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Electrical. ve&ie!e. Enetgy Supply:. System,· Eleetrical. Vehicle Batt~, 
.Electrieal · Vehic.le ~ttery· Charging Apparatus, Battery Supply Apparatus,. 
and ·Electrical 'Veldcle· Battery Maiiagement_. System· · 

BACKGROUND OF THE ffiVF.NTl()N 

1. Field ·ot t~ Inven,ti()n . 

The present .inventio~ felates ,to an el~tr.ical Vehicle energy 

supply system, and more particularly to_ an· electrical _vehicle ener~ supply 

·system that· is capable of supplying energy to an· elec:trical. vehicle wJth the 
. . . 

-same.convenience as possibl~ in the past with respect to gasoline-engine . . . . . 

vehicles. 

2. Description.or the Related Art 

In recent years,· research and development.work has been 

conducted with the aim ~ achieving a practically usable electrical ve~icle~ and 

the ·electrical vehicle is gaining atte"tion as the ideal environmentally-

friendly vehicle to protect the natural environment. 

At the Fesent time, however, there is a large pro~lem involved 

wlth the method Of supply Of electrical energy to be USed in .the electrical 

vehicle as a. source of drivet and with regar<,t to the-_ method or ~intain.ing a . . . .• . . . 

long-lasting charge so as to impart a long operating range to.the electrical 

vehicle. "The f,irst ·problem is· that of insufficient battery Charge. capaei ty, 

making it neQessary to use a batter that is botb ··large and heavy, not only . . . . . . . . 

imposing limits with·regard to design, but also involving an ine~ita.ble 
.... . 

increase in load, ·because of the ~eight of the·batter? .Itself, there~y.making 

such vehicles completed unsuited.tor long periods of driving-or long~distance 

driving. 

Moreover. charging batteries. in the past required 3 to 10 h~urs, 

or even longer, making. it impossible to supply energy .easily or .ef_ti.ciently. 

Thus, compared wit'h previously used energy.supply systems, such as gasoline. 

diesel £uel, or natural gas, the electrical vehicle provided inferior 
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tunc~i~lity, this ·beiJ°ig .a great hindrance to. .its prac~ical adqpt~on . 

. · one"_ met~· t~t ·has ·been enviSioned as. a battery· iml>rovement 

recently is tha~ o~ ·a .~ttery··tha.t make$ ~se ot.a rue~ ~u .. 

. Ho~r,··~e·of the. hydrogen that a ·fueJ ~U .uses· as .a raw 

material,.· the depwee. of danger~ for. examP1e, in. an energy supply systein sudJ · ~s. 

·at ·a ~o~ i~e ~tatjon 1fOU~d· ·~ $o :great, ·. ·~t· it .was th~t to,~ .. imPo~sible to 

use siich a battery·as apractictil energy supply system· tor. eleetrical yehi~les. 

With technologiea.I- developments in recent yea:rs, however~ even. "'.ith ~· tuel cell, - . . . . . . . . 

· ~e. as a removable ~s~tte~~~.battery has. become.possible. ·Tlleretor~, it is 

possible to apply the.present· invention to seeon<tary.cells such as lead 

batteries, nick~I..,cadmlwn batteries, nickel-hydrogen batteries,· ni~el~zinc 

batteries, nickel:-~etal .wet.battel'ies, three-terminal lead-cobalt batteries, 

~odium-:sul£ur batt~ries, lithimo ion batte~ies. llthium.polymel' batteries, arid 

tuel cells. 

'fheref't>re, the required.conditions tor the·.practical ~se ot a 

battery ln an electrical.vehi~le ill the future are lightness· and. absence.Of any 
g.reat design loa<l ·on .the· .vehicle, ~se::o:f .use· .and.handling~ the ability to J>e . . . . . . . . 

charged in a short period.of time, ·and the t~plementati0n.ot·a·charging system· 

.that .is capable of fully or nearly fully charging the.batteryreliablY:·in·a 
. . 

short period of ·time, all· or these capabilities. being .matChed in aD. co0peratfve 

fDanller. 

In.the ~e in which sueh energy were to ~ist in major url)an 

areas such as gasoline ·station are at present, no cutTently available. battery o·r. . . . . . . . . 

current usable Ch&rging meth~ would enable a vehiole to. received energy,· that is, 

to. be electrically ·('fta~ged and, after completion ot the· energy supply, .·~o be. 

paid for and leave. tlle en~ station subsequent vehicles are waiting' in pne. 

these being char~ in the same manner and leaving the station· in.the same 

manner after ~ng. 

In locations such as Japan, which are crowded, even gi¥en the 
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existing distribution or.gasoline s~tions,· -tbe.8!110lll\t·of parking an~ sto~pi~g: 

··spac~· avaU~ble·:ror :vehicles ·to wait ·to.be $upplie.d with ene~· in ·tJie form .of 

gasoline is· ptaysically limited to within S. vehie~~'. mak~ng it i~~s.ibl~: to 
. . . . .. . .· . . ·. : . I 

obtain space tor ~rking or stopping:.any turther.vehicles. 

. . .In consideration or the above-noted· situation,· should a· . . . . . . 

pra¢tical electrical Vehicle &edevel.opedatid a.network Of numer~trs er'let"gy· 

sl;lPPlY .stations such as exists ·for .. gasoline vehicl~s ~·im.ut. with electrical· . . . . . . . . 

vehicles·st(lppi0g into these stations to receive electrieal ¢nergy, the requfoed 
. . ~ 

reasonable amount Of time to supply energy to the el~trical.vehicle should not 

be greater than 5 minutes. 
. . 

If a charging system existed. to enable charging in 7 to 9 ·· 

minutes 1 it would be a charging system with a 6C cb&rging rate, that is:, the 

maximum time would be ~o minutes. 
. . . 

·However, the current methods used.tor actual charging of the 

small batteries in electrical tools performing charging in 10.minutes at a 6C . . . ~ . . . . . 
. . .. 

. charging rate, using a minus d.el ta v method~ ln this meth.od, . beeause tl1e 

charging i's done with the battery at a considerably elevated temperatu~e, the 

· 1 ire of the battery eel I is" significantly shorten~,.· ~ing, it, n~ssary to 

purchase a new battery after a short period of time .. 

Il the above-noted method were to ~··applied .as the Die1;hod · 0£ 
. . ~ . . t . 

charging·an electrical vehicle battery, it would b~. necessary to: frequently· 
. . . ' 

replace the large, high-cost battery Used in the el~trical vebicle, ~" the 

systein an expensive one, even it the battery were to be supplied thro~gh a 

· leasing system. l .. 

·In. previously developed electrical. vehicles, there· w~ a pto.tot' 

and a ·battery part. this oonsisting of a large number ·or batteri.es .us~ to 

drive the motor, these being installed as one in the engine part of tlle vehicle, 

1118king it impossible to l"elllOve the batte~ies simply. 

If there is a desire to perfom high-speed charging at a rate of 
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4C or 6C. tor example. the switc~ing regula~qr· power sou~ce beCOR\es ~sive_, 

the~by makin_g the electrical vehic~e expensi~e. 

· If 4C· or (;C charging is to _be done at home, .because .the normal 
. . .. . . 

home .. distribu~ion panel only. provides· a capacity of 30. A or 40. A, it becomes 

nec_essary to provide a .tl"ailSformer apparatus:at:the hOme~ 

·.such hign-speed ~ing ~s, .therefol"e, .requires·.ari exter~l 

. charging station. 

In the.J~panese Unexamined ~atent ~bli<?.S-tio~ (KOKAI) No~ io~ 

307962, 10-307964, and 10-so'l9s2,· tbere ·~re .discfosures. ot·an automatic .rental. 
. . 

system for bicycles pravi_ded .with an .. auxiliary ~riving mechanism driving by a 

·motor having a. battery as· a driving power supply, wherein the bat~erY can be· 

replaceable, and further wherein the. battery· is loaned at ttie time a bieycl e is 

loaned. 

In this rental sf5tein; all that Is done is that t~ loanini ·and 

·returning o£ ·the bicycle·are lilllced together. with the.loaning: and retu~ning or 
the .battery, so.:that the bicyc~e ~ the battery. are µ-eated as one item, there 

being no free distribution of tl.ie battery. i.t~e1£ •. 

Accordingly, it is .an object of the pr~ent inveiiti~ to improve 

on the drawbacks as described .above in the prior a·rt~ by prov~_d_ing ·an 

eleetr.ical energy supply system that is ·capable Of _s_upplyittg energy to ~n 
. . . . 

electrical vehicle with the same ~nvenience as would b6 possible ·in supplying· 

energy to a.gasoline Vehicle.. 

. SUMMARY OF THE INVENTION 

In order to achieve the above-noted object~··: the ·Present 

invention adopts the following basic technical constitution. 

specifically, a first asp~t or the present invention is an 

energy supply system for an electrical vehicle that has an electrical vehicle 

which runs by means 0£ drive from an electrical motor driven by a battery. a 

cassette-type battery that can be freely installed· into and removed .from the 
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electrical vehicle. atl4' a battery stora~e locatiofr for the cassette-t;ype. 

batteries provided tn proximity: to the path .. Of travel Or .. the electr,ica,l vehicle, 

wherein when a need.al"ises.tQ replace the cassette-type· battery.of. the 

electrical vehicle, an owner or user· ·qt the electrical vehicle returns· the 

battery ·to the battery storage. location ·and ·r.eplaces it with ··a :different 
. . . 

cassette'.'"type battery. fl'O!D ·the ·battery ::stor~. l~tiOll that has been ·charged7 . . . . .. 

or easily obtains from a type ·ot automatic vendi~g mach"ine loQatoo at .. a. 
. . •. . . . ... 

convenient nearby location, and whi.ch .. opel"ates as· a branch or. the ~tt;ery 
. . . . 

storage location, a charged electrical vehicle eassette-,-ty'pe ba.ttery7 .~n return 

:tor payment, and installs this cassette-type battery into th~ electrical .veh~cle. 

The ~econd aspect. of the. present invention. is· ari energy .Sup{llY · 

system for an electric.vehicle that has ,an electrical vehicle· Mtich c&l"rieS· in a 

prescr.ibed location.a freely removable cassette-type battery of a prescribed 

$h~pe, an energy. supply station Which has at all ti~es a plurality ()f .the 

cassette-type batteries or aprescl'ibed. shape, and_whioh pertor~s.charging 

·pr.ocessing of units of these batteries which include the numf?er. of ·batt.eries 

required.by one·stioo electrical v~cle, ·and serves the.flUlctiori of.storing the 

. batteries in a fully charged condiUort. In this sys.tem, when· an electlt"ical 

·vehicle enters-the energy suppJy station, part or all of the battefies are . . . . .. . . 

removed· therefrom, these being replaced by an equal number of fully ctiarged 

battel'ies that had been stored at·the·energy supply station •. the .sin.J?le or 

multiple batteries that had been· removed from the electrical vehi~le being 

Chal"ged~ the electrical Vehicle beading toward a next energy Supply station·and 

the energy.supply station awiting the arrival of a next electrical vehic~e~ 

-·The electrical· vehicle.related to the present invention is a 

general eleetrical vehicle driven by an. electrical motor having aba,tt~y as a 

drive power source. and or course includes a general type or automobi I~ tl_"~ck, 

bus, in addition to an electrical bicycle. an electrical motorcycle? a: rorkli£t. 

and otber types of work-related vehicles used at an airport or factory, 
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eXhibiiion halls,. ~nd .work·vehicles.use(I to"pertol"m work under.dangerous 
. ·, . ·. 

environmental conditions. It ·also includes g01C carts;.wllOOicha;irs us~·~y the 

disabled. toy vehicles, various amuseinent.pa~k rides~ andelectricaf track..., 
. . • • • I· 

borne. vehicles • 

.. In the electr.i~l vehicle energy ·supply system accordilig ~Q the · 

present inventi_on, the batteries· that are.·fixed ~ntO: _the electrieal vehicle in 

·the past are changed to replaceable cass_ette-type _batteries that ca:n ·.be easily 

installed and removed, so -that ·when the electrical vehicle st.op~ by at the 

· en~gy·w~Iy station, this· cassette can be replaood bY ~- o.assette or· ttie·sarne· 

type that is made ready and is f~liy charged, __ thereby coropleting ·the ~r.Wess or 

supplying energy to the electrical vehicle, arter· which the cassette-type 

battery or batteries that. had been removed tram· ttie vehicl.e ·are charged at the 

energy supply station, which then ·awaits the arrival. _of tbe next vehicie for 

charging. 

Thus, in the pre.sent invention,. the battery part of. the 

electrical v.ehicle, which in the past was Part or. t~e vehic~e, is ~eplaced by ·a 

number Of cassette-type batteries Of a uniform. specif ieation type, a these . . . . . . . . ' 

cassette-type batteries being distributed· to a large number-of ··electrical 

vehicles and a large nu~ber of -energy supply station.s., b~ttery $_torage 
. . . . .. 

locations, and automatiQ vending tnachi_nest by leasing or rental'.f or by 

individUal sa.Ies, the paym~nt' for this. being achieved =bY the owner or user··o:r 
the. vehicle paying for t~e energy by paying for the amount of electr~city 

charged .into the cassette-type battery. 

Additionally, in the present invention, in each or the cassette­

type batteries, in addition to battery information, historical infonna.ti.on about 

the ~rging condition is ~ecorded arid helo, a_nQ: minimaUy bef'or~ .and 4'.fter 

charging the charging recorded of each battery is. monitored, thereby enilbling a 

judgment to be made with regard to the battecy characteristics~ Thus,. it a 

judgment is made that the battery has deteriorated, the battery in question can 

: ,· 
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be removed Crom the electrical \lehicl.e energy supply system charging and supply 

system. 
. .. 

Essentia°Ily, .in·cQntrast.with the.above-noted prior art, the 

present invention_ acconuitod8.tes vebi~les:, which _have ir radius ·of ac~i.Vity that 

is rar beyond that of a bicycle an_d, whereas the owner "of the vehi~le is an 
. . . . ·.. ... . . 

individual (but can, of course, also be.a rental company)~ the globally 

standard .cassette-type batteries qari be easily pur~sed for use at ~ny "time· in . 
exchange tor payment at" a prescribed .spat h~ving the function, for _example, ·ot a 

gasoline" station, thereby enabi_ing the easy purch~se·· of .. electrical energy. 

Batteries that have become depleted,· in consideration of erivlrornnental problems, 

are returned to such as.prescribed spot, charged. and then reus0d. 

·It must be noted that under this new fnvenlion, toe rsrrtarkSble 
. . . . 

characteristic nature of this invention is that the .ownership of fully charged 

battery cassettes shall not belong ·to the owner of Electrical V~hicle _NOT° in the· 

f<;>rmat of •R.ental" or •tease·· system, 

In a definition of rental or lease system, the exact shape and exact 
. . : . 

contents of such cassettes shall be tented or leased and returned to the owner 
' </'.· •• 

of battery cassettes holder at the energy stetion on 11as is"' basis when such 

cassettes were downloaded or newly foaded. 
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fn view of such s_ituaUon. ttiis~nvention should·totally be different from· 
. : . . . . 

a normal "Lease~ or "R~ntai• ,sYsterh.. The Owriership ·c)f. s~cl:I inter~angeabi~ 
. . 

cassettes should befong to an .operating:company, pro'Vided that the EV .. 

. owner(s). shall be billed by trie operating· company for the fee of usi~ ener9.y 

just like gasoline~ The best e~mpie of which is the tram~ocaanic contai.nal' to . . . . . 

carry the· goods and deliver to ·th~ dasigriatOr(s). Tti£r shipper Of certain goods 

doe$ not own the containar.·· 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is drawing 1llustratirig the contigul'ation of a,n example 

of an electrical vehicle. energy supply system.a~rdjng .t.o the pres.ent invention. 

Fig. 2 is a drawing ·showing an example·; or the ()Onfiguration. of a · 

cassette-type battery that is installed in an electrical vehicle that is used . . . . ' 

in an electrical vehicle energy slipply srstem according to the· present_ invention. 

Fig. ·3 is a drawing. showing an example of the position of a cassette-type battery 
. . . . 

in an electrical vehicle. 

Fig. 4 is a drawing showing an exa!llplc of cassette..,.type 
. .. 

batteries that are stacked ror use in the pre$ent invention. 

Fig. 5 is a block ~llagram fl lustrating an example of the ®ntrol 
. . . 

path in an electri~l vehicle energy $UPP~.Y system accordi.ng to the· pr~sent 

invention. 

Fig. 6 is a .block di.agram showing an example of: th~. storage . . . .· . . . 

means provided in a cassette-type.battery used in the present invention· and the 

peripheral .circuitry. 

Fig. 7 is a drawing showing an example of the ~helf 

configuration that forms the storage space. in an example of the stot'age (unction 
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'used in ·tt~e. present "invMUon~ 

.Fig. 8 . {A) and Fig. 8. (B) are drawings illustrating an example 

·or specific use of the storage. ~~ctiQn or the .present inVei1t1on~. 

Fjg. 9 is ·a drawing illustrating-~ example oi the configuration· 

ot an electrical vehicle .eriergy supply system ~hat· ~s used in an el.e~trical 

vehicle. energy· supply system· . .acc0rding to the preseqt i~vention. 

Fig. 10 "i$ a drawing that Ulustrates · anoth~r e.xampi~ .'>f an 

electrical vehicle energy ·s~pply syst~ acci>rding t9 ~e. p~e~t inv~tion. . .. 

Fig. 11 is a drawtng.·shewing an .ex.ample of ·the conti'°ratiqn· Qt 

a battery storage location in the example. ()f an electrieal vehicle· en~ $uppiy 

system according to the present invention shown in Fig. 10. 

Fig. 12 is a drawing showing an. automati~ vending appa~atu~ for 

electrical vehicle oa.ssette--type batteries used in- the present invention . 

. DESatIP'l'ION .OF THE PREFERRED FMBODIMENrs 
. . 

Preferred. embodimen_ts of an energy supply· system .for en 

electrical vehicle according to _the present invention ·are ·deseribed in detai_I 

below, with r;-eferences being made. to the relevant aCCOJDP8RYing dr_awings. · 

Specitical ly, Fig. 1 . (A} ·B:nd Fig. 1 (B) are 'drawings. which 
. . . .. 

generally ill:ustra.te an example of an electrical vehicle energy su,pply system 

according to the present invention. These drawings show an electrical ".ehicle. 

energy supply system 100, which has an electrical vehicle l that into which is 

removably .installed, at a_ prescribed position, a. prescribed number of .cassette-
. . . 

tyPebatteries 27 and an energy supply station 3, which maintains.a plul'~lity 

of ·the cassette-type batteries 2 at all times, and which executes an .operation 

of separately Charging ttie number of batteries 2 required tor one electrical 

vehicle 1 as a unit 5 and has a tunction ot storing tully·charged battery 

groups. When an electrical vehicle 1 stop into the energy supply station 3, 

part or all of the battery groups 2 currently installed in .the el~trical 

vehicle 1 are removed~ and are replaced with the same number of batteries.21 
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that are stored at the -energy supply sta:tion ·3 that haVe beerr tully cba,rged.' the 

·one"or several batterie~.z that werereJiioved· tromthe.en~ supply·station.3 

·bei~g charaoo at· the· energy· supply station ·3, the. electrical vehicle. 1 head~ng 

for the next· energy·supply station".3'. and the energy supply station. 3 .. waiting 

for "the arrival of. another electr.i~l. vehicle • 

. The abOve..:.noted battery: 2 :that is installed in the electri,cal 

vehicle· 1 ot the ·pt"-t invention, as .shown in Fig. 2. (A) through° Fig. 2 (D),. 

is preferably ot flat con~truction, form~ by a plurality.of battery cells 6· 

that are arran.goo in a plana1.' ma.ooa\ so °that t~e outer Sh3.pe of the '.battery 2 

fs itself flat. 

In the battery 2 that is used in the · pre~ent invention, as shown 

in Fig. 2 (A), a. plurality o.f battery cells 6 are .-mutually connected by 

appropriate electrical wiring, ther.eby. forming a single cas$ett~type battery 

pack. 

Additionally,. in the pr~t invention the cassette~type ·battery 

is provided with an outer frame 7 ot an appropriate material that·oavers the 
. . . . . 

battery cells 6, this o~ter frame·7.not only.greatly ~mproving t~e ea:se or the. . . ·- . 
. . 

.battery, but also enabling the removable installation.of the battery in a flat 
. . 

shape in laeations such as·Ullder the floorboards"of the electrical vehicle.or 

under the trunk compartment, these· being· l(Jcations at" which a change· in the 

design is relati"Vely difficult. 

Thus, in the present invention, because the weig~t of each 

battery cassette 2 is approximately. 20 t<i. the installation. l~catton the~of 

greatly affects . the balance of the eleetrical vehicle. ·.For· ~is reason~ as ~hOwn 

in Fig. 3, it is thought to be best to install them at the ·bottom of the center 

part ot the vehicle. Because the heavy motor inverter and .other heavy 

components are disposed .at the ft"ont part of the electrical vehicle, it" Js best 

to locate the batteries at the center and rear parts. so as to achieve a good 

balance. 
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· F.ig. 3 (A) .through Fig.· 3 (C) are ·drawing~ that show .the . . .. 
contigur~tion or: an example of --a electri~l · ~hicle 1. ·into 'Hhich are r~vably 

installed .. the Ca$sette-t)'pe .battery .2 or the· pr'esent inventi~n. 
. . . . 

·1n the present invention, the elect~lcal vehicle. can· have a 

plurality of cassette-type battery groups 2 in one tlat .level?. and ·,i·t is 

prefei-able ·that, as. shown ii:J. Fig;,. 4:t. the batteries 2. ~e ·either in· one. level ·or 

. stacked to ins~ll them in the electrical vehiol~. 

· · Fig. 3 (D) is· a drawing that shows hOw, rathel' than installiog . . . . . 

the cassette~type batteries 2 of. the. p~sent in~ent.ioo horizontally;· t~~y ~ 

·be installed at a prescribed angle .wi~hrespect to· the horizon:t~I~ thereby 
. . . . . . . ' 

achieving a three-dimensional packaging, with a plurality of cassette.:.type 

batteries 2 used in a parallel aligned arrangement. 

Fig. 3· (D) shows the-example in which the cassette-:-type 

batteries 2, 21
, ·and 2" are used in an attitude that is.nearly perpendicular 

with respect to the horizontal atti.tude. 

The installation position Of the batteries 2 .in a ·s.ingle. 

electrical vehicle 1 of the ·present inv~tfon is preferably priorly estab.l.i$hed. 

.·Additionally, in.the present invention, While the num~er.of 

cassette-type .batteries 2 installed.in an electrical vehicle 1 of the:p~esent 

invention is not particularly. limited, it is preferable to have this· ·ntimb~r·· 

-limited to a specific number. 

Therefore; for example; it is desirable to establis~ ttiree types 

of electrical vehicles 1, such as large, medium, and compact, and. establisfl the 

number of cassette-type batteries 2 to be installed into· each· type of 

electrical vehicle 1. 

Each of the cassette-type batteries 2 used in the. present 

invention has a· storage means 8 tor storing irtform~tion with regard:to the 

chat"ging condition, number of charges, remaining capacity, arid inte~nal 

resistance of the battery cells. 6 contained th~rein,. and infol"mation· such as 
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information with regard .to the·.life of :the.cell 6 and" th~ owner.or user, and a. 

dlspl.ay means 9· £'.Or selectivetY ·displaying lnformation; that· is stored· ln .. the . 
. · storage means .. 

In Fig. 2 (D), . the referen.ce numel"al . U· <Jenote$· .a connector 

which makes. connection 0£ the Ca$sette~type. battery 2. to an .appr~priate 

connection ·end of the. electrical ·vehicle i. 

. That .is, ~t ts des~ra~le that. in a battery. mallagement. ·system 

acco.rding to the present invention. for exampie, ·a storage means that ·.ni at . : . . . 

ieast one type selected from a group ·that consists of a $emiconductor. storage . . . . . · .. 

mechanism:t an optical storage. ·m~anismt_. a magnetic .. storage mechanism:. and -a 

·storage means "making use ot an at~ Ol' molecule being mounted and,. aS shown· in 

Fig. 5, this is·connected in a contact or non-contact J1!811ner ~ith a.man~ement 

. computer 51. It is also desitable that the shape of the· cassette-type battery 2 

be made so as to ·facil J.tate tl~e provision. ot a display apparatus . 9, . which 

displays . the battery condi tiQn. 

In the example th4t -is shoWn _in Fig. 5, for example, in ·the case 

in which a driver ot a vehfole that has. stopped into th~ energy s0pply 'station 
. . 

3 for·~eplacement of the batteries 2 Of the electrical vehicle 1 is a member of 

a membership system that is operated by pre-established rules, a prescribed · 

membership card.· is received from. the ~ber driver, this being ins.erted·_into ·a 

·prescribed eai-d reading apparatus 54, . and a . prescribed operating terminal means 

53 displaying ·prescribed data tram the card readet" apparatus 54 on a pre5.cr~bed 

display 56. 

The contents of the display include such items as the membership 

number, the member1 s name, battery type, and the battery·manufacture,.-and 

history items such as the date of the previous battery replacement, and number 

of previous battery replacements. 

Then, the main computer 51, using for example telephon~ liness 

accesses a computer ot the battery 2 leasing oompany or management·co~y to 
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_verify the .information that is_ displayed, at Nhich p0in~ ·the -opera,ting . terminal 

means s3 ·is. ·operated to. send a -.cba·rging start con1mand t.o the charging . 

· management computer 52, via the main,computer .51, so as· to automatically 

perform the Qperation of _replacing.all· or a desired number of the.batteries 

installed in the el~trical yehicle 1. 

At ·the energy· supply _stat~on. 3, ~ monthly invoice. is· issuoo ·to. 

members, based on th,e ·amount of charging time 'at th~ time of replacement .or· the . 

. battery 2 £or the electrical vehicle 1, and trQm tile am9unt of tillle from the 
. . .·. ,• . . ' . . ·. . .. • 

previous-:battery replacement to.the' current battery" repl~t. 

Otner· energy suppiy 5tations3' and·au~re also conneo~ed ·~_the 

above-:noted leasing company or management company via· an appropri~te line.· . . . . . 
. , . 

As shown ill. Fig. 6, a basic element in implem~nting an 

electrical vehicle energy supply system according to UJ.e present inven~ion-is 
. ·. . . . 

the provision of a storage means 8 in eaeti of the cassette-t;:ype batter.ies 2, by . . . 

which the charging history for eaoo cassette-type battery2 can-be.v~ified at 

a dance. · 

SpeCifically, as·sho1\'Jl in Fig .. 6, thebattery.2.has sto~ageand 
. . 

di.splay .circuits· that·· are· implemented in the form of a non-volatile· .~emory 

circuit 8, ·which is a roemocy such as an EEPROM, _a CPU 16, a commun~cation 

control ineans· 62, and an LCD9. 

While ther~ is no particular restriction on the data•tttat·is· 
. . 

.Written into the J}On-volatile niemory_8, data that can be· envisioned includes 

(1) the nWnber of times and.dates that the b&ttery 2 has been c_harged, (2) the 

manufacturer and model or the battecy 2, (3) the user.number at the time or 

. charging, and .( 4) Jnformation related to battery eel l ·replacement. 

A means of writing the above-noted in£ormation into the non­

volatile inemory circuit 8 i$, for example, that of writing the information into 

the storage means 8 of the-cassette-type battery 2 in response to.a chargin~ 

start _signal tram the above-noted main computer 51. 
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ln the present invention, ~he display m~s·9 ot the bat~ery·2 

can· display· either the. batt~ry voltage or· teaipe+!lture :value •. 

The managemerit ·computer 1 or· the _present. invention captuf:'.es ·qata 
at the point in time. that ~he -battery is Charged, .and peJ;'fOflllS management 

ae®rding to the customer _nUll_lber, registrat~~ number, and ~ssette ntimber~ 'lb~· 

prooessi~ that is _performed ts···to· reconi such .item$ fr<>m the data.as the ctate 

ot ·manufacture, · the nunibe~ of :charriugs, ihe date of ·Charging, the manutactiirer, 
. . . .•. 

the battery type, .and histol'ioal data· such .as the maintenance record,.· so a,s to 

make a judgment ·wi.th regard .to r~placement ·based on the· I.ire or the b~ttery· ·or 

judgment .. with regard ·to bad :tiatteries. 

In the present invention, it is possible to perform a goocSibad . 
judgment of a bat.tery cell 6 within a. battery 2 by measuri.ng the .internal 

resistance ot the battery cell. 6. 

A procedure tor· writing and.readi0g·prescribecJ inforinati~n·into 

and trorn the storage means . 8 of· the bQ.tteey 2 is, . for eXalllp1e, to direc~ly or in 

a ·non-contact manner perform writing of the ahove.:....noted ··data to the control 

·apparatus of ·the cassette-type ~tt~ry simultane0usly with the occurr~~ or a· 

charging start signal trom the main "conil>uter and. to: read dat~ therefrom using' a : . 
non-contact method. 

To do this, the inte~i. resistance of each·batte~y ceil 6 in 

the cassette-type ·battery 2: is .. ~ure4 riSinf; an internal resistance ~e~r·, :this 

being compared with· a·· pre.:.es"blblished: ideal internal resistance. and., it the 
. . . . . 

resistance reaches, for example, 80% or greater, the OO:ttery is replaOOd. 

Replacement is done with a cas~ette'.""type _battery manufact~ed to 

the same specifications;· and is preferablydone with a· battery from tbGsame 

manufacturer, 0£ the.same model, and having the same characteristics. 

Information with regard to a replaced battery is written into the IC card as a 

historical recOI"d. The·data with regard to the intemal resistances of.each 

battery .is used to make a judgment with regard to battery replacellleJlt. 
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. . T.herefor.~~ the coc~pit. panel at the"..drive~'.s seat of the. 

electr.i~l vehicle .1 ·pre.terabiy ·ha$.· a m~ns ·to· display ·the ca~city Of. tJle 
,• . . . ·. . . 

battery ·.2 or th·e ele.ctric~1 ·vehicle, 1, and· aiso ~hi-s· s~ould di.$play· the . . . .· . . . . . . . . .. 
. . ' 

deterioration condition of t~e battery based qn the int~rnal resistance thereof •. 

By doing this. ·.it is possible to easiiy detel'.Rlirie the timing· Of the replacement 
. . .. . ; . . . . : . .. . . 

of ·the battery 2 installed . in the eleetrical vehicte· 11· and it is .possible :also . .. . . . . . . .. . . . 
. ' 

·tor .an e.mPl .. oyee or the .energy supply s.tation 3 to .gain a gr.a.Sp o~ .this 

condition. 

. Ara preferable example of a-. method .o~. measuring t~e.·int~ilal 

·resistance :of th0 .battery 2 is that or performing the. measurement ~1n:ie ~~yi~ 
. . . . . . . . . ' . 

a high-frequen~y ·voltage. the~to. · 
. . 

Additionally; it i$·desirab~e .that.ea~ ot the cassette-type 

batteries 2 be:provided ·with·a seleCtioli.SWitching means.for the purpose Of 
. . . . . . 

selectively displaying ~rescribed i~tor~ti~ ot the various intorma~ion that 

is stoi-'ed·within·the storare means o~. the ~attery 2. 

A dfsplay means ·9 that is usabie in the present invention· is, 
. . 

··for example> an liquid-crystal di$play~ arid it is possible to display ~~ this 

displ,a.y·means.9 eitMr the· battery voltage or· the ba.tteey temperature. 

In·the present invention, it is preferable that the .stQrage 

m.eans 8 he an IC card, and it is desirable that thi.s storage means 8 be. a· non­

.contact type le card. 

By adopting a.membership type card system as described above 

with ~egard to the present invention, and adopting a means of. storing 

·pl:"escribed inform~tion within the ·ba~tery .2, when an attempt ~s ~de to.·Charge 

a stolen.vehicle, it. is possible·to determine the identity of the battery user 

or card O!'Jller or user. thereby.contributing to the prevention or crime. 

That is, in the case, tor example, in ~ich a membel'ship card is 

lost, ·the previous membership number can be canceled and a new number .iSsued • 

. thereby guar2µ1teeing the identity of the membership .card o~er at al 1 ·.times. 
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. In this system~ ttte ca~s~tt~type .battery .. 2 that -is. used ·has 

·"within it a .plurality of .battery ~lls 6, and.beca.us~ i~.~ be envisione<t th8.t 
. . ~ . . . . 

.there would be a.n attempt ~n the.battery 2·dtstribtition pfocess to replace a 
. . . . . . . . .· . . 

battecy cell of the battery 2 manutacturer.th8.t.has the prescribed perfo~nc~. 
. . . . .• . ... . .. 

·with an interior,. low"e~-,.cos.t cell ~.sell .the battery .2 at an elevated price, 

to.avoid such problems·~ef"orehand, it is.de~irable that, f<>r e:xaiDple, a.seal or 

key or 'the like that only otf'icially rec0gnized energy supply =stations 8. can 

have be used to open the cover 0£ the cas~ette-:type battery. 2 t.o ·,en.able .. 

replacement of ·a cell thereof. 

This should be configured ·bi such a uia.nner ·that~ if a tb.ird 
·. . . ~ . . . . . . 

party ~mproperly or without permission opens the cover. ot the battery.' 2 and 

replaces the battery cell 6·therewithiri, it is possibl(! to determi~e that this 
. . . . . . . .. 

improper opening and replacement has occu:.rred. 

Naturally, this system Can also be :implemented by using a.user 

personal identification number.register~ within a compliter. 

In a case in which.a battery cell 6 has"been .removed from·~ithin 

the cassette.,.. type battery ~' . by a4opting the conf'iguratlon. as sho"1o in· Fig~ 6,. 

in which a voltage that is applied .to thecassette-typebatteJ-y management· 
. . ·. . 

apparatus is cut off, it is pos$ible to ~tore !nformation with :regard to 

Whether or not the battery cell 6 has been i!Jlproperly replaced. 

'In the above-noted case, it is po~si\>le· to inv.alidate.:the 

membership card, . .making it unusa,ble, or for the energy supply s~at.ion 3 to 

reserve the right to demand damages .imparted to the lea~ed item. 

In the case.in which the cas$ette-type battery 2 is used as an· 

individually owned item, it is possible to perform cha...-ging thereof at. home, 

but if the charginlt system is not .Proper. because. therQ is a good chance of 

overcharging, deep discharging, and heating occurring, it is possit>le t.o 

envision that the battery 2 will. become deteriorated. Beeause the charging or 

such a deteriorated battery 2 at a energy supply station 3 wlltt· depend~ni ·upon 
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the degree ot deterioration, require.a longer·tinle, ther~.is a cbanee that the 

'Charged alllOUilt, that is, the. ·8in0unt. :inv~iced corm the· energy suw~Y station· 3 . 
. . . . . . . . . . . : . 

. will be ·higher ~.in the case of the:. lea~iog sy~tem,; 

. In ail energy ·sQpply s_tation ~ a~rd_ing to. the present· .. 

inventfon,a function 4 is provided Which stores .. a group of batteries that are 

of a number :uiat i~ sufficient for a single elec~ical ·vehicle 1,. an. example of 

this battery graup storage fuilCtion, 4_· being a ~ox-shaped $tOrage space 1.2, which 

. is capable ot storing these cassette-type. batteries, and wltieh also iil(lludes a 

. cmrging cireui t: that can e.xeclite ~ing ot· the ba~te.ries .when they ~re ·stored·· 
. . . 

in the storage apace. More speciticaliy~ -as_.show in Fig. s (A), this storage 

SJ?ace .12 is a three-dimensional drawer, or arranged as a shelf. 

Another example of a battery_ storage tunction 4 in the present 

invention, as shown in·Fig. · 8 (B.), _is that in which a. plul"ality of storage 

spaces are provided 911 a moving conveyer 200. 

In the box or shelf 12 that serves.as the ~torage spaee in ·the 
. . 

pres~>t invention, a .. tuncttcm 13 is provided iha_t either simultaileous.ly c1'arges 

t~e group ot batteries 2 tberewithin or performs' processing so as to maintain 
: . . . : . . .. 

the charge of. batteries .. 2 f'Qr ·which the charging process· had. ·been completed. 

That is, "in an electrical. vehicle energy supply system according 

to the presen~ Invention, at .eaCh of .the energy supply stations 3, 31
, ·and 3t1 

is ·Pr<JVided a battery storage. sections 4 having a plurality of stor,age. S~~ 4, .. 

the storage spaces 12that form the battery storage section 4 being: disposed 

. according to a prescribed arrangement. 

Additiona,lly, in the present invention it is desit'able that the 
. . . . . 

size o:t one storage space12 be such·tba.t it enables the storage of the number 

of batteries z required by a ~ingle electrical vehicle l, although this is not 

an absolute r-equirement and, for example as sho~n in_Fig. 8 (A), it is possible 

to have a configuration in which ea~ one of the A, B, and C columns.or shelves 

holds the number or battery 2 required by a single electrical vehiole.1. 
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.-As noted ·above, in the .p~sent invent.i9n b~use the .chargirig 
. . . 

·hist~ of the individual ~ssette-type bat:teries that are cha~ged· i.s :StorM in . . . . . . . . . . ... 

·a presct:'ibed storage .means· 8,.. and the· configuratfon· is such that. the stored 
. . . . . . . 

information can be read out to a·display means 9, it·is also possib_Ie t~.have a · 

configuration in Which-the pr~crlbed·informationcanbe store<I :trom the above-
. . . . . . . 

noted Charging operation means 13 in . each of the shelves 12, which serve as the. 
. . . . . ·. . 

storage spaces in the storage sectio~·4,_into the.storage means. 
. . . 

.Ea.ch of ttie individual shelves .l.2; .that serve as the storage·· 

.spaces . that ·form the storage. means 4 ·in t~~ :present in~ention is provjded. with 

a display means 14 that·i~capable:ot.displaying information such as .the 

condition ot the shelf 12, the charging cixtdition, the charging status, and_ttie. 

remaining charge capacity. 

Fach. of the storage ~paces 12 in the bat~ry storage section of 

the pl'esent . invention is contigured _so. as . to. be. seleative~y pla~~ecf in. tmy .of 

three condi tion;these condi tfons being a first cond.ition, in wlticll the space . . . . . . . 

does not.hold a·battery 2, a second condition, in which the space ~O.lds. a 

battei-Y 2 and the battery is .being .char'geci, and a third condition,- in which the . . . .. . . 

space holds a battery and charging processing is pertormed· to ~intain the 

charge thereof. 

That is, as shown in Fig. 8 ·(A), the shelves C·are in the_-~pty 

shelf ·condition·~,. in ti!S c:aSe in llih~ch ·a prescribed· ~lectrical vehicle .1_·pt111 
. . 

into an energy supply station 3 tol" the·purpose Of receiving a sup1;>ly.of'energy 

accot"ding to the present inventioli, these sh~lves c would receive the ~s~tte­

type batteries that are removed from the ~lectrical.vehiole 1, and the$e she~ves 

would thus be in the above-noted first condition. 

In Pig. 9 (A),· the shelves A "'1ere in the same tirst condition as 

the shelves c last tiJlle and, by· the stopping into the energy supply ~tation 3 

of an electrical vehicle 1. have.received all or pa~t.or the removed cassette­

type batteries 2 therefrom, and hold these ba.tter.ies for charging therewithin, 
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. this conditi·on being. the· ~~~o~ed ·second ·cOndition·. 

. Further . in fig. 8 · (A)~ the shelves B ·were. in. the same second 

. conditio~ as shelt A last time, "the cassette-type batteries therein having 

: ·· already been. charged, after whlCh a. trickle ·charge is being .imparted to these 

batteries 2 to-prevent ·discbargingot the batteries~, this being the above~ 

noted third condition. 

By_a,n electrical v~bicle 1 stoppiQgintQ the energy supply 
. . . . .. : . . .· . . . 

·station 3, a£t~r the cassette".'"type ·batteries 2 have been removed fr9m the 

. electrical vehicle 1, ~e shelf holding the·batteries2 ctaarges the batte~ies 

and is in the second condition. 

Therefore, in the condition that is shown i~ Fig~ a,· in the·case 

in which an electrical vehicl~ 1 'Stops. into an energy· supply station ! .£or the 

purpose or receiving a charge, first ·an apprqpriate transport means, sueh as·· a . 

transport ·robot means is· used to remove·the cassette-.-type.batteries·2," aft~r 

which the removed cassette~type batteries 2 are in8erted into the shelves. c of 

the ··storage· space i2, the shelves c being ca.used to change to the second 

condition .. They start a· charging operation with respect to the cassette-::-type . 

batter.ies 2., and an appropriate·· transport means, such as a .transport. ·-l;'ObOt 

means is ~sed to remove.the cassette-type batteries 2 that were stored in the 

shelves Band .maintained at a charged condition, and install them into.the 

electrical· vehicle 1 in a pre~{!ribed location.· 

The electrical vehicle energy supply system too accordihf; to the 

present invention repeats the. above-1lescribed operations, ·and calr freely move 
. 

. . 

the· cassette-type batteries 2 within the electrical. vehicle ene·rgy supply 

system, so that witbout the need for the owner or user of an electrical vehicle 

1 needing to be awl"e ot specific cassette-"type batteries, it is possible to 

purchase the energy that is stored in a cassette-type battery for use as the 

source or drive £or the electrical vehicle 1, this being in essence the 

operating mode . of the subject system. 
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. The overall oonfigura.tion .·Of the StQrage. m~S 4 ·"in .the· p~ent 

invention, and an··example Of. the configuration ot the ·various parts.shelves. or 
. . . . . . 

box parts 12 are shQWll in Fig. 7 •· 

Each or the.shelf groups.A throughC-in the storage m~-4 or 
. . .. . . . . . . . . 

the pre·sent invention can. be dispose(rfo a f'ix~ manner, and can .al.s~, : to 
improve· the etticiency -ot the work o.r .renioving the· cass~tte-type batte.r~es 2 

from the electrical vehicfo _ 1, be cont igured so as to be movable. 

It is desirable that an eff ioient transport means or robot means 
. . . . . ·. . . . .. . . 

be used. 

Fig. ·9 · is a· cross-secti9nal view that shows an ·e_xample o~ . the 
. . . . 

contigura.tion of -~ ene.rgy ·supply station 3 that is ·u.sed in. the.-. eiectrical 

vehicle energy .. supply system 100 acc0rding to the present invention, in whioh 

the stor~e means 4 is disposed un~erground, a ~ssette-type. battecy_2.of an 

electri~l vehicle i.that·is l®ated on the ground level being removed by a 

transport means 16 ·.that uses a hydr'aulie. lilt, an,d an alreadY-:eharged cassette-
. . 

type battery 2 bei~ pulled ·out from_an appropriate shelt·~~t· 12 o~ the: $toC'age 

-means 4 and installed in a prescribed location in the electfical vehicl~ 1. 
. . . . . . 

It is desirable that ~ch of the storage ~paces 12 be prov.ided 

with a Writing means and a reading means tor reading ~nd writing with respect· 
. . . 

to the storage means 8 provided in "the batteri.es 2, .the writing_·· and· reading 

means with r~pect to ~he storage means 8· of each .battery provided_ "j.n the. 
. . . . 

storage space 12 are connected via ·a prescribed path to a central processor.· 
. . . . 

It is desirable that .the means for. executing __ a Ch$.rging 

operation with respect to a group of batteries 2 that is stored within a ·s~rage 

space 12 within the battery storage section 4-include a high~speed charging 

maa.ns. 

That is, it ls desirable that a high .... speed Qharging means13 in 

the present invention perform charging of the batteries 2 at lC to 6C for a 

period from 10 minutes to 1 hour. 
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Alternately, .i.t . is also desirable· that a high-spe~. charging . 

means l~ in the present invention·: perform charging of the ~tteries at 0 ... 25C . to 

o.sc tor a period frOlll 2 to ·4 hot.Jrs. 

As noted above, the third.condition in ~e storage space l4 in 

the present.invention is·one in whiCh a triclcle char(ing oper~tion is1>ertorllied. 

It is desirable tpat the plurality of .storage spaces i4 i~ the 

present invention be.miritmally·~Ubdtvided i~to the above-noted prescribed ·units. 

The storage space 12 in the present i~vention can be moved .hr the 

· above-noted uni ts.· 

As descr.ibed above, in:the present invel}tion a transport means 

16 is prov~<led for moving the batteries 2 between the .battery storage sectH>n 4., 

whiCh has tbe storage spaces 12. and the electrical vehicle 1. 

·Furthermore, in. the _pr~ent invention . the transi;ort means 16 is 
. . . 

configured so as to remove the batteries from the prescribed location in.the 
. . . . . 

electrical vehicle 1; and store.the batteries into a storage space that is in 

the first condition in.the battery storage section of the energy supply station, 

af'ter whiCh H removes -batteries from.a storage st>ace in the third cqndition in 

the energy supply station and installs them in the prescribed location in the .. 

electrical vehicle. 

It is desirable that, when performing the replacement of the 
: . . 

batter~es 2 in.an electl"ical vehicle 1, ~he Pl'eScdbe control m~all$ that is 

provided. in ·the energy supply station have a function o:f: adjusting.the relative 
... 

position between the electrical vehicle 1 and the ba~tery storage secti9n 4, 
. . I 

based on ·the stopped position ot the eleetri~l vehiCle 1, and the posi_tion· of a 

storage sl>ace in the battery storage section 4 that·is in the first condition 

or the position or a. storage space in the ba.ttary storage section 4 that j.s in 

the third condition. 

In.the present invention, in the central data processing means, 

each time a charging operatj·on is performed with respect to ·e'-eh ot the 
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·batteries that are to be "·dulrged, ._chai'ging infol"llJ8.tion is c.aused to ·be. ·s~red~ a 

.. pre~cribed charaeteri.Sti~ .Of .-the batt~ry cells tf)at form the battery is . 

·monitored before and ·aft~r the charging, and, 'if a judgment is made.that the 
. . .. . . . 

prescribed Cha.racterlstic value is ou_tside a pre..:established allow~Ie ·range, 
alar'1! information. that indicates the disposal . of. the battery is cause~ to· be · ... 

displayed on the display means ·prov!ded in· the battecy.;. 

·In an energy supply systeoi for.an electri,eal·vehic.le according 
. . . . . . . 

to the present· invention. the amount of time .for completi()n of repl&;~ent _qt a 
. ·. ·. 

:battery-of the electrical·vehicle·is within 10.minutes ·~·is desi~ably w~thin 

5 minutes. 

In a b8.ttery distribution system inail·electrical .vehicle energy· 
. . . 

supply system according to the present ·inve~ti_on,. as ·described above, the 
. . 

batteries 2 are installed in the electrical vehicle· l ·at the time of purchase 
. . . . . . 

of the vehicle~ It is however alSo possible to enter i~to a contract.with an 
. . . . . 

By usjng only the.energy within the ba~tery 2, as. long .~s the 

.contract remains in effect; use of the -batter}r is guaranteed.· If the contact is · 

terminated, a regl.stered battery can be purchased back by. a charging station ·for 

.a price that is established in accordance.with. the number of charges-received 

u~ until that point and the periO(I of time of use of the battery. 

Should the battery become damaged due to an accident, it -can· be 

covered·by insurance or the like. and if there is no insurance~ it can be leased. 

The battery is thus not supplied as a battery itself, but rather simply as 

energy. 

Mo~ specifically, at -a charging station s, a membership card is 
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. inserted .. into a cat"d reader. The· data from iqe card is-~~. and·the registered 

condition· .is verified. It the· verification· is completed; the_ ·_t)tpe .of· vebicle 

and type ot batter~ is vefified and the v:~hicl~ ls· -d~iyen to an -~utom~1uc 

remova1.-~d installing ·apparatus, at: which the batteries are removed ·t~QllJ- the 
• • • • 1 . 

eleetrieal .vehicle and inserted i~tQ a charging apparaws; these batteriE~s -~ing 

.replaced by ·installing into the vehi~Ie pre~r-ged batteries.: By~ or.·th~ · 

·re card of the batteries that .a~ inserted lnto the· charging apparatus~ a.Che& 
. . . . I . 

is made"ot the disaharge conditiOn and history, and then the b8.tteries are·q_uiCkly 
. . . . . . . . . . . . ~ . . 

. . 

-charged. When the ch~ing is complet~, the charging is chang~ to. a· tri_ckle 

charge, and data such as the.times or.completion of charging and chargi~ time· 

p_eriod are $ent to the charging manage111ent CQmputer to ·the ~in· computer. · . · 
. . . 

Of the cassette-type batteries in the present invention, one 

·cassette is ·used to po:wer such items as electronic equipment,: illuminatfo~, CD 

players,. radio cassette players, and .safety equiPmeilt. The charg_ing of this 
. . . 

cassette is performed by the regenerative braking of a motor generato~.during 

braking· wJien driving d.own a· hill; this: b~ing used in pombination with a solar 

battery .. 

S~if1c exalilples of a method oi evaluating the amount ~o·be 

charged for a charging in -an electrical vebicle energy supply system ioo· 
. . 

according to the present invention will dltfer, depencfing·upon whether the·user 

· first purchases a new vehicle from a. rnanUfacturer with new cas8ettes in it and 

registers ity or purchases a vehicle with no battery cassettes.· 

Because.of the finite lifetime Of a battery, in the case Of 
. . 

purchasing an electrical vehicle with new battery cassettes, the Charges are 

establis~ in terms ot the charging time and maintenance fees. 

If the contract is terminated midway, either the rental company 

or the-battery supply company buysbaek the battery at the value of tha ~~ttery 

at that po~nt. 

However, in the case of purchasing a new electrical vehicle 
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without battery cassettes, a used <?aSsette-~ batte~ will be installed fronra 

battery supply~-

In this case, a rental ~ee will be paid· mont'1ly. ·However, ·the 
. . .. 

rental Charge will be .adjusted.by adding a ~rge for the number· Of ~rge$· .~d 

a ·maintenance fee. 

In the. case· "in which ttie batteries 8.r~ ma~~ as Oindi~iduaUy 

owned items, the amount .. ot energy Charged,-. that is, the tee tor each char~ing 

can be established. so as t:o be ditt{!.rent, dep_endi1.1g upon the age. of .the 

registration date. 

In an energy supply statio~ 3, charging·· of. casseftes removed 
. . . 

· from a electrical vehicle I is perform~. the method of charging u~ed. ·being 

that of supplying to eaeh storage space 12 a required charging_.current.from a: 
high-voltage distributio.n panel and a quick-charging: .control panel, .. via a 

prescribed control circuit 13, so tbat the cassette-type batterie$2 ai-e tully 

charged within a period of 30 to 60 minutes. · 

While there is no·parti.cular ·limitation. on the .abov~noted 

operation of high-::speed cha~ing,- it ii;1 desirable ttaat the time to ·o~~ain a 

ful I charge be made 30 minutes to 60 minutes, by using a quiek:~charging ._m~ttiOd 
. . 

that is owned by the applicant and disclosed; for example, in·Japa.nese-patents 

2739133, 2794003, 2732204, and· 2743155 and in Japanese patent applic}ation No.· 

9-254667. 

More specifically, the above. method would be. one ot disposf·ng a 

control chip which is a practical implementation of the above-noted·patented 

technology into each of the shelves of each storage space, and having these . . ... 

chips perform the prescribed charging control. 

By adopting the above-noted charging metbOd, the chargilig'time 

b~omes short as indicated above. the result being that it is even possibl~ to 

envision the owner of an electrical vehicle 1 returning 8.rte~ 60 miri~tes to 

reclaim his or her own cassette-type batteries, in which case only.an at-cqst 
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· · . cassette. repla~t tee. would }le .paid . 

. ' Next, another .~le Of a siiiq>ier energy· supply .system for an 

electrical vehicle accordi~ to tbe present fovention·wut be described in detail, . 

with references· being made to· Fig. 10: and Fig. 11. 

Fig. 10. is a :drawing illustrating the general eonfigur~ti.o~ .o~ 

· the second example of an ·-energy suPply system· 100 f~r ·an ele~tricai ·vebjcle · 

according· to the present inv~Uon. ·This drawing shows· an electrical ~ehi4le 

energy supply system ioo, which.· haS an electrical ~ehicle 1 that r~s: ·under . . . .. . 

drive ·f'rom ·an electrical 1DOtor 350 that us~~ a.battery 2 as the ·drive .. so1~:rce, 

and. the cassette-type battery ·or ~tteries 2 ~hicb is ·~EmOvably instaqed :in the 

electrical vehicles, and a battery storage location 300 for stora,ge .of 

cassette-type batteries .2provided in proximity to the.path of travel.of' the 

·electrical vehicle 1. In the event that a need arises to repl8:ce a ~ssett~-
. . . 

·tYIJe.battery.2 installed in the electrical. vehi'~lel.; the ower. or:the user. of 

the electrlcal vehicle 1 return$ the battery 2 to tile bat~ery stor~e.lc;>eation 

300; obtains. from the. battery storage· loca,tion 800 a .. different cassette~type 

· battery 2' that has ~· d1arged, arid installs this into the eleetrieal vehiQle. 

In the·eiectrical vehicle energy supply system 100 a~rding to 

the ·pr~sent invention, it is. desirable that the oWiter or user of ~e electrical· · 

vehicle 1 ·~e able to purchase eiectrieal energy stored in a cassette .. type 

battery 2or 2t which is distributed.by ~ging money via a battery storage 

lacatiQn 300. 

Additionally. in the electrical vehicle .energy supply.systE710 100 

according to tJte present inventi.on, it is desirable that the ~ttery storage 

location 300 have a housing .area_ .301 in whicti are housed cassette-type ·batteries · 

2 whiOh ei·ther have no stored charge or have a charge that is below a 

prescribed level, and a battery storage part 302, in which cassette-type 

batteries 2' which have been fully charged are stored .. At the battery storage 

location 300, the owner or user or the electrical vehicle 1 returns to a battery 
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return port 303 of. the battery housing area 301 ·provided. in the battery storage . 
. . . . . - . . •. . . . . . . . . 

. . . . . ·. •, . . . . . .. f . 

, lo~tion·.SOO a used cassette-type ·battery 2 Qr a battery ·2 whi~h has f'al.len 
. . 

below a:pres¢ribed voltage from the electrieal ve~icle i, and ta~es"up a 

battery 2i. that has been fully charged and· stored in the b.attery.storage ~art 

.. 302 from .a battery. removal port 804 provided· in the battery. storaf;e :p~rt 302i 

making a· cash or Carci.paym~t of ad1arge, if necessacy, a.t the battery storag~. 

location, after Which ~he owner or user instans·the cassette-t~ battery·21 

into the electrical vehicle 1t .an&begins driving the ~lectrical vehi~le:and, 

when it becomes necessary, .the user.stops.by the same.battery storage_loeation . . . . . 

·aoo or a dit'£erent battery storage .location 300' ~d replaces. the :cass~tt~-type 

battery 2. 
. . . 

The fully Charged cassette-type. batteri~ 2' stored.at ~11 times 
. . . 

in the battery· storage part 802.can be unuse4 cassette-:type batteries, aiidean 
also be used batteries that have be reclaimed and rechai-ged. A distincti~n can 

be made between these two cases~ and it is· also possi.ble to· mix the two types 

of batteries. 

In the battery storage location 300 or this example.at the 

present invention, it is desirable, as shown in fig; 11., tl'~at a chargilig ·area 
'. 

305 be provided that has a function that charges the cassette-type, battery 2. · . 

That is, in this example of the present invention, the battery 

storage location 300 .can be 09ntigur.ea·so as to perform prescribed cltarging~·.at 

the battery charging area 305, of a used cassette-type battery.2 that h~·been 

returned to the housing area 801 and to .form a fully charged cassette-type 

battery 2. 

In a spec.ific example, a charging apparatus can be installed 
.. I. 

directly into t.he housing al'ea 301, so that the housing area serves also.as the 

charging area 305. 

Another example is as shown in Fig. 11. in which a ·.battet'Y 

housing part 3Q6 that accepts at least one cassette-type battery ~ is p~o~~4ed .. 



27· 

· within the· battery hOusing ar.-ea 301; .wj. tit .a charging mechanism· ~7 tha~ charges 

the: c~s~tte-type battery 2 ... beii:ig :provided ·in the .batte~y- hous.ing part: so6 • 

. In the above.,-noted. ·exampl~, it is de5i~aple that· the. ~tte.ry 

housing -part S06 be movable within the bat.tery· _storage -IoCa.tion 300, so as 
. . 

enable . the battery housing part· 306 . tQ. !ROve "from· the hous_ing ·area 3(Ji to a 

battery removal means S04 in the battery storage_.part. so~ within the battery 

storage lQCation 300. 

More specitically~ · ~~ battery· hOqsing part .806 is . configul;"ecI. so 

. that a cassette"".type battery 2 ts Charged in a movement region· sos ... 

It "is desirab~e· that "the ·~ing tilecmmism S07 include a .high­

speed .charging means. 

In the. above-note~ example, it is possi)?le·· to a\iopt a 

configuration in which a pl~rality of ·battery housing parts 306 are providedt 

these being connected to an appropriate. conveyor or lin{(~ng _movement ntea?S, the 

moving area 307 ·being catised to move in. a ctrculating"_a~.niier, so that, with an 
. . 

appropriate timing, it moves from a position that is C?PPOSite the.ba~tery 

return port 303 of the h~ing area·· 301, past a:. CbargJ.ng,area sos, and via the 

storage part 302. so· as to return -to the battery hotising area 301 •. 

When a usecI·cassette-type battery 2 isret~rned at the battery 
. . .. . . . 

return port sos battery housing part 306 moves by a prescribed amount.··wi.th a 
. ' ·. . 

timing at which· the battery 2· is ins~ted into the battery housi0g port. 30_6. so 
. . . . .. 

that an empty battery housing part 306 is positioned at ·the. battery retur1i:·port · 

303. 

In response t<> the above, the battery housfog part~306 into 

which a battery 2 was inserted moves to the battery Chaff;ing.area 305, at which 

the used cass~t~-type battery 2 is charged. 

The cassette-type battery 2 is fully charged 'While the battery 

housing part 306 is movin1t in the battery charging area 305,, and is stored at a 
' 

prescribed position in the storage part 302, the.then· emptied battet'y housing 
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part 306 being rnoyed in ·response. to the above-:noted timi_ng, . so tltat -it. is 

returnecfto the housing area 301. 
. . 

Next" ~·another ex.pie of. ~·electrical. vehicle energy sl)pPly · 
. . . . .. ~ 

system according to the present ,invention~ t~ere i~ a .~1ec_trical vehicle· energy 

supply system having an -electrical vehicle that runs under: <Trive-.f'ro.iit. a 

cas~ette.;...type battery of a·prescribed sh8pe remavably installecI at a prescribed 
. . . . . 

position in the electr-ica.l vehicle,. and a cassette-type battery sales ~~tion, 
. ·. . 

. . . 
which stores at all times a plurality or cassette-type: batteries that are · 

. . . 

either· unused or have been_rechargecJ, thi~ system beinf: configured to·enable an 

owner. or. a user or the ~lectrical vehicle, . if necessary,·. to replace a cassette_; 

type.battery irtstalled in the own~ or user's eleetrical vehicle with a:battery 

that is stored at the cassett~type battery. sales .stat~on. ·. 

In this.example, it· is desirable that the ~s~tte-type ba.ttery 

sales station be configured as a battery storage -location. 

Because the cassette-type battery that is,q.sed in th~ present 

invention is much smaller than batteries of the past, it is p<>s\Sible;_as.sfiotm 
. . . 

in Fig. 12, to use an automatic vending· machine to. ·sell . ))atteri_es a:t. a· charge· . 

directly to an owner or a user -of an electrical vehicle, and it rs alternately 

possible to use.the batteries on a rental or lease basts. 

Thereto~ the automatic cassette-type battery.vending apparatus 

·400 shown in "Fig. 12 is placed in a·required location;· ~Ch as a bicycle $hop,". 

ear ·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 becomes depleted, the owner oi- the·user thereof· returns.the 

battery to the battery return part 401 of the automatic vending apparatus·400, 

rQmoves eithar a. rMha.rged battery or an unused battery £rom a. ha.tteioy'removat· 

port 40~ and installs this battery into the elect~ical vehicfo. 

When this is done, by providing in the automatic vending 

apparatu~ 400 a trad"ing part 4.04 with a part into which is· inserted· cash 
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payment~ a prepaid card. ·,or a cash card, ··and a keyboard or the like _for keying in 

an ID numb.er, and a displ"ay -403 'capable of di.splayin&' _the price of .the 

:elec~rical vehicle cassette-type bat.tery, the input amount,· the quantity 

purchas~, and the amount of ~' and . the like, i ~ is possiJ>le to complete a 
. . . 

paid transactionfor an electrical· vehicle Cassette-type battery. 

More ·speoitiQally, .when· .. a casset.te-type batt~l"Y ror- ah 

electrical vehicle is to be repla~ed, ·the owner.or user of the electrical 

vehicle, the automatic vending ap~tus.400 3:Utoma.tically reads an~_.make~ a.· 

judgment as ·to ~ther it is a case of the ~rge being·ciepleted ·and repla~ent 

being.made by a different cassette-:type battery~ or ttie case in which. the . . . .· . . 

cassette-type battery of the electrical .vehicle has reaclled the end of it~ life, 

and is to be replaced by a new,. fully charged ca5sette-:..type battery .. that will .be 

purchased, and displays .the sales- price accordingly. · 

It is.possible that .the price.-structure.f~r rental or leasing·l.n 

the .above case will be different than the case of a. sale. 

Additionally. it is pl'~teJ;"able that the a.u.t_omatic. ·vending 

apparatus 400 have a·fllnction"405 within it-capable ot ~rging ~ electrtcal 

vehicle cassette-type battery, and in this case it is desirable that ·ther~ be ·a 
. . 

high-Speed charging system provided capable Of chlU'ging·at a rate of 4C or: _6C. 

Additionally, it is preferable that th~ above-noted high"."SPeed 
. . ·. :. 

charging system have a prescribed display means 407 for reading out,. from a . 

storage means various infonrration with regard to the battery install.ed in the 

electrical vehicle. 

It is desirable that the automatic vending appar_atus :.400 be 

provided with a charging maintenance means 406.for maintaining ·the charged 

condition Of a-cassette-type battery 'tba~ has been charged. 

That is, in another form of the pre~ent. invention, theabove­

noted battery storage location o~ energy supply station is configured as a 

cassette-type battery vending apparatus which sells at least fully charged 
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~ssette-type. batteries •. · · 

Additionally, ano"ther form of the :Pr~sent invention, .is-'a. 

·_eassette~t~ ~ttery vending a~ratus having at :least· ~ne _·means selected· trom 

a group consisting of means tor selecting a·type orcasseite-type·battecy that 
. . 

the purchaser wishes to purch13:se, means· for displaying the price._·. or· .the 

selected cassette-type batt~cy, -means for inserting cash; a prepaid card, ·or a . 
. . . 

cash card, means for eJ<ecuting a transaQt_io11, basecl on the t)ipe of cassette-type. 

battery _selected, the·nwubet"_thereot_to be purchased, the insert~_ amount ot 

cash·or remainfng·b~lance on.a·prepaid.eard; and:~ ·cash ·ea~d ID number_or·the 

like, and means: for, after the·· transaction. is conpleted, · t~tchirig and moving the 

selected type of cassette-type battery. 

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

vending apparatus be an automated vending machine. 

· Further separate embodiment. of the ·present invention wi 11 be 

eXi>1ained hereunder.· 

Note that the separate embodiment .ot the .pres~t inventi.on 

relates to an energy supplying system to an electrical vehicle, ~rising, a 

pluraUtyor standardized cassette-type batteries, a plurality ot electrical 

Vehicles each remoyably installiOg at least one Of the standardized cassette­

type batteries'. therein and running with .electr~~ ener~y provided ·.from the. 

·standardized cassette-type battery _as a driving_ $ource, a· plurality of .battery 

supplying stations. each of h'hich being Individually_ focate<l with far distance 

from each othel" and each storing a plurality Of the Standardized CaSSette-type 

batteries all time therein and each further comprising a battery supplying 

means tor supplying a certain number of the standardized cassette-type bitteries · 
. . I . 

whieh the user of the electrical vehicle had designated, to a·predetermined 

battery s~pplying section, if when a predetermined ex~ting opel'ation-~d been 

carried out. a battery receiving means for receiving a certain number of the 

standardized cassette-type batteries which the user ot the eleQtr_ical ·".ehicle 
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'wishes·to exchange·therein9. a charging means for cha~ging· the .standat-dized . 
. . ·· ·. ·.. . : .· 

cassette~type llattel'y thus.r~ived: and ~rged.volt~ge ·va.Iue_:()f which.be°ing 
. . . . . . ' . 

-~~ below. a predetermined· l~vel and . a. hou~i~ means· tor. keeping ~~ect-: ful 1y· 

ehatged .. standardized cas"sette'-type batte.ries or ~he. fully charged an~ us.ed 

standardized cassette-tYl>e b~tteries therein with pertorming. auxili~.-~rging 

to each of the standardized cassette~type .. batteries thus kept· therein,. ·and 
..... 

wherein in the system, each one of ~he stan~rdized·eassette"."tYI>e batteries·is 

. freely tra.nsferl:-ed among the plui;-ality ~t statio~s .~d .the plural~ty ·of the· 

electrical ·vehicles. 

The above-m~tioQ.ed eiaibodiment ~of .the· pre~ent ·.inveD.u6·n~· Jt 
. . . . . , . . 

wou.ld be preferable that each one ·of the standardized cassette'-fype b,a~ter:ies 

being provided with a predetermtned memory ~eans and wherein the system is 

configured so that with referertce to Information as stored.in ·the memoey means· 
. . .. 

of 'the respective standardized cassette-type batter_ies, t_he _system ·C$il C()n~rol a 

transfer~ilig condit~on, numbe~ Of charges," a current location, or CO_llditlon of 

Charging char:-acteristic ·of the respective st:an4rdized cas~ette_;type ba.~te~ies, 

via a central processing-means connected to eaCh one ot the.s~t~ons. 
. . . . . . . . . -

· More over, in the-above~me11tioned embodiment'of ttie_pre~ent 

invention, each Of the.statiQDS being·provided With a Payment syst~ connect~ 

to the central processing means and the payment system comprising ·a~·_'-'se-. 

identifying means Jdlich ineluding at least a means ror d;:.recting. m<»:J.ey payment 

method of the user of the standardized cassette~type.ba.ttery accompanied by 

user--ID ·information given to the user ot .the. standardi~ cassette-type battery 

of the el.ectrical vehicles, an input means tdlich can accept .the u~e-iden~ifying 

means therein and.provided with a data inputting device through which the user 

can input data corresponding to the number of the· standardized Qassette-type 

batteries which the use wishes to be supplied from the system, a money 

deducting means fo" charging a certain amount or·money to the user with 

reference to the input data input into the input means ~ with reteren~ to ~he 
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intorination about the payment system :or the .use~ f~ .·information· given iit· the 
use-identifying ·means,· d~ucti0g a certain· -amount. ot money .. fronf a .b8ok .~oant 

. . . . . . . . . . 
0£ the user and a i)atte~ moving mean~ for moving a cer.tain:amount.number Of 

the· standardized cassette-type ~tteries: the number of Hhieh ·had been _set by the· 

user, ··are ·transferred t;o the battery supJ>lying section alter the, pr;-edeterm.iried 

money·had ooen~dedu~ted _fr0m·designated .. ban1c.aceount o( the user by th~· .JJIOney 

deduc~ibg means; baS been eompleted. 

Further, ·in this embodiment, the central ·processing titean~ and . . . . . . . 

each oneo£ a.plurality or the stat"ions.being connected to each.other· through . . . . . . . \ . 

wiring or ·wireless communi<?ation li~ as well as thr~ .an.internet. · 

··By adopting ttle.constitution. as describ~ -in, detail above, an . . . . . 
. . . . 

electrical vehicle energy supply system according to .the·preseµt inventi9n, it 

is pQssible supply electrical ene~gyto .aii eleQtrical vehicle· with a 

convenience that is equivalent to the case ot a gasolin~ vehicle, thereby 

greatly contributing to the :achievement of a practically usable electrical 

·vehicle. 
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What is claimed is: 

· 1& An electrical ·vehi~le .. energy .-supplY: ·system· compri_~.tng: 

··an electrical veliic!e· running .on drive· rrom an electric motor 
. . . . . . . . ' . . . . . . . . . 

·driv~ by a ·battery; 

a ·cassette-type batt~·.·removably installed -in said electr-ical 

vehicle; and 
' . 

a battei;y storage· .lo.cation tor .said cassette~type batte_ry" 

p-rovided in proximity to a-path of .t~avel ~r·sai4 ~lectrj~i vehicle~ wherein . . . . . . . . . . . . 

when it is necessary to. replace a·cassette...:type·battery installed ·in· said 
. . . . . . . . . . . : . . 

electrical .vehicle.· an omer·or-user thE!reot.returns ~id"battery·to atiy one.of' 
said.battery storage -locations, obtains a replacement charged. casse~te~iype 

battery in exchange of said re:turned ~attery, and installs s~id.replacement 

battery. into said electri~l vehicl¢. · . , 

2. An electrical vehicle energy suwly sy~~ aeco~ing to c~aim 1, Wherein 

an. owner or ustt of° said electrical -vehicle, purchases .at a ch8.rge ~l~ctl-_ical 

enel'g)' stored in a cas~ette-,-t~ battery_.distr~buted_.via_ said._bat~ery stQrage 

looati~, by either purchase, relital;·or lease of said battery~_ 
. . . . . 

3. · An electrical vehic1e energy suilply system accol;'ding to' either ct~im 1 

or .cfaim 2, wherein said battery sto~age location has a functi<:m capa~fe or . 

: selling either an already charied cassette~type battery or an unused cassette­

type battery. 

4. An electrical vehicle energy supply system· acc9rding :to any one Ot cl~im 
. . . 

l to claim 3, wherein said battery storage location QOmprises a. hou~~ng _·area 

for a cassette-type battery with no ~e or with a Charge below a p~e5cribed 

level. and a· battery storage part" for storing a prescribed number or· tu.Uy 

charged cassette-type battet"ieB at all time~. 

5. An electrical Vehicle energy supply System according to any one of Qlaim 

1 to claim 4, wherein said battery.stol"a:ge location compris~s a charging area 

having a function capable of charging said eassette-type battery. 

. ..... 
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6. · ·An elect.rtcal vehicle energy·.s~ty .. system:.accorditlg' tO any one or ~laim 

1 to claims~ wherein said·battery.storage.part ot·said batter},' ~torage 

ioeat.tcm stores' either unused rully ·charged cassette-type batted~. ~r. ·fully·. . . . . . . . . . . .. 

recharged batteries, or both types of cassette-tyile 1>lltterie5. 
. . 

· 7. ·An· electrical venicle energy SllPPlY ~ystem ·accordi~ to any one.Of.cl~im 

4 ·to .·claim 6, wherein $afd battery storage location. performs ="i>~escribed. 

charging"<>! a used cassette-type:battery that is l;"eturried to"within.said . . . . . .· . . . . . 

housing .area at Said charging area, SO ~·to, fOrlll a fully .charged cassette-type 

battery. 

s. · · · · An electrical vehict.e energy supply system a.ce0~ing ·to claim ·7, wherein 

said housing area is used also. as a Qhuging area. 

9. An electrical vehicleenergy.suwly system acco:f:'ding to claim 8, wh¢r~in7 

within said housing area at least a battery housing part is,provided,.within 

Which is. provided a charging meChanism for charging said ca.Ssette-type batte~y. 

10. ··An electr.-ical vehicle energy supply system according .to claim· 9, ·Wherein 

said battery housing part is movable within said battery storage· lo~t:ion~" 

11.· . An elect.rical vehicle ~nergy supply system according to claim 

10,.Wherein said battery· housing can ·move toward means tor r~oving a easset~e­

type battery from said battery storage part within said battery stor~ge 

location. 

12. · . An electrical vebicl.e energy s.upply system according to any qne or claim 

9 to claim 11, whel'ein said battery housing part cha~ges a casset'te".'"type 

battery in a. movement .region. 

13. An electrical ·vehicle energy ·supply system according to claim · 
. . 

12,wherein said charging includes means tor high-speed charging~ 

14. An electrical vehicle energy supply systeJn according to any one of claim·· 

1 to claim 13, wherein said cassette-ty(>e battery has a uniform s~itication 

for each type ot electrieal vehicle in which said cassette-type battenr is \ISed. 
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15 •. An elect.rie:al vehicle energy supply._ ~tem compr~Sing: 
. :• . . . ' 

an electrical. vehic_1e·tiaving·.j,ns·talled ·a.t ·a prescribed lQca.tion 

therein ·a cassette-:-type battecy or a pl"escl"i~ shape.; ·and 

a ·cassette~type battery sales station that stores at all. times a 

plurality 0£ tully charged unused eass~tte-type batteries, or fyl1y" r.echarged" 

use4· · casse~te-type · batter.i~s. ·wherein . it. n~cessary .. an· ·o~er · or user or. s~id · ·. 

eleet~ical vehicle replaces a .cassette-type wittery installed in the eleetrioal 
. . . . . . 

vehicle of the· owner o~ usel' with a cassett~-typ~ battery storecfat· said 

cassette"""'.' type battery sales· station~ 

16. An electrical. vehicle. energy SUPPlY srstem accord~Og to any. on~ · .. of· cl1Jim . 

1 to claim 14,·wherein ·Said cassette-type battery sales station is·a battery 

storage ·location. 

17. An energy-supply system for· an eleetric"vehicle, .eompri~ing: 

.·an electrical vehicle which carries ·in a. prescribed location a 
. . . . . . . . 

freely removable ~ssette-type battery ot ·a prescribed shape; .and · 

an energy supply· .station ~ich has _at ~-1~ timeS a pluraHty of 

said cassette-type batteries or.a prescribed Shape and._Which pel'(orms. chilrging 

processing individually with· respect to groups ot said batter.ie~ and 6erves the 

flinction·or storing said batteries in a fully charged.conditioo, 

wherein when said electrical vehicle. enters said energy. supply ·· 

Station, p~rt or all Of a ·gro.Up Of_ prescribed number .of .said ba~terie$ are 

removed therefi'om> these being replaced by battery groups of an equal number of 

. fully charged batteries that bad. b!en stored at. said en~ supply s:tat_i~nt . the 

single or multiple batteries that had been removed from.said electrical vehicle 
. . . . .· .· . . . . 

being ~harged7 the electrical vehicle heading towar~ a· next enei-gy~supply 

station and said energy supply station aWlliting the arrival of a next eleQtrical 

vehicle. 

18. An energy supply system for an electric vehicle, comprising: 

an electrical vehicle which. ·ca.rries in a _p_rescribed loeation a 
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freeiyremovable cassette~type battery.0£.41-. prescribed shape; an~ 

. aQ energy supply ·station· wh~ch has at all' times a. plur~li ty of 

said cassette-tYJ>e batteries 6£ a.prescrib,ect ·Shape, a~ which perfo~ms· Crutrging 
.. . 

·pr.acessing ot units of. said batteries "hich incl.ude. the number: of ~att_eries 

required _·by o~e said elootrical .vehicle, and serves the function .. of· stori~g 

, said batteries in a. fully charged. c0ndi ti on, 

. 'Wherein when .·sa~d. ~lectrieal. vehicle enters said. ener~ supply 

.station, :all Of said batteries are removed therefrom~ these :being repla~d _by· 

an eq~l numt)er Of fully charge{i.batteries tnat had been stored at said eQe~· . . . . . . . . . . . : . . . 

supply statioos· the single 01' ntUl tiple batteries that.~ been. removed from sai.d 

electrieal vehicle being charged •. tlW electrical ·vehicle heading toward" a _next 

·energy supply station and said energy sµpply station awaiting the arrival of a. 

· next electrical vehicle. 

·19. An energy supply station according to any one ot· claim 1 to.· cl.aim 18, 

wherein said battery cassette that is carried in said ·electrical vehicle ... is or 
tlat construction. in which a plurality or flat battery cells are a:n"anged.in a 

. . 

planar. manner> and further wherein an .. electrical connection is made to said . . 

driving means by merely insertion lnto a prescribed positiqn in said electrieal· 

vehicle. 

20. An energy SUPPlY station according to claim 19, wherein· a plurality or 
said flat batteries carried in said electrical . vehicle ·are arranged . in. a ·planar. . . . . ... 
lllallller. 

21. An ener.gy · supply station accorcring to claim 19, wherein a pluraU ~y or 

said £la.t batteries carried in said electrical vehicle are arranged by stacking 

in a three-dimensional manner. 

22. An energy supply station according_ to claim 19, ~herein a flat part of a 

plurality of said flat batteries carried in said electrical .vehicle are 

arranged vertically at a prescribed angle with respect to a horiz9ntal plane 
. . 

and further wherein said plurality of vertically oriented flat batteries· are 



-= 

I lllllll lllllr 1111111111 fl lllf 
* C l M S * 

37 

muttJal adjaeent: so as -to ~e g~ouped in ~ three:di~sional _manner •. 

-23. · .:An enera supply system according tc;t any_.~ne Of ·Claim 1 to; claim 22~ 
- . . . . ·- . 

wherein.said battery.is oontigured so-that "said battery cell is covered.-by.an 

outer fraine of an appropriate material. i;Jart of· said outer frame compr.is1ng ·an 

eleetrical connection ~.t.enablingfr~e .~rin~tion and breaking of.connection 

withr~spect to the qrive p~rt.of .the electrical 'Vehicle or. to· var~O:us . 

. machinery ·or control equipinent thereof. •. 

24. ._An energy supply .syst01Jt according ~o a.nY one ·of ·clliim."1. to .~J."aim 23, · 

w~erei.n said .indivi4ual ··cassette.::.type batt~ry compris~ meahs. f~r _storing 

iliformation with regard :to the charging condi tion:t number ·or charges; r~ining . 

capacity. ·and internal ·resistance of the ~11 contained: therein; and information 
. . 

sucba.s intorma:tion with regard to the lite, of said cell and the owner or user, 

and means for selectively displaying information that is stored· in sai·d. stQrage 

· 25. An energy supply system according. to claim 24.' .wherein said individua°l 
. . - . . . . . . 

cassette-type battery "further comprises mean.s for selectively_ switching 
.. 

informtion stored in said storage lliean~· that ·.is. to be ciisplayed. · 

26. An energy.supply· system according to claim24; wherein SB.id :storage 

means is. one type of ·storage 11\~ns s~lected trom a group eon$istin~ of a 

semiconductor storage mechanism,. .an optical storage mechanism, :a: m~~-~tic 

storage mechanism, and a storage. means making use ·or an atom o:r moiecule. 

27 An energy. supply SY:St'em according to claim 24,_ wherein :Sa:id st()rage 

means is one.type of storage means selected frqm a group consisting of ·a·non..:. 

con~act .semiconductor stora~ mechanism, an .optical storage m_eehan-ism,. a 

magnetic storage mechanism, and a storage mechanism making use of an at~m or 

molecule. 

28. An energy supply system according to claim 26 or claim ~7, ·wherein.said 

storage means is an IC card. 

29. An energy supply system according to any one ot claim 1 to claim,.28, 

i11iii~f 
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. whereµ\ sai.d ep.ergy SUpPly': statiO(\ comp~i~es a ~1;Ql"~ spaqe ,for storing,. as ·a 
. . . . . ·. . . ·, . . . . . . 

. unft·, the number .. of cassette-iype_·b:attertes: r~ulr~· by. ·One ~l~rical;' vehicle~ 

or· a storage space for storing, as .a"linit, part.of the number of ca~sett~-tyPe 

, batteries required by· one electri~l· ·Vehicle, said energy SUIJply statfon 'ha~ing . . . . . . , 

a function of either simultaneously charging_ the group. of batt~ries stoi-ed in 
. . 

.said. stb~age space .. or or performing processing th4t ma.nita~ns··.the ·c~arged 

coo4Hion 0£ said group.of batteries tor Htlfoh charging has been complet~. 

30.. An enel',"gy supply system a.90or.ding to. cfaim -~9, ·wherein Said energy 

supply ·station compris·es bat~ery storage section havin, -a .plurality- or said 

·storage spaces, and· furtber whereiil_:·a plurality ot- storage· spaces fo~ing ·said 

battery storage :section a~ disposed in a prescribed arrangement. ·. 

·31 An energy supply system according to claim 29 or -0laim so h8,ving· a 

function· whereby-at least part of a .group of batteries that. have been charged 
. . . . . . 

ar~ ·provided in return tor. payment~ 

32. · .. An energy supply_·system 8.ccor<fing to any one Of claim 1 to claim. 31. · 

wherein each Of said S~Orage spaces in S"id battery storage_ section·_. ~S 

. COnf\gured ·SO as to be Selectively pi aced in any Of. three. condition, said 
. . . . . 

conditions being a -first. condition, in which said space does not .hold a·battery, 

a second "condition, .in which said spa~ holds a battery and said. battery is 
' . 

being charged, and a third· condition, in which. said. space holds a tiat.ter·y ~d 

Chargfng processing iS. ~formed to_ -~ntain the ooarge thereof. 

33. An energy supply system a.ccor~ing to any one ot claim 24 to claim 32:i 

wherein each of said storag~ spaces comprises a writing means and a -r~ding · 

means with respect to said storage means provided in s~i.d battery. 

34. An energy supply system according to anyone or claim 1 .to.cl~im 33, 

wherein said writing means and said reading means that are provided i_n said 

storage space with respect to said storage means of said battery, are connected, 

via a prescribed path. to a central processor. 

35. An energy supply system according to any one or claim 1 to claim S4, 

Tb.is Sheet Has Been Replaced 
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wherein a means for performing a.charging operation with respect to a group or 

. batteries .held°:in said:storage S.paceS rir·:satd. battery storage section inclucles a 
. . . . . . .·. ·. . . . .. . . . .. 

high~s~ed charging means. 

36. An energy supply system ·aCCOl."dfog to :·Claim 35, .~herein said hig~-speed 

charging,m~s performs charging Of sa.id.battery at lC ~o· ~Cfor a period. from 

· 10 minutes ti> l ·hour or at 0~25C to .. O. SC for a period tr001 2 to 4 hours. : 
. . . 

·s7. An energy.supply system according ,to claim 32, wherein.said third 

condition in said storage space. is a condition iil. which an ,·m>ropriate operation 
. .. 

·.·ot supplemental .·charging is performed, said operatiOn including a t~ickle 

c~ging operation for ioaintaining ·the charg:ed condition or·said batter¥being 

charged. 

ss. An energy supply system according to .any one ot claim l to claini 37. · 

wherein said plurality of storage spaces are arrang~ itl" a three-dimensional 

_shelf. 

89. An ·energy supply system a~rding t() any one of· claim.· I to claim. 37 > 

·wherein ·sdd plurality of storage spaces are arranged ·in a pl~r· inanner. ~o as 

to be mutually adjacent. 
. . 

40. An energy supply systelli according . to· clai~ 38. or ci.alm 39. wher.ein . said 

plurality of storage.spaces. mve a·spacesuj,table for the. storage. of at· I.east 

one· said battery. 
. . 

41. An energy supply system acco~ing to ela.im 38 or· claim 39, · wher~in: said 

plurality of storage spaces are divided into subdivisions sui~ble ·r.~:rr the 

storage of prescribed units of".Said batteries. 

42. An energy supply system accor(}ing· to anY one or claim 1 tQ clai.m 41, 

wherein part or all of said storag~·spaces can be moved. 

43. An energy supply system ·according to any one or claim 1 to claim 42, 

wherein between said battery stol"age section,. wbich has s.aid storage spa.oe, aild 

said electrical vehicle, a transport means is provided to transport.said 

battery. 
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44. An energy supply ·s.yste,m according: to any one ~r claim 1 to ola~m 43, 

wherein:af"ter .said-battery.is ~o.ved rrom i.ts -pres()riJ>ed positfon _in.'said 

electrieal Vehicle Snd .housed-in Said storage Space Of Said.battery Ste)rage 
. . . . . . • . i 

.section Of said energy supply station~· sa.i.d· storage space being in< said fi~St 
. . . . . . 

condition, a battery whiclt is .located :in·. a stor~ge space that is in said third 

. condition at the energy supply. station -is· rei,nove(l therefrom and installed in . 

. the prescribed .location in s.aicl- electrical ·vehicle. 
. . 

45. ·1n energy supply system according to claim 44. wtiere•n;. when cl)arging 
. . 

the·. battery _of sai(l elec.trical ·vehicle~ a prescribecl. ~ontrol means·. that is 

provided in said.energy-supply s~ation has a·..function ~~adjusting the relative 

·position between said.electrical"v~hicle and said battery storage seetion, 

based on the stopping position of · ~ai.d electrical .vehicle~ and the. position ·of a 

·storage space "that is in the first condition.or the pos1tion Of a S,torage spa,ce 

that is .in the third.condition.· 

46. An energy supply system according. to ·any of claim.1 to claim 45~ M:ierein 
. . 

said energy supply· system has a .. function: whereby~ ea~h. time charging is 

performed of .individual l)atteries ~at.are to be charged, said 'charging 
. . . . . . 

intox-mation is stored, 8. prescribed .characteristics of the battery cell or ~a·id 

bat1;ery being ~itored before and after charging and~ if ·a judgment is.mac,ie 

that "said ehal:"acteristic is outside a p~es.cribed l'ange, alarm. information 

indicating disposal ·of said_ battery is· cau$ed to be displayed on ~ai.d ~isplay 

means provided in said battery. . 

47. An:energysuPi>ly system according to claim 46,.wherein said presci;'ibed 

cmir~cteristic value Of said battery cell is an.intet'nal resistance Of said 

cell. 

48. An energy supply system according to any one ot claim 1 to claim 4?, 

wherein the amount ot time £or comple~ion_of replacement of a battery of said 

electrical vehicle is within 10 minuteS~ ·and preferably within 5 min':1tes. 

49. ·An electrical vehicle cassette-tyPe battery comprising an outer housing 

1liii1nr 
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with a tla~ .configuration and at least .one·cell. housed within said"outet h()li~ing, 
. . . ·... . .· . . . . . . : . . . . ·. :. . . . ._:· · .. -: .. · : . 

.installable in a·pre_scribed p0sition·of ·an.arbitrary ·etectri.cal vehicle,: 'Which, 
. . . . . . . . . . 

by· insertio~ into said pre5cri°bed .·post tiotf achieves ·a· prescribed eie~t.rical" 
. . . . . . . . 

connection· with an electrical system·or.sald.electrica.l_vehicle • 

. 50. An electrical veJiicle cassett~type battery sold, rent~; or leased· in 

an electrical vehicle ·e~erc"supply system according. to any one of cbiim · 1 to. 

claim 48. 

51. An ·elec~rical vehl.cle battery _acc.ording to cla~m: 49 or claim sp. -~~ing 

a flat configuration or.a plurality.of·f'lat.m#ery cells arl,"angedJn a· planar . . . . . . -· 

"manner, said battery cells· being installed in said electrical vetiicl.e in"·a flat 

or vertical or;-ientation so as to enable free ·installation into and· removal 

·therefrom •. 

52. An electrical vehicle battery according to any-one·ot cl~im 49 to Qlaiin 

51, ~herein said "in(liv1dual_. cassette-type batteries co111Prise means for storing 
. . . 

information with regard to the charging condition, numbel- or Charges, -remaining· 

capacity, an<] internal resistance or' the eell contained therein, and 

in£ormatfon·such as information With regard to the life, Of said cell and the 
. . . . . . 

owner or user, and means· tor seleetively displaying information: that is stored. · 

in said storage means. 

53. An electrical .vehicle battery ·according. to _claim.49 or claim s2 •. wherein 
. . 

said "individual cassette-t~·batteries .turther comPrises means tor seleetively. 

switching information storec:l in said stor~e means that is to be displayed. 

54. An electrical vehicle battery.~rding to claim 52 or claim s3~ ~J:lerein 

said storage means is at least one type selected rrom. a group oonsi,sti~g-of a 

semiconductor ~tc>rage mechanism~ an optical storage mechanism, a magneti_c 

storage mechanism, and a storage· means making use of an atom or molecul~. · · 

55. An electrical vehicle battery according to claim 54, w~erein said 

storage means is at least one non-'-contact type selected from a group cons.isting 

.of a. semiconductor storage lllOOhanism,. an op ti cal storage mechanism, . a· magnetic 

imiiifli1Ui 
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stOrage mechanism, and a storage means ~ldrw; use. of an at0m or molecule .. 

56. :Ari eieotrical,vehicle battery· acc0rdiilg to ·cla~m .~4 or claim· 55.1"herein . . . . . . 

said storage means is an ic ·card; 

.57. An electrical vehicle battery. sto~~ge and Charging. apparatus compri~in"g 

a .stor~ space for housing. at least ··part of the eassette-typ~ batteries 

required. by. one .. said eiectJ;"ical vehicle or all .sue~ batter-ies. ·as a· ~nits 

wherein with.i_n $aid storage ·space. ·is prov_ided a function of ei-ther 

s~multapeously·cllarg~ng:the group of batteries.stored in said storage space-or 
. . . . . . . . . . . 

of perto~i~ _pr~cessing :that· ma.in4~ns. th~.· Charg0d eondi:tion of ·said·. grotip or 

. batteries for which ·oharging· has been completed. 

58. . An electrical vehicle battery storage arid charging apparatus aecording 

-- . '.to claim 57,- compri_sing a battercy -~torage section having a plurality of said 

storage spaces, and further wherein a plur~lity of storage-spaces.forming said 

.battery storage section are disP<>s~ in a p~cribed arrangement. 

59. An· electrical vehicle batt~ry st9rage ancl charging apparatus 8.ccc;>rding 

·to claim 57 or.claiin-58, wherein.each <>f said storage spa..~s in sa.id battery 

. , storage section is confi~~e(I so: .as to. be. selectively placed in any" of three 

condition, said condit.ions being a first condition, in"·which sai(i space does . 

. not hold a .battery, a second conditiQtl, ·in which said space holds. a battery and 

said battery is being charged, and a thir~ condition, fn which said·spa.ce holds 

a battery ,and ~rg:ing proeessing is perform_ec'l to maintain the ~ge ~her~f~ 

60. An electrical vehicle battery storage and charging.apparatus a.Ccording 

to any one of claim 57 to claim 59, wher~in each ot said storage s.paces 

provid~ in said battery storage section comprises .a writing means -and a 

reading means w_ith respect to said storage· means provided in said battery •. 

61. ·An electrical vehicle battery storage and charging apparatus acc0rding 

to claim 60, wherein said writing means and said reading means that are 

provided in sai_d stor_age space With· l'espect to said storage· means of said 

batteryt are connected, via a prescribed path. to a central processor. 
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· · 62.. · · ··,.:Ari ei"eetrical vehicle battecy ·storage. an~ cba~ing: apparat~s aecordi0g 

to any one of cla_im 57 to ciaim.6t, ~erein ·~ lil~s·tor.performing".a-.char~ing 

operation ·with respect ·to a ~oup of .batteri~s held in said storage spaces"or 
. . . . . . . . 

said battery . storage section. include$. a. high.~spOOd charging •ns. 

63. An electrical vehicle batt~ry · stOrage and c~rging. apparattis: acc0rditig. · 
. . . . . . . ~ 

to any one· of claim 57· to claim 62,· .wherelti $aid high~speed ch8.rging:~ea.ns 

perfor~s Charging.of said battery a.t·.tc to 6C for a p~iOd from 10 minu~es.~0·1 

hour. 

64. ·.An ·eieetrical -.vehicle. battery .storage and charging appa~atus according 
. . . . .. . . . -: . ~ 

.to claim 59, wherein said· third· cood:i ti.on: in ·said. storage· si>ace is ·a colldi tion · 

·:In which an :8.ppr0priate .operation ot .supplemental .Charging is performe~, .·said 

operation including.a tric:kle .charging. operation tor.maintainfng the charged 
.. 

condition of· said battery being Charged. 

65. An electrical·v~icl~ b8.ttery stoI"age and charging apparatus according 

to any· one of claim 57. to. ·Clai·m 64,· wherein said plurality.of' storage sPaces 
. . : .. . . . 

are arranged in a three~imensional Shelf. 

66.· . An eleetrical vehi.cle: batteriY" storage and ·charging. apparatus aCOO,r~ing • .... 

· to any one of ~lai11157 ·to .clai~ 65, wherei'.n said ·piurality of. storage spaces 

are arranged in a planar manner so as to be mutually adjacent. 

67. An ~Iectrical vehicle battery storage and c~rging apparatu.s a,ooo~ding. 

·to ·either claim 65 or claim 66, wherein said plurality ot storage spa~ ~ve a 

space suitable for the storage .of at least one sa.id. battery. 

68. An electrical vehicle ~ttery storage·and charging apparatusa~rd:ing 

to either claim 65 or claim 66. wherein said plurality of storage spaces 11re 

divided into·subdivisions suitable for the storage of prescribed c,mtt~ of .~aid 

batteries. 

69. An electrical vehicle battery storage and charging apparatus·aecording 

to any one of claim 57 to claim 68, werein pal't or· all o£ said storage $paces · 

can be ·movea. 
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70. An electrical vehicle ··battery. stor.age and charging ap~ratus according 
. . . . . . . . . . . . 

:to any· o.ne of .claim 5.7 to ~claim 69. wherein betw¢en said-~attery-._storage 

.· section~·-·mich ha,s said storage. s1*~ :and said electr-ical .vehicle, a _tr~$por:t; 
. . . . . . . . . .. . : .. : 

means is provided to tran$port said battery~ 

71. ·An electrical ·vehi"cle bat~ery management. sy$tem .in which each. flat . 

cassette"'"type.battery configured to enable it- to be freely installed into an(:) 
. :.· ·.. . . . . . . . . 

.removed from 8n electrical vehicle compris~_s: m_eans. tor ·$toring information with 

. regard to ·.the charging condition, ·number of charges, remaining ca~aeity, and 

internal resistance .. of :the cell contained t_her_ein, and ifl:fOrmat.ion SUC~ as. 
. . 

:in£onnation With· regard.· to the lifei Of said cell and the owner or user thereof", 

and mean~ for sel~tively displaying· information tha~ is .stored in said storage 
•. . 

means, and wherein the history and characteristics of said batteries are 

monitot'ed from various inf9rmation stored ·in sdd storage means, ·a judgment 

bein~ made .!!lt au times as t_o·. th~ Usjibili ty .ot said battery .. 

_12. A ·battery managem~nt system configured so that.each time Qharging 
. . . . . . 

·individual batteries to be-charged is perforined1 .charging inforuiat~pn is.stored 
. . ' . . 

and a prescribed charac~eristic ot battery· ~11 . of. s_atd -battery is :mo~i tored 

before and .after charging· and, if a judgment is made that said char.acter.istic 

is outside a pres_cribed range, alarm "inforrilati·on indicating disposa-1 ot ·said 

battery is caused to be d_isplayed ·on -a· display means of provided .in said battery. 

·. 73. . ·A cassette-type battery supply_ apP,aratus for which a battery stol.'age. 

location recited in any ane 0£ claim 1 to claim 13 <?r·an energy supply stati911 

recited in anyone 0£ claim 15 to claim 44 is a vending machine minimally 

sel 1 ing fully charged caSsette..:;type batteries. · 

74. A cassette-type battery supply apparatus according--to·claim 73, ·Wherein 

sa.id cassette-type battery has -~ construction as recited in· any one of cl.aim 21 

to 24, and claim 45 to ~laim 49. 

75. A cassette-type battery supply· apparatus according to claim 12 or 73, 

wberein said apparatus having at least means for sel~ting a type of cassette-

liiiliui1iilr 
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type battecy tha.t a purcha~ :wislJes to .~rcha$e, m~ns. !or displaying a price . 

. of said seleeted cassette""'.type battery, means" ·ror ·inserting_ cash, a :prepaid. 
. . 

card, ·or a oasfr:card, rnean$ fqr ~eeuting a transa9Uon, baSed on··. tile type or 
said cassette-type battery_selected;.the n~ntberthereof "to be purchase<l,· the 

insert.ed ·amount of ·cash or rentaini~ .ha.lance on a -prepaid card, and" a casti card 
. . . . . : . . ,. . ... 

ID number or the like, 8nd ineans for,·. Sfter the transaction. is c<)mplet~, .mOVihg. 

the selected _type of ·cassette-type ·.battery t(). a· means for the batt.ery to be· 

.fetched~ 

. 76. A cassette-type battery supply apparatus aceording .·to any orie Of ¢laim 

.72 to claim 74,- wher~ui said.cassette-type·b~ttery.vending appa~atus. is an 

automated vending machine. 

77. A method for supply~ng energy to an electrical vehicle, comprising: 

prior.ly storing a standardized cassette-.type battery ·in a . . . . . .. . . : 

plurality Of lll"escribed battel;'y stor~e areas in a station; 

visiting said·station by a· eiectrica.l.vehicle into.-~ieti is. 

installed at least one said ·cas-sette-type battery and verifying an oMter or user 
.. 

. of said electrical vehicle; 

·replacill(, after ver.itication of said ow.er or tiSer, _·part o~ all 

·ot said cassette-type batteries install&i in said electrical vehicle, with one 

or a·plurality·of saidtullycharged cassette-type batteries stored in said 
- . '. ·. ... . 

station, ·~d then execution a_.~ent transact.ion; · 

moving said electrical vehicle. away from said station aft~r said 

payment is completed; 

detecting of.a charging_ condition of each battery newJy s~ored 
. . 

in said battery storage when.batteries left at said station and stored .. therein 
. . . . .. 

and ~rtorming a hi_gh-speed charging of a. battery- that indicates a ~ge level 

below a prescribed charge level; 

supplementally charging all batteries having -reached a 

prescribed Charge condition in said battery storage areai and 

1!1i1i1!1i1illf 
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recording or· con:trol in~o~mation. with t"ega~ to an owner. or user· 

Of said ·vehicle, _usage of .eaeh ·of ~id:easset~type batteries9: reeording Of a 
· .. 

number of charges, a ~rrent location, arid Whether· or n~ta disposal criterion 

has been satisfied, 

.. Hherein. said steps. are ex~ted J:>y meaps or coll1Puter processing. 

78. .A methOd for supplying energy t_o an electrica.I · vehicie according to 
. . 

claim -77, wherein an informa1;ion sto·rage means for stol"ing ~aid control 
. .· . . . . .. 

. . . . . . 

information is iristallea -individually _in eacb·.Qf ~aid standardized cassette-type 

. batteries. 

79. A method ror supplying enel"gy to an electrical vebicle·accor~ing to 

claim 77, wherein a cell functi.cm condition detecting means which detects 

whether a functional loss h~s occurred in any cell ma~ing up said battery is 

provided in casset~e-type. battery. . · 

so. An energy supplying system to an el.eetrieal vehJcle,; comprising: ·. 

a plurality of. standafdized casset:.te~type batteri_eS;· 

a plurality of electrical vehfoles each removably installing at·rea.st 

one Of Said Standardized· C~ssette-type batteries therein and runn_ing wf th 

electric energy provi~&t. from said standardized.cassette-type battery as, a 

driving source; 

a plurality of battery supplying stations each of ·which l;Jeiitg 

individually located with tar distance from .each Qther and each stor.ing a 

plurality·of said standardized cassette-type~atteries all time therein.and 

each further comprising a battery supplying means for supplying a certain 

number of said standardized cassette-tyPe I?atteries whiotf said user o.f said 

electrical Vehicle had designated. to a predet~rminad ba.tt~y supplying s~tion. 

if when a predeter.-mined executing operation had been ca'l"ried out, a battery. 

receiving means for receiving a certain number of said standardized cassette­

type batteries which said user of ·said electrical vehicle wishes to.exchange 
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therein. a chargil;lg nieans tor chil~~ng .said _st~dar~ized cassette;,.type . .-batt~y 
·thus ·received .and ·charged voitage value··~f .which· being redu~ed below. a . .• . . . ·. . ... . . 

. . 
BO, wherein each .one ot said ·standardized cassette-type batteries· ·being 

provided . with a predetermined .mem0ry means 9nd folbe['ein said system is configured. 
. . . . . 

so'ttiat with reference·tti information as stored:in said.memory means.of the 

respective· staI_tdardized cassette-ty(>e· batteries, ·.said system oa.n· control a· 

transferring condition, number ·of charges, a current: location, or conditirin of 

charging Charactel'istio of said respective. standardized· .cassette-type batterie8, 

via a central processing means .connected to ~cti one of said stations. . : 

82. An energy supplying ··system to an electrical vehicle accor.dj.ng ·to· claim 
. . 

80 or 81, wherein, each or said stations being provided ~ith a payinent system 

cQn~eet~ to said central processing means and said payment system comprising_ 

an use-identifying means ~ich ·including at' least a means . tor directi~ money . 
. . . I . . . 

pay!llent method or said usel' ot said standardized cassette-type battery 

accompanied by user'."""ID information given t.o said user ot said stan4ardized 

oassette-type battery of said electrical vehicl.ess an ·input means which can 

accept said:use~identi:fying means therein and provided with a data inputting 

device through which ca.id user can input data oorresP<>nding to the .nwnbet".ot 

said standardized cassette-type batteries which said use wishes to be supplied 

from said system. a money deducting means for charging- a certain amount or.money 

to said user with reference to·said inpu~ data input into said input means and 
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- : with reterence to -said ~nf0:rmation ·abO-ut ·the ilaYroent systeni of said user· _trom · 

. iriforiiiail~· given in said use.-identifying means, deduct.ing· a certain ameunt of 
. . . . . . . ·' . ., '· . 

. · - ~oney f~oin. a baDk 'account .Of said User and_ a b~ttery moving nieans_ ro~ movl_ng a. 

certain amount number Of Said standardized eassette-tyPe batteries ·sa_id nttmber 
. . . . . . . 

. · .. ·of whiCh had been set by. $aid user·, _are _tr~ferred to said battery. ·.supplying 
. . : . . . . . . . 

section. after -'said predeter111ined inOney :had been deducted from desi~ated -.bank 
. . . . . . . . ; . . 

~ooount ·o:t said us~r by .said J'1oney .deducting· ~ns. has .-been· completed~ .. 
. . . . .· . . . . 

83. An energy supl)lying system .to an. elec~i'ical vcliic_Ie a~~ing to any one 

"of clai_ms· 80 ·to ·s2, wherein,· said central pr0cesst.it; means arid' each -.o~e- (lf a 

- -plurality of_' 'sa'id stations being connected to each' other· tbrough wiring or 

wirele$s comurur;iication lines as well as through an internet. 

. " 

·1'"· 


