive part of

t he el ectr Fe@irCvetitdrastopna @ “pdiicogsrmadéhd pady~im, cormraolt Bguisprrlning
thereof. On_ the.other hard, the i fg[ mat j on storing nmeans_of the fuel, cell
batteries of the pr e‘segﬁfn*gﬁbSﬁ%'ﬂ?, S YEHEL 8 "f"gjaﬁe - §T Oy c oSSt ng of
a seni condugtiQr -sd0kage FBGNARESPec (AB QR 1168k : 51 GF 30€ HBLHANT SHL fner
magnetic 39 - $ CCO T 2"13 storage nechanism and a storage nmeans naking
use of an atdrnoLsen|@eubsn thd eomddiid ohatonbld Such bef aelelcedll baténgry of
this encodr.ent may preferably be provided with a neals for selectively

di spl ayi ng? FPEFRALTHERY CERENCES cgtiered furlidedl abolasynentiishddes e agps
means. O, .th L.cel ter,,.of this e nbod .;ent, the cassette-type
fuel cel | T, e F ehetbortsr Lot rarS oaraceb by SiRE B ng
information stored in the storage neans that is to be displayed. In this
point of view, the information storage nmeans of the fuel cell battery, the
storagenea.-ls may be a non-contact sem conductor storage nechanism In

t he above-nenti oned enbodir, ' ment, the information storage neans may be an
IC card. In addition to the above-nentioned enbodi -nent, a fuel supplying
operation or a fuel supplying process can be perforned for each one the
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i ndi vi dual 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 nonitored before and after the fuel supplying
operation and, if a judgnent is nade that the characteristic is outside a
prescri bed range, alarm information indicating disposal of the fuel cel
battery is caused to be displayed on said display neans provided in the
battery. Another enbodi mnent of the present invention wll gx ﬁp
hereunder; Note that, this e-bodi nent conprises a storage spa ?or ousi ng
at | east pgrt of the cgﬁsette type fuel cell batteries required by one
such el ecFFital® VEHidl%s 6f al | such batteries as a unit, wherein the

apparatus s adaptadd QlEQ§r955§AfE“éﬁyM@@U§I%a ftﬁ Q?C%RDD§£IFIJGS

stored in said storage space or to nmaintain uel - suppli

condition of the greupenécfiielal @@{Iclaaﬁwéregvfa@wreﬁwlsem cdugbwdrass been
conpl eted, wherein the cassette-tvoe fuel cell battery conprises neans for
storing i nPBraveRatiesy; with 40 i - 9% OCT 2003 regard to at |east one of the

fuel plying conditiagn G%mer of fu s u' 7} i operations,remining fuel
subst ance i nside thé T udl® el 1" Dbatts IE terhYBE naF R e<i SLAEE S The el |

cont ai ned {agseivny thesdifeofithe; fgeL1gng¢c%fexgq@§{e angd.the user,

wherein the apparatus is arranged such that a T battery is

aut omat i cabiyt exichangedgaganosibhy filualzacekh batigry dieoshriich:fueti llad been
fully supplied thereto, for installation into said electric vehicle. 41 - s
OCT 2003 What i $tclafhb@riesbatteansbpenss e8P tiehifsires ek gy s stippl wrsyst em

conpr i ;l_ NGa @Mk &I ACLLL SRl g NP 1 & drivien, by, an ghegtric /mior powered by a
electrical vehicle, wherein the system is arranced such that at
the at least one battery storage liocation 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



at |east two cassette-type ba-to:ies adapted to bDe renovably installed in
said-electrical vehicle, one of said batteries being renovably installed
in said electrical vehicle; 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 battery storace location a said battery is automatically
exchanged agai nst a charged one of said batteries, for installaprnmh to
said electrical vehicle wherein said cassette-type battery cb@b P$e§“£eans
for storing information with regard to at | east one of the charging

condi tion, caogkiber. of charges, renmining capacity, internal resistance of
the cell contained therein, the life of said cell, the owner and the user.
2. A systemaccording to claim1, wherein an owner or user of said

6|ECtrica|5V€hi9iesfyg&#a§@ Jﬁﬁn% Q%aﬂ%%_%h%%kﬁkﬁé|F§Q§£9ywh§¥éﬁéﬂggfa a

sai d cassefte-type battery di'stii‘buted Via a sai d° battery storage

| ocation. 3Batfesystainraceor dchgtien eiddagiriekal M| 1usGiragi MeZez WhRdei i sai d
battery storace location is adapted to provide either a recharged
cassette-t gpespatt eryporcategnusethcasseharst ype bath ez yehakgeA bpidiem

according to Qny.pnfc$digg claim_ wherein said at |east _one storage
| ocati on storas ikﬁ er F&8TH n 8% @ | YA THarged O er 275 0°€ 3 % Ebndi ti on
5. A systemageoidg h8eanys RLEESU Y Llhalk M s ¥ &1 8h P53l Ok o DAkt o Y218t or age
| ocation conprises a housing area for a cassette-type battery wth no
charge or witibsa charge bel ow a

6. 2 system according tc &nyv preceding claim, wherein said

battery storage locaticn ccmprises 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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prescri bed | evel-,—antd—abattery storage-part for stering a prescribed- -
nunmber of fully charged cassette-type batteries at all, tines. 6. A system
according to any preceding claim wherein said battery storage |ocation
ccnorises a charging area capable of charging said cassette-type
batteries. 7. A systemaccording to claim5 or claim®6 as dependent on
claim 5, wherein said battery storage part of said battery Stoiaﬁﬁf”“

| ocation stores either unused fully charged cassette-type battemi %,CU%}
fully recharged batteries, or both. 8 A systemaccording to claim5, or
claim6 or claim7 as dependent on claimb5, wherein said battery storage
| ocati on péhEBERBg TdEryiiTq dorachsedi vassdtd eatypetbattery that is
returned tQ said housing area of said charging area, so as to provide a
full'y charg&8° RaE5®t1%5t1ype battery. , 9. A system according to claim 8,
wherein said housing area is also used as a charging area. 10. A system
according to-claim5 or any of clains 6 to 9 as dependent on claimb5,
wherein a hattery sheusrnge gardi nghi € Ziasmmoyabhere wh thiia sai b habtes yng
storage location is provided, conprising a 43 - % OCT 2093 charging
mechani sm PSF L charky il & dicas8et2ed typesihat esetes. 11 . A systeir.
according to claim 10, wherein said battery housing part is provided

wi thin said housing area. 12. A systemaccording to claim1l, wherein said
battery housing 2 @@rst:etnsa@éaﬂ_&gdt& Q180Me) 1 0WRE e (1RaNS of Of - JBIPKLAG:
cassette- type battery fromsaid battery storage part within said battery
storage | opatrtons arranged tc move toward means for removing a cassette-

type battery from said pbattery storage part within said batztery

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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13. A system according to any one of clains 10 to 12, wherein sai-d battery
housi ng part charges a cassette-type battery in a novenent region. 14. A
syst-em according to claim 13, wherein said charging mechani smincludes
means for high-speed charging. 15. A system according to any one of clains
1to 9, wherein said at |east one battery storage |ocation conprises a
hi gh-speed charging means. 16. A system according to cIain115,%WﬁHrQﬂB
said high-speed charging neans is arranged to charge a said battery at 1C
to 6C for a period from10 mnutes to 1 hour or at 0.5Cto 0.25C for a
period from2 to 4 hours. 17. A system according to any preceding claim
wherein al I-8.cas8etteteypechatterd eschaveg avenefonm speinfiebeiom .t24 - %
OCT 2003 18. A _system ac jﬂ}ng to an _precedlng claim wherein the
batteries afé-6f* ?Fafr%dﬁgt G&t FBRSTY #9 system according to claim 18,
W-))rein in a said battery a plurallty of flat battery cells are arranged
in a planar manrer, wherein an electrical connection for powering the
motor is made by dxerted yctoseltd i@ theibatd etyeioi ;@ presid baedeposd tion
in said electrical vehicle. 20. A systen1accord|ng to claim18 or 19,
wherein a phbrakity of figai Baftexy mstiter fes cclarramg@d in saildnekesenteal
vehicl e ar nar_manner J%} sten1accord|n ny one
sHPBe

of clains %&grranganvﬁﬂgeerce“i%cg 6PTF &F F4]P A tB’a?tf“@FPés d?‘?‘ciaed in

said el ect pyCadramhigkert 85 $ t@l‘érw‘} A8 o BCksc 2L ePpaYSE LM 3GCOIA Ng tO
claim 21, wherein a plane perpendicul ar
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 a2 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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to the stacking direetion fornms a prescri-bed-angle with a hori-zont al

pl ane. 23. A system according to claim 18 or any of clains 19 to 22 as
dependent on claim 18, wherein said battery is configured so that said
battery cell is covered by an outer frane of an appropriate nmaterial, a
portion of said outer franme conprising an electrical connection part
enabling free connection and breaki ng of connection wth respg&tg@pzﬁmp
drive part of the electrical vehicle or to various machinery or control
equi prent thereof. 45 - | OCT 2303 24. A system according to any preceding
clam Trerein each battery further conprises neans for selectively

di spl ayi ng24i nf o¥ nay $ oar. tdatoridsirgt droedinyn Baicdeshor ageix; ; @8ESeiRS5each A
system according to claim24, wherein said cassette-type battery further
conpri ses feah®TY ort WefE&t | GRS ‘Sfist chEags |ffror ral ¢onlwtlar ediknlapinh
storage ne . 1.s.to.be _displayed. 26. A system according to an

precegi ng ("a:]lqg?%ﬁpﬂ %f&hﬁtséfd“égt%%/afﬁe Sr?égnsctf%cg%l‘"é%atpesd fro% a groﬁp

consi sting of a sem conductor storage nechanism an optical storage

mechani sm a nmagnetic storage nechanism and a storage neans naki ng use of
an at om or Zppl edulsgst2h. zfceydinemtaccbs oh Iyt aranyiprecedicagset aé-nmygsher ein
said storage nmeans is.a non-contact sem conductor storage mechanism 28. A
systen1acc%gd??ﬁyttr%ﬂ“&ﬁﬁ1ZGO%PI%ﬂ%ﬁ MTESwhépei rEsldiad 1vet or agel s i s an
| C card. 2%fo°rv§é/tsﬂcﬁﬁ‘s%899édfr“9a38 @Wra%ree%ggrltggch%ltahmt er])eer SE.QD “al'edd .
battery storage |ocation conprises a storage space for st ori AGST- A4 unit,
the nunber of cassette- type batteries required by one electrical vehicle,
or a storage space for storing, as a unit, part of the nunber of
cassette-tgf)e bdt t B ER rEGereetabyooRayepaerefitad 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 stcrage lccation comprises & storage space for storing,
as & unit, the number of cassette-~ type batteries required by cne

electrical vehicle, or a storage space for storing, as a unit, part

\te]

of the nurmber of cassette~-type batteries reguired by one electrical
vehicle, seid battery storage location peing adapted to charce
simultaneously 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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vehicle, said battery storage |ocation being adapted to charge

simul taneously the group of batteries stored in said storage space or to
mai ntain the charged condition of fully charged batteries. ?C. A system
according to claim 29, wherein said battery storage 4G - $ OCT 1303

| oci-ion conprises a 'mateery storage section raving a plurality of said
storage spaces, and further where-'r a plurality of storace sp cgnggmyﬁ ng
said battery storage section are disposed in a prescribed arrarngenent. 31
A syst'em according to claim?29 or claim33, wherein at |least part of a
group of batteries that have been charged are provided in return for
paynment. 320CcA Byst@meadceordi ngatvegnys comegef setaiors 129ing 31plwverigivn each
of said storage spaces in said battery storage section is. configured so as
to be sel eBfi%fel%y > pPatEd SFA SRy B4 ft‘EF%%: CORAFET che19gat HEY Sdndlh 145%Gis
being a first.conditian, in whigh _sai p es.not_ _hold g hattery, a
second conﬁf%T%ﬁ,f%%#%Mﬁ é%hégggggﬁé?e%ﬁérgggaggbé%&ge??§£%64g§?§ %at%ery is
bei ng char gedscaika d-hizrdeconei tion, in which said space holds a battery
and charging processing is perforned to maintain the charge thereof. 33. A
system according to any one of clainms 29 to 32, wherein each of said

st or age spaces co rises a w.itin 2ans_and a reading meats _wi.th respect
to said stafagecpné: ﬁgeBratﬁﬁo(f@&nﬁntgﬁ dlﬁa%%aé’ﬁy?l‘fsﬁrf %A's%%%naﬁb&edﬁ"ﬁg to
claim 33, EQFE%#‘ asghguW6f'51aQt@§@ cand h%@edbégﬁdem ans.arg,gonpect ed,
via a prescribed path, to a central procéessor. 35. A’system according to
any one of igl atter2Erop34meberein a neans for performng a charging
operation with respect to a group of batteries held in said storage spaces
of said battery stcr™aooe

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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47 - ? OCT 2003 section includes a high-speed charging ,earn. 36. A system
according Wclaim35, wherein said high-speed charging neans perforns
charging of said battery at 1Cto 6C for a period from13 mnutes to 1
hour or at 0.25Cto C. 5Cfor a period from2 to 4 hours. 37. A system
according to claim32,-wherein in said third condition an appropriate
operation of supplenental charging is performed, including_agtg

chargi ng operation for nmaintaining the charged condition of éald battery.
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 ageoFidimg nd udry onb:igh-oledd®rdIgtag3deamherein said plurality
of storage spaces are arranged in a planar nmanner so as to be nutually
adj acent. -40. A systen1accord|ng to claim38 or claim39, wherein said

plurality star ac ye_a_space suitable for the storage of at
| east one ggld %h?%gﬁén % OA%S§§tén1§§66?dlﬁg tBeE?anTegdoWlﬁﬂzﬁQﬁe§9

wher ei n saditbrqindf alebhy 98- 58082903665, AT <Y YL ubdi vi si ons
suitable for the storage of prescflbed unlfg gfﬁsg?g g?teilgg (2?01

syst em accdiRgirAgSt bremy Jonenwfeltal ho2® b0 410, Mbenei 0. parfor 8rpadilogof
sai d storagg spages can be noved. 48 - ~ OCT 2013 43. A systenlaccordlng to
any one of- clmai‘ng 2§ ?SLﬁﬁ wherein between said battery storage section,
whi ch has said s forage space, and said electrical vehicle, a transport
means i s provided to

37. A system according to claim 32, ~wherein in saiQ third

condition an approvriate operation 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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transport—-said battery. 44. A system accordingto claim 32, wherein after —
said battery is renoved fromits prescribed position in said electrical
vehi'cle and housed in a said storage space that was in said first
condition, a battery which is located in a storage space that was in said
third condition at the energy supply station is renpved therefrom and
installed in the prescribed |ocation in said electrical vehlcle 4@m A
system according to clai m44, wherein, when charging the batk ﬁ} ' 3said
el ectrical vehicle, a prescribed control neans that is provided in said
battery storage location is adapted to adjust the relative position

bet ween said electrical vehicle and said battery storage section, based on

the stopping posAtg cﬂj gahd g%eptrlcal geggcé _@p% o he @QSltﬂéygﬁq a

storage space t hat™ i A tRe Titst condition of the position’ of a storage
space that pbswedn ctdha Hdtidet yCOMNH tde08le ¢ 46n , ArSYSt 8B aGEar $HdWh gleOs sl m 24,
wherein, each time charging™ is performed of i ndi vi dual batteries, said
charglng |nﬁ@rﬁai¢0ﬁIE¢EIanJre@plalpresmrtiﬁnip@haraeeeﬁiséiprQﬁ‘dﬂﬁetbattery
cell of said battery being nonitored before and after charging and, if a
judgment FEEREREt LSS APd~ERAracteristic is outside a prescribed range,
alarminformation indicating disposal of said battery is caused to be
di spl ayed on said display nmeans provided in said battery. 49 - | OCT 2003
47. A system accordisigmt cebaiinAGo whereiir satdrpiesefidredai dhaatacteri stic
is an internal resistance of said cell. 46. A systemaccording to any
precedi ng &P diSROMRITef EPR lttﬁdDth&%lb:eécfeﬁSrﬂéd%%n EFapl ‘éﬁ’@ﬁfl&fmr\é‘fﬂ%énent
O DAt el outhn 81 SE LERL L PBLELE (L8l 855 LA 5 FU UL S e A

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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49. A system according. to any precedi ng claim wherein-the user or owner
of the vehicle does no: own, rent or |ease the battery. 50. A system
according to any preceding claim wherein said battery storage |ocation
perfornms charging processing individually wth respect to groups of said
batteries. 51. A system according to any preceding claim wherein during
exchange of batteries ac a said battery storage |ocation the E?Wtfq
renoved fromthe vehicle are replaced by an equal nunber % ‘@ ar ged
batteries that had been stored at the battery storage 16cat|on 52 A
system according to any preceding claim adapted to perform charging
processing of units of said batteries which include the nunber of
batteries gequined. hy.a d ctrical vehicle, ccordi,ng to
any preceding clagﬁ1¥con%?FsF§%Fa & u%%T?té of "&f I?;é"[rlclveH“'rq b gg

syst em acGceladiarg et 0sany pgeﬁedhngrﬁbalBbsﬁ@ﬂ@ﬂka&g_al§0celi.ij'2003
pluraity of battery storage |ocations. 55. A system according to claim59,
each battery storage | ocation being adapted to communicate with renote

proceSS|ng mear enlaccordlng to claimb5, wherein the
processi ng m&*anér Y% tear Pﬁﬁéﬁ‘al?% HOARBY AP REGEITGNChE 0 “RREERBIThE $ATH

pattery sheudrebe dachangads oh wiethan ddelould he Laken pube ok yge. 57

A system according to claimb55, wherein the processing. neams Is-connected
to a paynmmitecsystein peovided d neeachhbat t @miraitesagend! peatd bl yo58esA
system according to any preceding claim wherein at |east one of said
batteries ¥'€Ta>f BéluEef|. 59. An electrical vehicle battery storage and
char gi ng appar at us

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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conprising a storage space .for housing at |east part of the  -cassette-type
batteries required by one aid electrical vehicle or all such batteries as
a unit, wherein the aDparat',:s is adapted to charge sinultaneously the
group of. batteries stored in said storage space or to naintain the
charged condition of said group of batteries for which charging has been

conpl eted, wherein said cassette-type battery conprises rreagsq(ﬁozmﬁtori ng
information with regard to at |east one of the charging condit4'oA™” nunber

of charges, remmining capacity, internal resistance of the cell contained
therein, the life of said cell, the owner and the user, wherein the

appar at us P adrrangédostiedr ¥ Hdtcragsalldchhterery is autonmatically exchanged
agai nst a charged one of said batteries, for installation into said 51 - $
OCT 2003 electric vehicle. 60. Apparatus according to claim59, conprising

a bal tery s or age., Seat Lot havingo a Bhral | Lycoh.3eLd, shotage spages,

wherein a plurality of storage. spaces form ng sai ﬁattery st orage
section dreingi spageddi to acPpimesdriabedwats anger®niprcbdss Apparairys accordi ng
to claim59 or claim60, wherein each of said storage spaces in said
battery storage section is configured so as to be selectively placed in

any of thr condi ti.o 1d. conditions_being a first condition, _in which
sai d spaceﬁ%oesﬂn‘%)%gteﬁiﬁaég‘ att groy?‘aéﬂséébﬁ@egoﬁai ORI O RS WHI T A 84T d
space hol ds arrbagéersp ande saudcbatsery t§ -haidprarchargedp and-ashbiid
condition, in which said space holds a battery and charging processing is
per f or med I TeRPATERA. t fre Witdhge tiheskofld 62 tAppar abtischorcor.ding to any
one of clainms 59 to 61, wherein each of said storage spaces provided in
said battery storage section conprises a witing neans and a readi ng neans

with respest, toaS&fdkem according to clainm 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

ggainst a charged one of saidbatteries, for instelliatiecn intc said

o1



storage neans provided in said battery.—63. Apparatus according to claim
62, wherein said witing neans and said readi ng neans are connected, via a
prescribed path, to a central processor. 64. Apparatus according to any
one of clains 59 to 63, wherein a nmeans for performng a charging
operation with respect to a group of batteries held in said storage spaces
i ncl udes a hi gh-speed charging nmeans. 52 - | OCT 2003 65. -/ApiTagpig
according to any one of clams 59 to 64, werein said high-speed
crharcir_c means perforns charging of said battery at ;c to 6C for a
period from10 minutes to 1 hour. 66. Apparatus accordlng to claimé6l,
wherei n i n®s8Fdrifi Yah-@ondi ti on an appropriate operation of suppl enental
charging is perforned, including a trickle charging operation for

mai ntai ning the charged condition of said battery being charged. 67.

of "ot or age pacet e At Anged 50 £ PR R mERRT Al SR BRF o Bl o RBRES at s

of storage spaces are arrange Fee-di' nenst

accordi ng secanyonezoingl ai pB129:10y64f whepeishosabd s FEH£§|'$HE ipstorace
spaces are arranged in a planar nanner so as to be nu ual Iy adjacent. 69.

Appar at us EEEdF 8i hY Ct% SEICAE af 650are sclfaimi 68, sastiebeithesai ok cxplger aktt yorof

st or age spsqes are suitable for the storage of at l|east one said battery.
70. ApparaftS attordihg 't & EF&aPht67°0r2 ciBSH 68 - wherein said plurality of

storage spages @E@U«g‘a\’dlgegc&@fc@‘ rﬁng'é/las.L'npgs S EaPILIeﬁO f Qfei%]en 2Lerage of

prescribed units of said batterie€s. Apparatus accord 0 any one of
clains 59 te:dtaMegreespaces in seaid battE?} storage section is corfigured

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.



part or all of said storage spaces can be noved. 72. Apparatus according to
any one of clains 59 to 71, wherein a transport neans is provided to
transport said battery between 53 - $ OOT ct0G3 said battery storage
section, which has said storage space, and said electrical vehicle. 73. A
syst'em or apparatus according to any preceding claim, wherein the history
and characteristics of said batter-es are nonitored based on BnGoF 7883 on
stored in said storage neans, wherein a judgnent is nmade, preferably at
all times, as to the usability of said battery. 74. A system or apparatus
according to any one of clainms 1 to 58 and 73, being configured so that
each tinme ehar gifnpachtindivicudlng hat teyies o perfes medochay gitgein
information js stored and a prescrlbed characteristic of battery cell of
sai d batte??r‘fs ~SHDRPEBF et HeF diCe MEATS afqreo: “ERaFERg En@ L FRZQ Jazdgment i s

made that _sal ar-a res ut si le_a prescrihed range, alarm
i nf or mation i ndgltgjgtl ngggl sp%‘i'éa éa qsal batt: F’V i 3augb5 to be displayed

on a display neans provided in sal d battery. 75. An energy supplying system
to an electrical vehicle, conprising: a plurality of standardized

cassette- t%e barwreriess acpbudatdt yootlelmcer| cahevehnclhes seaah thaving
renovably installed therein at |east one of said standardi zed

casset t e- t P& At &Fi 857 ﬁarb%r%g%ed’v@éfl@a Bgﬁ EMBRL NN teerdiF 19EBYI ded by
said standardized, C?ﬁéﬂé:ﬁ“gt YPe. te y cﬁ sPa!:é% ?noffolga;tenr %tlﬁgggl yi ng

stations each of whic "ocat e nce Trom eac and
each storithp anrepkecatbhy: ofcrsaid s%tlanﬂﬁfﬂélzﬁd:efi@q%sehéegéé/pe batteries at
all tines
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 spaces are suitable for the storzge of 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

53



and each further ccnpris_n_c a battery supplying nmeans for suDplvi ngq 54 —
$ OCT 2 303 a certai'n : _u:rber of said standardi zed cassette-type batteries
which a user of said electrical vehicle had designated, to a predetermnm ned
battery supplying section, when a predeterm ned executing operation had '
been carried out, a battery receiving neans for receiving a pg{bagm ﬂynber"_,
of said standardi zed cassette-type batteries which said user S i’t§l

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 bel ow a predetermned | evel and a housi ng neans
for keepi mfiunaéédcfsl FyCrtHarged-Standaydiz 885 cadsetttOregpespatted s or
said full ysacihpreg%@trgpglu,\sg}q_; Standardi zed cassette-type batteries therein
with performng auxilrary charging of each of said standardi zed
cassette-type batteries kept therein, wherein in said system each one of
sai d standardi zed cassette-type batteries is freely transferred anong said
plurality ©f- statisvsseandrsaitbapktval ftgordimsaiad atecprecalingehilelios,

wher ei n said casse;cﬁﬁt e-type battery. qconPri ses. means for storing information
with regar %64 1PEadt s6he 1% KEAEASF BT hit tondit i Th-S Mitdé=-6F ERAr ges,
remai ni ng - GARRGWYha Y &F DAk ERS SIARLCE-Af 1 L %iﬁesltlor%ﬁ@tz?%'a%%q Jiagrepn, the
life of said cell, the owner and the user, erel n each bf the battery
suppl yi ng stiatigorsti s atadngedesuckpi hatt saidthatd eray s thutioymtiincall y
exchanged agai nst _a charged one of said batteries, for installation into a
sai d vehi d%e.5¢26 Ra§{8t8m according to claim 75, wherein each one of said
standardi zed cassette-type batteries is provided with a predeterm ned
menory neans and wherein said systemis configured so that with reference

to infornetd.on stoyeern BrSabshBRS ¥cbePeB1%0 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 dispcsal 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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sai d systemcan control a-transferring condition, nunber -of charges, 55 - $
OCT 22 B a current location, or condition of charging characteristic of
said respective standardi zed cassette-type batteries, via a central
processi ng nmeans connected to each one of said stations. 77. A system
according to claim75 or claim76, wherein each of said statigis Mﬁ
pro:~ided with a paynent system connected to said central pﬁb ési'% nmeans
and said paynent system conprising a use-identifying neans which incl udes
at |east a nmeans for directing paynent nade by said user acconpani ed by
user-ID information given to said user, an input neans which can accept
sai d use-izleattéyn ngmbaraitssainds t snqroviaded: ki ddr-a-dapa Hanputt eaghdevi ce

t hrough which said user can input data corresponding to the nunber of said
st andar di zZedseasdetdiel ey pet bataley elesCithilen deail anased. wWh shpssded eB@-n8tppl i ed
wth fromsaid gysteqkfa noney. ded?ptingﬁneans for.char_kngg a certain

amount of TONSY %o FAG sE Wih TEf et BheeC t o ERISE T &tPE T8RN t h

reference joy srl-g LpEordmtd.on apouds the paysRRiHsYRiem 0f Sad Wserafrom
information given in said use-identifying nmeans,” deducting a certain
anount of coreyof renrer bdnks Bt coantandiisad dasasete-ayek habattory whoenng
means fcr noving a certai'n nunber of said standardi zed cassette-type
batteries ¥%Y URGAbeF SFHLWREERTREEE Edr cd6t Vhs it 63ePenes dNershf erred

Lo sald balteryaupplwig aecldon athel.sai d.predes erdy n@éﬂs%&o&%xtggg been
deducted froma si gnated ban accoant “of Sard user y sai d none
deduct i ng weeRsy TBus A syshem ancotibdg charany e afe ebkaussid deackEzand 75
to 77, wherein said central processing neans and each one of a plurality
of said stREGIGISTALBEE oI @adt & et NGt RHEANE VLIS RER D NG WTed Wik &Y ess
communi Catérpaq:gleidnse’ganaésar\gﬁlzledagasts%rt%léggygg :)Iar‘]ctceel;:ggg 'orSSf.Sa:Ld fully cnarged
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 thet said battery 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,



- $ OCT 2003 79. A systemor apparatus according to any preceding cla-m
wherein said vehicle carries a plurality of renovable ba ireries . 80. A
system or apparati.:s, substantially as herein described with reference to-
or as illustrated in the acconpanying drawi ngs. 81. An electrical 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 el ectriaplgCyefys! e,
one of said batteries being renovably installed in said electrical

vehicle; at |east one fuel cell battery storage |ocation for said cassette-
type fuel #éMFIBAFCEGEES OBy oV dedls i r exioneryine chepathevtistiavélsadfd said
el ectri cal chﬁyicc;liev,e wherein.the systemis harraggeg such that at the at

| east one. TUel” cel®l “HACEEFY-§1r age ' dat V8 §3fubf el |V att 1§ 578+
auta-nati oatdoessaxehanged agaidisle buehogupplised ong qf jsaid, batteries,
for installation into said electrical vehicle wheréin sald cassette-type

fuel cell battery conprises means For storing infor_nation with regard to
at | east one of the fuel supplied condition, nunber of fuel supplies,
remai ni ng flel , & AYeF#AIZGESFINANER ol he el aéel 16 cohedchrEadiersd n,
the life Sai.d_ce the owner .and the user . or the like. 82. An_.

el ectri caf)gavle Fg e éllr]lserlgg;%éfgprﬁ%? ﬁg ‘shy§‘ Emaedordr hlj“tcémnélcéfeﬁ] Sﬁ,“‘\fvﬂerei n
an owner ofertsel @frog@isdighesthheaknyebl cheppynahasesssichhonfdsels;uged for
generating electrical energy as stored in a said cassette-type fuel cell
battery distgilsenédyiag aesaisdfirel iveluddratt erypssteoonages [focatimrti88. An

el ectrical_vehicle_ energy_ supplying systemaccording to_claim81l, wherein

sai d fuel RN BaTE T ¥t br Age oF AT BRYT.EC dia PR [B 157 OFM5E LRy 537603

provide eiddigeia Jdisl, EASLADhEaRASECLhedy BRLHL!s 08! bs LAt 9nyhi Ch
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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had been fully supplied or an unused cassette-type foe- cell battery. 84.
An el ectrical vehicle energy supplying systemaccording to claim81l,
wherein at | east one storage |location stores fuel cell batteries in a
fully fuel supplied condition. 85. An electrical vehicle energy supplying
system according to claim81l, wherein said fuel cell battery storage

| ocation conprises a housing area for a cassette-type fuel -qelOCTbziiery
with no fuel or with a fuel below a prescribed |evel, and a fuel cel
battery storage part for storing a prescribed nunmber of cassette type

batteries fuel cells which is fully supplied with the fuel all. times.
86. An elecgrlcdf VEH; ‘”en%ﬁ@nf%ﬁ%ﬁﬂiﬂ%ﬁgOeﬁgm%n1éBCoFaFﬁﬁd QP (ﬂ?ﬂqh 81,

wherein sai, dr_iyﬁk L£ald «.,Qgtiﬁryc storage | ggg%im per f Qram-H1Q H8upd) des .

suitable fuel into a used cassette- type cell battery that is returned
to said housing area of this charging area, so as to provide a fully fuel
supplied cassette-type battery. 87. An electrical vehicle energy suppl yi ng
syst em acc8Pdi ng sYot i ar BB afkier givhssanagisiiel agdlgredat ¢TF |~§ Setrify gur ed
so that the fuel cell battery.is, cove ed by an outer frame_ of.

appropri at & r'rﬁt‘feri‘“?@aILO ETpbrt f%ﬁ“ ofet éi’ Fr o ompi STAG™ ‘é

el ectrical connection part enabling free connectlon and breaki ng of
connection with respect to the drive part of the electrical vehicle or to
vari ous nmaéhi ner groeleonticdl egoiphendndiwr eabrlasng Ay sleaceinpalsiviehi cl e
energy supplying systemaccording to claim8l, wherein said infornation
storing means of &% FEeEERaloEhCIsEniverieTon akedial ¢ BRI BSLOFEIRY 2058 ¥ om a

group consisting, PELI & 21‘[%%'&@99&{9 ﬁ_;pns'll‘%ft%gfl bf@c%?i‘éy $40-c80 9BL L-eAl,B1,pr age

mechani sm a nagne orage nec ism and a storagée neans mnaki ng use of
an at= or PeCUERin8RidAneedechY velalclvehnelcE enearngy totigplting reystbhy
according to claim8l , wherein saiu fuel cell b ttery may ureferab_y be
provi ded witpgfalled in saic electrical vehicle;
at least ore fuel cell battery stcrace locetion feor saia cassette-
type fuel cell patteries preovicded 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



a neans for selectively disptaying information that is stored in the

above- mentioned storage means. 90. An el ectrical vehicle 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 vehi cle

ener gy supplying system according to claim81l, wherein sai formtion
storage neans of the fuel cell battery can be a non-contact i édXduct or
st orage nmechani sm 92 An el ectrical vehicle energy supplying system
according to .claim erein_s d.nformation . st ge, s ea n.be an 1C
card. 93. A ety C§|f"\9€ﬁl T8 ftle(f“ijy SEOPEST hg s ggem“%eccor &é‘ % claim

81, whereingsaid fuel, supplyi ag Qp@fw?ateho&':@étzséa‘tdoéc wed: %HPPHH&V process
is perforned for each oné the individual fuel cell batteries, and said

fuel supplied information is stored in the infonration storing neans, as
well as a prescrl bed characteristic of the fuel cell battery being
moni t or ed 8%bef oPE BRBCEBFIE! 'RE- Fuéle“SELFrﬂM ﬁpﬁglmb@? eﬁhsoﬁ”aﬂﬁlvoﬁfll%g jf@dgment

i's made that ; char act er ,(e§_cr| bed I ey

i nformatio té?t:at"f]ﬁg kS tsjesdgl 0518 % ﬁéagr ‘e ‘ac 1 *pattery ?‘gﬂcauseg‘re{po be
di spl ayed on,4 3@1 S@E@S@\lcayear eapsigscvided in the battery. GO ABSTRACT
OF THE DI SCLOSUREYEI ectrical Vehicle Energy Supply System, Electrical

Vehicle Battery, Electrical Vehicle Battery Charging Appar at us, Battery

Suppl y Appar atus and El ectrical Vehicle Battery Managenent  System An
el ectri cal®ehi &Fe e%ﬁ%rgf%upﬁbfz%?s?@rﬁ%h?ﬁﬂ YEPEEHSTER 20t T Whi ch

carries 'rbf%lHt%ﬁEr' Qﬁgrélﬁcgéidoguéi cell battery storace location covprises a

nousing area for a cassette-tvpe fuel cell batzery with no fuel or with a fuel
below a prescribed level, and a 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 ve'ucle energy supplyirng system accecrding 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 said housing area of this cherging arez, so as to provide a fully

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 appropriate 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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freely renovabl etassette-type battery and an energy supply station which
has at all tinmes a plurality of the cassette-type batfteries and which
performs charging processing of units of these batteries which include the
nunber of batteries required by one such electrical vehicle, and perforns
the*function of storing said batteries in a fully charged condition. In
thi's system when an electrical vehicle enters the energy sufgpliyl #bhtion,
all of the batteries are renoved therefrom these being replaced by an :
equal nunber of fully charged batteries that had been stored at the energy

supply station, the single or multiple batteries.that .had. heen renmyed
fromthe &lEéetiiegal:s sekcete IBET g SEHEr ged g éﬂécf??%%gnvgﬁiéFé'Heading

toward a next .epnergy_supp ¥ statipnyand the energy SupRkYreshatisan ana
awai ti ng f%é“gPTﬁV5% %%“gg%é§?$g%é%?F%?§F'veﬁitle. Figure 1

a storage means mzking use of an etom or melecule.

89. An electricel vehicle energy supplying system accorcirg
tc claim B8], wherein said fuel cell battery may oreferabliybeprovidedwlth
a means for selectively displaying information that is stered in the

above-menticned storage means.

0. An electrical vehicle energy supplying system accerding
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

cen be a non-contact semiconducter storage rmechenism.

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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digplay means provided in Tthe battery.

GO





