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Electrical. vehxele Energy Supply System,: EIectrxgal Vehlcle Battery,
Electrical Vehicle Battery Charging Apparatus, Battery Supply Apparatus
and Eleetr1cal Yehicle: Battery Management System -
BACKGROUND OF THE INYENTION
1. - erld of the Invention
_ | The present invention relates.to an electrxcal vehzcle energy
supply system, and more partmularly to an electrxcal vehxcle energy supply'
fsystem that-is capable-of supplying energy to an electrical vehicle with the
same. convenience as possxble in the past thh respect to gasolxne-eng:ne
vehicles. _'
2. Description of the Related Act o
In recent years, research and development work heé been
conducted with the aim of aehieving a practically ﬁsahle_eleetrical veﬁicle; ehd
the electrical vehicle'is gainihg.attention-as the ideal environmenially-
fr1endly vehicle to protect the natural env:ronment. -

At the present tme, however, there is a large problem involved
mth ‘the method of supply of electncal energy to be used in the electncal
vehicle as a source of drlve, and.thh regard to the,method of mexntaxn;ng a
long-lasting charge so as to impart a long operating range te;the'eleetrieal
E 'vemcle. The first problem is-that of insufficierit'baftery éharg‘e- capacity,
making it necessary to use a ba'tter tha_.t is both large_and_-heavy, ﬁct only .
imposing limi-ts:qith-regerd to de_eign, but also invoivin?g ah ine_\_ritable
increase in load, -ﬁecauée of the weight of the-battery itgelf, thereby making
such velncles completed unsuited for long pemods of drwmg or long—d1stance
dr1V1ng - .
Moreover, charging batteries in the past required $ to 10 hidurs,
or even longer, making it impossible to supply energy:easily or-effieiently.
Thus, compared with previously used energy supply systems, such as gasolime, -

diesel fuel, or natural gas, the electrical vehicle provided inferior



functmuahty, th:s bemg & great hmdrance to its practzcal adoptxon. o

ﬂne method that has been envxsmned as 1 battery xmprovement-

- recently is that of a battel‘y that makes use of a fuel cell.

However, because of the hydrogen that a fuel cell uses as a raw

material, the degree of danger, for example, in an energy supply system such as
-at a gasolme statxon mould be 50 great, that it was thought to he 1mpos51b1e to_'

use such a battery as a practxcal energy supply system for electrlcal vehxcles

. With teohnologzoal developments in recent years, however. even with a fuel cell,

use as & removable cassette-type. battery has. become possible. Therefore, it is

poss:ble to apply the present mventxon to -secondary cel-ls such -as lead -
batteries, mekel-—cadmium batterxes, n1cke1—hydrogen batterzes, mekel-zmc

batteries, mekel-—metal wet. batterxes, three—termmal lead-eobalt batterles,

- sodium~sul fur battemes, Tithium ion batter:es, lithmm polymer battemes, and g

| fuel cells.

: Therefore, the requzred cond1t1ons for the praetwal use of a
battery in an eleetrzeal vetuele m the future are hghtness and absence of any
great desxgn load on the wehicle, ease of use and. handlmg, the abxlxty to be
charged in a short period of time, and the mplementatmn of a chargmg system' '

‘that is capable of fully or nearly fully- charging - the_battery-rehably in a

short period of time, all of these capabilities being matched in an cooperative
. | | | S
In the :_ease in which such _energy wer_e .to-exi'st' in major urban

areas such as gasoline 'station are at present, no currehtly available batt'ery or

current usable chargmg method would enable a vehicle to received energy, that 1S, ,' |

to. be electrically cﬁarged and, after completion of the’ energy supply, to be
paid for and leave the energy station subsequent vehicles are waiting in _11ne,
these being ehar'geﬂ in the same manner and l_eaving the station in the same
manner after charging. |

In locations such as Japan, which are crowded, even given the
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existing distribution of gasoliné stations, fhe amount. of 'parkihg and 'stépping; -

"space avallable for vehleles to walt ‘to. be. supphed w1th energy m the form of_ '

gasolineé is physmally lxmlted to mthm 3 vehxcles, makmg xt xmpossible to

abtam space for parking or stopping any further vehicles. -

In eonsxderatzon of the ahove-noted s;tuatmn, should a
practmal electrical vehicle be' developed and a network of numerous energy-

supply stations such as exists for.: gasoline vehicles be buxlt with electmcal- s

‘vehicles - stoppmg into these stations to recexve electrlcal energy the requxred

reasonable amount of time. to supply energy to the electrxeal vehmle should not
be greater than 5 minutes. | L
If a charging systen existed to'eﬁa_ble charging in'7 to 9
minutes, it would be a .ch_afging 'sy_stem with a 6C chdfging’ '_rat'e, that :is-, ‘the
maximum -time would be 10 minutes. | | _
. However, the current methods us'_eﬁd'-for' actual _cliarg-ihg_'of_. the

swall batteries in electrical tools performing charging in 10 minutes at a 6C

'ch'arging rate, using 2 minus delta V method. I,n-thi_s'-n_le_thqd,_ -beeaus__.e tﬁe

'charging'i's done with tlie !iattery at a tmnsiderdbly elevated tEmperaque, the

- 1ife of the battery cell is: mgmfxeantly shortened, makmg 1t necessary to_ o
. 'purchase a new battery after a short period of time.. |

' If the ahove-noted method were to be applied as the method of
charging ‘an electrical vehicle battery, it would be necessary to frequently -
replace the large, high-cost battery used in the electrical vehicle, making the

Systen an expensive one, even if the battery were to be supplied through a

‘leasing systen. o T

- In previously developed electrical. vehicles, there qu' a motor
and a battery part, this consisting of a large number of batteries _ii's.ed- to
drive the motor, these being installed as one in the engine part of the veﬁicle,
making it impossible to remove the batteries simply. | | |

If there is a desire to perform high-speed charging at a rate of
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4C or 6C, for example, the smtchmg regulator power source becomes expenswe, _

thereby makmg the - electrreal vehicle expenswe.

If 4C or 6C chargmg is to be done at home, because the normal'

home dlStI‘ththl‘l panel only. prov:des a capacxty of 30 A or 40 A, 1t becomes :

' neeessary to prowde a transformer apparatus at the home, '

Such hlgh—speed charging means, therefore, requlres an external

o ehargmg statmn

In the Japanese Unexammed Patent Publication (KOKAI) No 10—

307962 10-307964, and 10—307952 there are dxsclosures of an automatrc rental S
~ system for lncycles prowded mth an auxrlrary drwmg mechemsm drxvmg by a

motor havmg a battery as a driving power supply, wherem the hattery can be

replaceable, and further mherem the battery is loaned at the tlme a blcycle is.

' loaned.

. In this rental system all that is done 1s that the loamng and
returning of the blcycle are lmked together thh the loamng and rettirnmg of-

the battery, so that the bzeyele and the battery are treated as- one xtem there -
__ 'being o free dlstrlhutlon of the battery 1tse1f.

- Accordingly, it is an obJect of the present mventlon to lmprove
on the drawbacks as deseribed above in the prior art, by provxdmg an |
eleetrxcal energy supply system that is- eapable of supplymg energy to an'
electrical vehicle with the same eonvemence as would be poss:ble in supplymg' _

energy to a gasoline vehicle.

. SUMMARY OF THE INVENTION

In order to. ach1eve the above—noted obJect the present
invention adopts the following basic technical constxt_.u_tlon. |

Speeiflcally. a first aspect of the'pre_eent invention' is an
energy supply system for an electrical vehicle that has an electrical vehicle
which runs by means of drive from an eleetrical ‘motor -driven by a hat_tery, a

cassette-type battery that can be freely installed into and removed from the



#

Iy

"5

f eleetrlcal vehlele, and a battery storage 1ocat10n for the eassette-type

'batterles prOV1ded in proximxty to the path of travel of the electrxcal vehlele,

wherein when a need arises to replace the cassette-type battery of the
electrical vehicle, an owner or user’ of the electrreal vehlele returns the
battery to the battery storage loeatron and replaces it with'a- dlfferent '
cassette—type battery from ‘the battery storage locatxon that has been eharged '

or easily obtalns from a type of automatie vending machrne Iocated at a-

eonvenxent nearby loeat:on, and whxch operateS-as a braneh of the battery

storage loeatlon, a charged electrlcal vehche cassette—type battery, 1n return

for payment and 1nstalls thxs eassette~type battery into the electr1cal vehxcle.

The second aspect of the present 1nvention is an energy supply'

_System for an electr1e vehiele that has an electrxeal vehxcle which carrles in a

prescrxbed locatlon 2 freely removable cassette—type battery of a prescrlbed

shape, an energy supply statlon wh1ch has at all times a pluralxty of the

: cassette-type batteries of a.prescrlbed‘shape, and which performs.charglng

processing of units of these batteries which include the number of batteries

required by one ‘such electrical Vehiele,'end serves the funetion ofzstering the

:batterxes in a fully charged cond1txon In this system, when' an electrlcalj
:vehlcle enters the energy supply statlon, part or all of the batterxes are
removed' therefrom, these being replaced by an equal-number of fully charged

batteries that had been stored'at-the-energy supply station;_the.siqgie or -

multiple batteries that had been removed from the electrical vehicle heing
charged; the electrical vehicle heading toward a mext energy supply etetio@.and
the energy'supply station awaiting the arrival of a next electricallvehiclei'
-'The'electriceljvehicle,reieted-to the present invention is a
general electrical vehicle driven by an electrical motor having a battery as a
drive power source, and of course inciudes & general type of automobile, trqck,
bus, in addition to an electrical bicycle, an electrical motorecycle, a ferklift,

and other types of work-related vehicles used at an airport or factory,
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exhibition halls,. and work~§ehicies”used'tdlperrofm woik uhder'dangerbus.
enVLronmental condltlons. It also includes golf carts, wheelchalrs used by the
dlsabled toy vehlcles, varxous amusement park rxdes, and electrxcal track—
barne. verucles. L _ | '.
' In the eleetrxcal velucle energy supply system aocordmg to the -

present mventmn, the batterles that are flxed mto the electmcnl vehlcle in

‘the past are changed to replaceable eassette—type battemes that ean be easuy
mstalled and removed 5o that when the eleetncal vehlcle stops by at the '
" energy supply statxon, tms eassette can be replaced by a cassette of the. same'
‘type that is made ready and is fully charged, _'chepeby eomplet;ng the procees of

supplying energy to the electrical vehicle, af—ter'_ which the cassette-type
battery or batteries that had'heen removed from'the vehiel_e are charged at the '.
energy supply station, which then 'ﬁwa_'its the alfri\}e'l,_-_of the next tfehiele for
charging. , o _ : .

Thus, in'the present invention, . the battery part of the

'electmeal vehxele, which m the past was part of. the veh1e1e, is replaced by a

number of cassette-type battemes of a umform spec:.ﬁcatzon type, a these

cassette-type batteries bemg d1str1buted to a_ large number-of ~e1ect.:r;c_a1

-vehieles and a large number of -energy supply stations, hatte;?y starage

locations, and automatic vending machines, by leasing or rental, or by

individual sales, the payment for this bemg aehleved by the owner or user of |

the vehicle paying for the energy by paying for the amount of electr;c:.ty
charged into the cassette-type battery.

Additionally, . in the present invention, in each of the cassette-
type batteries, in addition to battery information, historical mt‘ox-matmn abodt
the charging condition is recorded and held, and minimal-_ly before and after
charging the charging recorded of eeeh_ battery is monitored, thereby enabling a
judgmeni: te be made with regard to the battery characteristics. -.'lfhus,_. if a

judgment is made that the battery has deteriorated, the battery in question can
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" be removed from the electrwal vehxcle ener-gy supply system ehargmg and supply

system.

Essentxal!y, An- eontrast mth the above-noted prmr art, the
prosent iavention accommodates veh1cles, Wthh have: a radlus of acthty that

is far beyond that of a blcycle and Whereas the owner of the velucle lS an

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

‘standard cassette-type battenes can be easxly purchased for use at anw txme m _
'exehange for payment at ] prescnbed spot havmg the functmn, for example, of a
g_asohne station, thereby enabl;ng- the_ easy pu_rcha_se_of.-electrx_ca-l enelfgy.

Batteries that have become depleted,. in consideration of erivironmental problems,

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

I must be noted that under fﬁis new invention, the _‘rema'rk'ai.;ll'é '
characteristic nature of this invention is that the .owne'rshi'piof fully th_arg’ed
battery cassettes shall nat belong to the owner of Electfical -Vehicle.NOT; ir.i_the'
format of “Rantal“ or "Lease system | | .

- Ina def mtlon of tental or tease system the exact shape and exaci
conte_nts of such casseﬂes shall be tented or leased and retumed to th_e jqwner
of bﬁ!fB'Y cassettes holder at the 'enérgjk station on ;'és is” basis when such

cassettes were downluaded or newly loaded.
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In view of such Sttuatton. this lnvenhon should {totaily be dlffarent from'
& normal "Lease or “Rental" system. Tha ownershlp of suich mterchangeable ;
cassettes should belong tc an operatmg company, prowded that the EV
' owner(s) shall be bxlled by the operating company for tha fee of usmg energy
just like gasolins. The best example of whlch is the transoceamc contamer to
carry the goods and delwer to the desxgnator(s) The shipper of certain goods

does not own the contaxner

BRIEF DESCRIPTION OF THE DRAWINGS
. Fig. 1 lS drawmg illustratmg the conflguratxon of an example
of an electmeal veh1cle energy supply system. aecordmg to the present mventmn. o
Fig. 2 is a dramng shomng an example of the oonflguratlon of a |
cassette-type battery that is mstalled in an clectrical vehxcle that is used
in an electrical vehicle encrgy supply system accordmg to the- present mventxon

Fig. 3. is a drawing. showmg an example of the posxtlon of a. cassette—type battery

_in an electrical vehicle.

Fig. 4 is a drawmg showmg an examplc of cassette—type

batteries that are. stacked for use in the present 1nvcntmn.

- Fig. 5isa block diagram illustrating an example of the cbnt_r'bl- .
path in an electrical vehicie_ener'gy _sup;i—_l,y- sys_tem according to _th_e'-:b,r_‘eséﬁt '
invention. | | | ) - '

Fig. 6 is a block diagram showing an example ot"_'_.t.he_. Storé.ge
means provided in é cassette—fype'.'battery used in thé present itivehfioh' and 't_he-
beripheral circuitry. | '. | |

Fig. 7 is a drawing showing an example of the Shelf

configuration that forms the storage space in an example of the storage function
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’used in the. present 1mfention._

F1g 8 (A) and Flg‘ 8 (B) are drawmgs 1llustratmg an example
of specific use of the storage function of the present mventxon.

" Fig. 9 1s a drawmg 111ustratmg an example of the confxguratlon )

S of an e!ectrical vehicle energy supply systel that xs used in a,n electr:.cal

vehzcle energy supply system aecordmg to the present mvennon

Pig. 10 is a drawing that. 111ustrates another example of an

electrical vehlcle energy supply system aeeordmg to the present mventmn. :

F1g. 11 1s a drawing showmg an example of - the confxguratan of .

a ‘battery storage locatmn in the exsmple of an electr:cal vehlcle energy SuPp]y .

system aoeordmg to the present mventmn shovm m Fxg 10.
Fig. 12 is a drawmg showing an automatic vendmg apparatus for'

electrical vehicle cassette—-type battenes used in the present mventwn.

'.DESCRIPI‘IO\I OF THE PREFERRED EdBODIMENTS

Preferred embodments of an energy supply system £or en

electrical vehicle aecordmg to the present mventxon are deserlhed in detaxl

- below, mth references bemg made to the relevant accompanymg drawmgs.
Speexneally, Fig. 1°(A) and Fig. 1 (B) are drawxngs Wthh- _

genex?a'lly illustrate an example of an electrical velucle energy supply system -

aeeordmg to the present mvent:on These drawmgs show an eleetrmal ve!ucle__? '

energy supply system 100, Whlch has an electrical vehxcle 1 that xnto wiuch 1s

removably installed, at _a.p:.escmbe_d position, a prescribéd number of-.cassette-
type batteries 2, and an energy supply -'station 3, whieh.mainta'ins.fa blurality
of ‘the cassette-type batteries 2 at all tines, and which exeoutes an .eperétion
of separately 'cha'rging tt_ie number of batteries 2 required for one electrical
vehicle 1 as a unit 5 and has a function of storing fully -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 electrical

vehicle 1 are removed, and are replaced with the same number of batteries 2'
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'that are stored at the energy supply statlon 3 that have been fully charged the -

'one ‘or several battenes 2 that Were removed from the energy supply statxon 3

being charged at-the energ_y- supply statmn -3 the eleetmcal veh:cle. 1 heading
for the next energy-supbly station'8', and the energy supply statmn 3 wamng

~ for the arnval of another electncal vehxcle.

The above—noted battery 2 that is mstalled in the electrlcai
vehicle: 1 of the present mventmn, as shown m Fxg 2. (A) through Fig. 2 (D),.
is preferably of flat constructmn, formed by a plurahty of battery eells 6

_that are arranged xn a planar manner, so that the outer shape of ‘the hattery 2

1s 1tse1f flat.

In the battery 2 that is used in the present invention, as shoun

An Fig. 2 (4}, a pluralxty of battery cells 6 are mutually connected by

appropnate eleetncal wiring, thereby formmg a sxngle cassette-type battery
pack. |
Additionally, in the present invention the cassette-type battery

is provided with an outer frame 7 of an appropriate material that covérs the

_bettery cells 6, this outer -fi'ame-'_? -not only greatly improving.the_ ease of the
‘battery, but also enabling the remdvable installatien of the battery'i'n a flat

‘shape 1n Tocations such as under the ﬂoorboards of ‘the electrwal velucle or -

under the trunk eompartment these being- locatxons at wluch a change in the

-design is relatlvely dxffxcult

Thus, m the preSent invention, because the we1ght ‘of each_
battery cassette 2 is approxmately 20 kg the mstallatmn loeatmn thereof.
greatly affects the balance of the eleetr__ieal vehicle. .qu ttus reason, as _s_hown
in Fig. 3, it 15 thought to be best to install them at the bottom of the center
part of the vehicle. Because the heavy motor inverter and other heavy
components are disposed at the front part ef the electrical vehicle, 'it'-is best

to lccate the batteries at the center and rear parts, so as to achieve a good

balance.
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Flg. 3 (4) through F1g.- (C) are draWIngs that show the_

conf1gurat10n of an example of -2 electrxcal vehlele 1 1nto whlch are removably_

installed ‘the cassette-type battery 2 of the present invention.

In the present 1nventien, the electrxeal vehicle. can have a
plura11ty of cassette-type battery groups 2 in one flat level, and 1t is

preferable that, as shown in Fig: 4, the batterxes 2 be eithér in one 1eve1-qr

stacked to install them in the electrlcal vehicle, )

Fig. 3 (D) is a draW1ng that shows: how, rather than 1nsta111ng |

' the cassette-type batteries 2 of.the.present 1nvent;on hor;zontally, they,ean

‘be installed at a prescribed angie,with.respeet to'the_heri?ohtel;*;hefeby :

echieving a three-dimensionel ﬁackaging, with a plurality of cassette-type
batteries 2 used in a parallel a11gned arrangement. . |

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

'batteries 2, 2%, ‘and 2" are used in an attitude that 1s.near1y perpendxcular

with respect to the horizontal attitude.

The installation position of the batteries 2_in_a'sjﬁgle“

electrical vehicle 1 of the present invention is preferably priorly established.

" Additionally, in.the present invention,-while the'ndmber of
eassette—type batterles 2 1nstalled in an electr:cal vehicle 1 of the present

invention is not partlcularly 11m1ted, it is preferable to have this’ number"

-limited to a specific number.

Therefore, for example, it is desirahle to establiéh tﬁ:ee types |

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

‘number of cassette-type batteries 2 to be installed intp-each‘type of

electrical vehicle 1.

Each of the cassette-type batteries 2 used in the,hresent
invention has a'storage'means 8 for storing information with regard}te the
charging conditien, number of charges, remaining capacity, and internal

resistance of the battery cells 6 contained therein, and information’ such as
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mformatxon mth regard to the: hfe of the. ee11 6. and the owner. or user, and a

dxsplay means 9 for selectxvely displaymg mformatxon that is stored m the; - _'

. storage mean_s

In Fzg. 2 (D), the reference numeral 11 denotes a conneetor
whlch makes conneetzon of the cassette-type battery 2 to an approprxate
connectlon end of the electncal veh1c1e i

. That 1s, 1t is desuable that in a battery management system

according to the present invention, for example, a storage means that 1s at

least one type selected from a group ‘that consmts of a semmonductor storage .
: mechanlsm, an optical storage. lechamsm, a magnetm storage mechamsm, and a

‘storage means making use of an atom or molecule be_mg mounted and, as shown-m

Fig. 5, this is connected in a contact or non-contact manner With a managoment

. computer 51. It is also desirable tﬁat the shape of the'cassette-type battery 2

‘be made 20 as to facllztate the provision of a dxsplay apparatus 9 Whl.ch

dlsplays the battery condxtzon. N _
In the example that is shown in Fig. 5, for. example, in the case

in which a driver of a vehicle that__ has_ stopped mto___t_he energy supply"statton ) '

3 for 'replacemen_t of the .batteri'es 2 of the electrical vehicle 1 is a member of

‘a membership systeu that is operated by pre-established -rules, a prescribed- "

membership card. is received from the member drxver, thxs bemg mserted znto a

‘prescribed ¢ard reading apparatus 54, and a. prescrxbed operatmg termmal means

53 displaying prescnbed data from the: card reader apparatus 54 on a prescrlbed'
display 56. | _

The contents of the display include such items as the meulbership.
number, the member's nam'e, battery type, and the ba'ttery- manuifacture;__'and_ o
history items such as the date of the previous battery replacement, dnd number -
of previous battery replacements. : |

Then, the main computer 51, using for example telephone lines,

accesses a computer of the battery 2 leasing company or management company to
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verify the information that is displayed, st which point the operating terminal -

means 53 is operated to send a charging start comnand to the chargmg_'

' ‘management computer 52, via the main- computer 51 50 as to automatmally

| perform the operation of replacing all. or a desued number of the batterles

installed in the eleetrxeal vehxcle 1. :
At the energy supply statlon 3 8 monthly xnvome 1s 1ssued to

members, based on the amount of ehargmg t1me at the tuue of replacement of the

.battery 2 for the electncal vemele 1, and from the amount of time from the L

prevmus battery replaoenent to the current battery replaoement.

- Qther energy supply statzons 3 and 3" are also eonnected to the
above-noted leasmg company or management company via' an approprrate 1ine.

As shown m Fxg._ 6, a bas:c -element. in 1mp1ement1ng an

eleetrieal vehicle energy supply -s_ystem accord_mg' to the present invention is
the provision of _a storage means 8 m 'ea'ch_of the cassette-type batteries 2, ;',y
which the charging history for each eassetteetype b._a_tterj 2 can be .verified at
a glance. | | |

Specxfwal ly, as shown in Fig: 6, the battery 2 has storage and
display: c1rcu1ts that’ are xmplemented in the form of a non~volat11e memory
e1reuxt 8 which l.s a memory sueh as an EEPROM, a CPU 16, a commumcatron
control means 62, and an LCDY.

thle there xs no partxcular restmctaon on the data that 1s'

.wr1tten 1nto the non-volatile. memory 8, data that ean be enmsmned includes

(1)‘ the number of times and dates that the battery 2 has been charged (2) the

manufacturer and model of the battery 2, (3) the user number -at the time of

_chargmg, and (4) mformatmn related to battery cell replaoement.

A weans of wmtmg- the dhove-noted information into the non-
volatile memory cireuit 8 is, for example, that of writing the'int_‘ormation- into
the storage means 8 of the cassette-type battery 2 in response to a charging

start signal from the above-noted main computer 51.
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In the present inventxon, the dxsplay means 9 of the battery 2
can display elther the battery voltage or temperature value. . '
The management computer 1.0f the present mventmn captures data '_
at the pomt In time that the battery is eharged, and performs management '

accordmg to the customer number, reg:s-tratmn number. and cassette number The'

| processing that is performed isto record such 1tems from the data. as the date'

of manufacture, ‘the number of chargmgs, the date of charg‘mg, the mnufacturer, o

- the battery type, and hlStOl‘lcal data such as the maintenance record - S0 as to

'make a Judgment with regard to replacement based on the llfe of the battery or

Judgment with regard to bad battemes. - ) _ N
In the present mventmn, it 1s possxble to. perform a. good/bad o

Jjudgment of a battery ‘cell 6 within a. battery 2 by measurmg the 1nternal

resistance of the battery cell 6.

A procedure for wrltmg and readmg pl‘%cl‘lhed mformation mto '
and from the storage means 8 of- the battery 2 lS, t‘or example, to dzrectly or in

a non—contact manner perform wrlting of the above—noted data to. the control

apparatus of ‘the cassette-type battery sxmultaneously mtb the oecurrence of a

| charging start sxgnal from the mam computer and to read data therefrom usmg a- g

non—eontact methqd | _

To do this, the internal resis_tance- of each’ battery ceil' 6 in
the cassette-type 'battery 2:is. measured u'sine an 'intemal res‘istanee mete'r. | this_
being compared w1th a pre-establ 1shed ideal mternal res1stance and, zf the.
resistance reaches, for example, 80% or greater, the battery is replaced

Replacement is done with a cassette—type battery manutactured to
the same- specifications; and is preferably done with a battery from the same
manufacturer, of the same model, and havmg the same character_xstxcs_.
Information with regard to a replaced battery is written into the IC card as a
historical record. The data with regard to the internal resistances of each .

battery is used to make a judgment with regard to battery replacement. | B
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Therefore, the cockplt panel at the dnver' 5 seat of the,

B .electrwal vehlele 1 preferably has a means to dtsplay the capacity of the

" battery 9 ot‘ the electrxcal ‘vehicle 1, and also this should dxsplay the

deterxoratwn condition of the battery based on the mternal resxstance thereof
By doing thxs, it is possxhle to asily determme the txmmg of the-replaeement_

- of the battery 2 mstalled in the electmeal vehicle'1, and it is pos51b1e also

for an employee of the energy supply statmn 3 to gam a grasp of - thls.,.
condltlon‘ . . . | . .. B

An pret‘erable example of & method of measurmg the mternal |
'resxstance of the battery 2 is that of performing the measurement wlule applymg :
a high-frequency voltage thereto - |

Addztlonally, it xs deswable that each of the mssette-type_
batteries 2 be ‘provided thh -a selection. swltchmg means for the purpose of
'selec‘txvely dxsplaymg prescrlbed mforma.tzon of the var:ous mformatmn that
'1s stored within- the storage megns of. the battery 2.

A dxsplay means ‘9 that is usahle in the present mvention is,
- for example, an l1quid—crystal display, and xt is possxble to dxsplay on thls
dlsplay means. 9 elther the batrery voltage or the battery temperatare. |

o In the present mventmn, 1t is preferable that the storage

means 8 be an Ic card and 1t is desirable that this storage means 8 be a non-_
contact type IC card. o | | |

By adoptmg a. membershlp type eard system as descmbed above
_w1th regard to the present mventxon, and adoptmg a means of stormg-
‘prescribed information within the battery 2, when an atte_mpt is made to charge
a stolen vehicle, it is possible to determine the identity of the battery user
or card owner or user, thereby contributing to the prevention of crime.

That is, in the eas_e, for example, in_ehich a membership card is
lost, ‘the previous membership number can be canceled and 8 neW number issued,

.thereby guaranteeing the identity of the membership card owner at all times.



B A T s

T e T e e o

1)

16.

In this system, the cassette-type battery 2 that zs used has ,
"within it a plura11ty of battery cells 6, and because 1t can be env1s1oned that

-there would be an attempt 1n tbe battery 2 d1str1but1on process to replace a

battery cell of the battery 2 manufacturer that has the prescr1bed performauce :

‘with- an 1nfer1or, lower—cost cell and sell the battery 2 at an elevated prxee,

to avo1d such problems beforehand 1t is. de51rable ‘that, for example, a seal or:
key or the like that only off:clally recognlzed euergy supply statxons 3 can

have be used to open the cover of the cassette type battery 2 to enablery

_ replacement .of a cell thereof

- This should be conflgured xn such a manner that, 1f a thxrd

party improperly or W1thout perm1551on opens the cover of the battery 2 and

replaces the battery cell 6-therew1th1n, 1t is possible tp determzne that_thls

1mproper openlng and replacement has occurred
Naturally, thxs system can also be 1mplemented by us1ng a user
personal 1dent1flcat10n number regxstered w1thxn a computer. _ _
In a case in which a battery cell 6 has been removed frou within
the cassettertype battery 2, by adoptxng the conf1gurat10n -as shown 1n F&g. 6,

_1n which a voltage that is applxed to the cassette—type battery management'

apparatus is eut off, it is_possxble to store rnformatlon thh regard_to :
whether .or not the battery cel‘l. 6 has been improperly replaced. ,

In the above—noted case, it is poss:ble to 1nva11date ‘the
membership card, making it unusable, or for the energy supply stat1on 3 to
reserve the right to demand damages 1mparted to the leased ltemL

In the case .in which the cassette-type battery 2 is used as an
individually owned item, it is poss;ble to perform charglng thereof at-home,
but if the charging System is not proper, because there is a good chaueerof
overcharging, deep discharging, and heating occurring, it is'posslble to
envision that the battery 2 will become deteriorated. Because the chargiug of

such a deteriorated battery 2 at a energy supply station 3 will, depending7upon
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. the degree of deterioration,' require a longer ---ti'me, there' is a chanee that ‘the -
‘charged amount, that is, the. amount mvoxced form the energy supply statxon 3

_ mll be hzgher than in the case of the IeaSmg system.

.In an energy supply statxon 3 accordmg to-the present

T .inventzon,a functlon 4 1s provxded which stores a .group of - batterles that are -

of a number that is sufﬁcxent for a smgle eleetncal vehicle 1, an. example of

this battery group storage funct:on 4 being a box—shaped-storage spaoe 12, whxch- -
e .1s capable ot‘ stormg these cassette—type batterzes, and wluch also mcludes a'

'. charging c1rcu1t that can execute chargmg of the battemes when they are stored-"'

in the storage space. Hore speclfically, .as. shown in Flg 8 (4), thlS storage
space 12 is a three-dmensmnal drawer, or arranged as a shelf,
Another example of & battery storage t‘unctxon 4 in the present

invention, as shown m'.Fxg. 8 (B.), -1s- that in which a plurality of stora_ge

: spaees are provuled on a mov;mg' oonveyer 200.

In the box or shelf 12 that serves as the storage space in the
present mventmn, a. functmn 13 is prov1ded that either sunultaneously charges
the group of batteries 2 therem.thl_n or per.forms processing s_o as to ma;ntam -
the charge of batteries 2 for which the charging proeess'had_.:been eompi_eted--

‘That s, ‘in an electrical vehicle energy -supply system 'aceording'
to the present invention, - at each of the energy supply stations 3, 3', and 3"
is provided a battery storage sections 4 havmg & plurahty of storage spaees 4, -
the storage spaees 12 that form the battery storage section 4 bemg disposed

: accordmg to a prescribed arrangement

Additionally, in the present invention it is desxrable that the

sme of one storage space 12 be sueh that it enables the storage of the number

of batteries 2 required by a single electrical vehicle 1, although this is not

~ an absolute requirement and, for example as shown in Fig. 8 (4), it is possible

to have a configuration in which each one of the A, B, and C colums of shelves

holds the number of battery 2 required by a single electrical vehicle 1.
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‘4s noted -above, in the bresént inirenfion because the charging
lustory of the mdnndual eassette—-type batterles that are eharged is stored in
a prescnbed storage means 8, and the: eonﬂguratmn is such that the stored
mformatmn can be read out to a- dlsplay means 9, 1t 1s also possmle tu have a
: confxguratzon in whleh the prescrxbed mformatxon can be stored £rom the above-_
noted charging operatmn rieans 13 m each of ‘the shelves 12, which serve as the
storage spaces m the storage sectlon 4, into the storage means. .

Eaeh of the indlvmual shelves 12 that serve as the storage -
.spaees that form the storage means 4 m the present mventmn is provxded with
a display means 14 that is capable of dlsplaymg mformatlon sueh as the
eondltmn of the shelf 12, the_ch_argmg condition, the charging st;atus, and_ the
remammg eharge eapaexty |

Each of the storage spaces 12 m the battery storage sectxon ‘of
the pr'eseht invention is eonhgure_d 'so.as _to-he_select_;vel_y plaeed l_h_any -of )
three condi tion, these conditions being a first cond'it_ibn, in which the- space
does not hold a battery 2, a second condition, in -'s#hich- the Space ht_llds a
battery 2 and the battery is being charged, and a third condition,” in which the
space holds a _battery__ ahd-eharging processing is per_fermed' to maihhai-n-'fhe
charge thereof. o | - | o

That is, as shown in'Fig,"S"'(A),' the shelves C are in -the'fempt&-
~shelf ‘condition and,. m the case in which a prescribed electrical vehicle lpull _
into an energy subply.st_at;ieh 3 for the'purpose ot re_%ivi'hg a supply.of"-energy-.
according to the present invention, these shel'ves C would receive the cassette-
type batteries that are removed 'fro'm the electrical vehicle 1, and these she'l_w'/es.
would thus be in the above-noted first condition. o

In Pig- (A),- the shelves A were in the same first _eohdi'ti_on as
the shelves C last time and, by the stopping into the'energy. supply sta,tibn ‘3
of an electrical vehicle 1, have received all or part of the removed ca_s_se_tte-

type batteries 2 therefrom, and hold these batteries for charging therewithin,
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" . this condltlon being. the abOVe-noted second condition.

| . Further .in Frg 8 (A), the shelves B were in the same second ”
"’condztxon as shelf A last txme, ‘the cassette—type batterxes thereln hav1ng
f already heen charged, after whlch a tr1ckle charge is bexng 1mparted to these '
batteries 2 to- prevent dxscharg1ng of the batterles 2 th1s belng the above-
' noted third condi tion. . _ _

| By an electr1cal vehxcle 1 stopping into the energy supply :
station 3, after ‘the cassette—type batter1es 2 have been removed from ‘the
, electr1ca1 vehlcle 1, the shelf holdtng the batterres 2 charges the batter:es-
| and is in the: second cond1tion

' Therefore, in the condition that is shown in Fig. 8, in the case
in wh;ch an electrlcal veh1c1e 1 stops 1nto an: energy supply station 3 for the
purpose of recelving a charge, fxrst an appropr:ate transport means, such as al
transport robot means is used to remove the cassette—type batteries 2, after
which the removed cassette-type batteries 2 are inserted into the shelves C of
the: storage space 12, the shelves C being caused to change to the second
condition. They start a charging operatron Wlth raespect to the cassette—type .
- batter1es 2, and an appropr1ate transport means, such as a transport rohot
means 1s used to remove the cassette—type batterles 2 that were stored in the
shelves'B and-maintained at a charged condition, and install.them*into'the
electrical vehicle 1 in a prescribed lccatlon- | R

| ~ The electrical vehicle energy supply systen 100 accordlng to the
present invention repeats the above-described operations, and can_treely move
the cassette-type batteries 2 within the electrical vehicle energy supply
system, so that without the need for the owmer or user'of'an-electricai'vehicle
1 needing to be aware of specific cassette~type batteries,' it is possible to
purchase the energy that is stored.in a cassette-type battery for use as the
saurce of drive for the electrical vehicle 1, this being in essence the

operating mode of the subject system.
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The overall conﬁguratxon of the storage medns 4 m the present
mventxon and an example of the conf1guratxon of the varxous parts shelves or
box parts 12 are shown in Fig. 7 -
| Each of the shelf groups A throvgh.C-in the storage means 4 of

the present mventxon can be dxsposed m a fixed manner, and can also, to

 improve the efficiency -of the work of removing the cassette-type battenes 2

from the electrical vehicle 1, be emﬁgured S0 as to be movable.
It is desmable that an effxclent transport means or robot means
“be used. _ __
| Fig. 9 is a'cross:—seeti'onel view that 's'hows- an :exa'otple.of the -
configuration of an energy supply statmn 3 that is used in the electrical
vehicle energy ° ‘supply system 100 accordmg to the present mventmn, in which
the storage means 4 is dlsposed underground a cassette—type battery 2 of an |
electrical vehicle 1 that is loeated _on_.the ground _tevel, bemg remove.d by a
transport means 16 -that uses a-hyd_l"a.u_l ic lift, and an elrea_djr—_enarged eassette—
type battery 2 being pulled out from an appropriate shelf part 12'of th'e.' sto:'age :
means 4 and 1nsta11ed in a prescrlbed locat:on in the electncal vehmle 1. |
It is desxrable that each of the storage spaces 12 be provxded' :
with & writing means and a reading means for reac_hng and wrxtmg mt_h re__spect_-
to the storage means. 8 provided in ‘the batteries 2, the Writi'ng ~and- reading -
means with respect to the storage means 8 of each battery provxded 1n the".
storage space 12 are eonneeted viaa prescr:tbed path to-a central proeessor.

It is deslrable that the means for ,_executmg__ a c_herging-_
operation with respect to a group of batteries 2 that is stored within a--s_'t_orage
‘space 12 within the batte,r_y storage section 4 include a hi'gh—.‘speed charging
means. . |

That is, it is desirable that a high-speed charging means 13 in
the present invention per'form charginé' of the batteries 2 at 1C to 6C t‘_o:-_a

period from 10 minutes to 1 hour.
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Alternately, 1t is also desirable that a hxgh—speed chargmg .

means 13 in the present mventxon perform ehargmg of. the batterxes at 0 250 to :
0.5C for a perwd £rom 2t0d hoirs. )

As noted above, the tmrd conditlon in the storage space 14 m
_ the present mventmn is-one -in uhxch a trlckle chargmg operatlon is performed

" It is desirable that the plurahty of storage spaces 14 in ‘the.
present. inventmn be. minimal ly- subd:v;ded mto the above-noted prescmbed.umts.
| The storage space 12 in the present mventmn can be moved by the
o above—noted units. _ . _ '
| " As described above, in‘the present mventmn a transport means
16 is provxded for movmg the batterxes 2 between the battery storage sectmn 4,
which has the storage spaces 12 and the electmcal vehxcle 1.

Furthermore, in. the present mventlon the transport means 16 is
eonflgured so as to remove the batterles from the prescrxbed locatlon m the
electrical vehicle 1, and store. the batteries into a. storage space that is in
the first cond1txon in. the battery storage section of the energy supply statxon,
after which it removes batteries from,a storage space in the third cond;txon m_ _
the energy supply station and installs them in the'pres_eribed location 1n ‘the..
electrical vehicle. : .
| It is desirable that, when perforning the replacement of the
battertes 2 m an electmcal vehmle 1, the prescrxbe control means that is
" provided in the energy supply statxon have a t‘unctmn of adJust1ng the relatlve
position between the electrxcal vehicle 1 and the battery storage seetion 4,
based on the stopped posxtxo_n of the electrical vehicle 1, and the posx_txon of a
storage space in the ba'ttery storage section 4 -t_ha.t-i_s in the first condition
or the position of a storage gpace in the battery storage seotion 4 that is in
the third condition.

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

each tlme & charging operat;on is performed with respect to each of the :
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'batterxes that are to be charged, chargmg mformatmn is caused to be stored, :
.-prescrlbed charaeterxstic of ‘the battery cells that form the battery 1s"
| :momtored before and after the chargmg, and 'if a Judgment is made that the'-
prescribed characterxstlc value is outsule a pre-estabhshed allowable range,_ -
alarm mformatlon that mdmates the dxsposal of the battery is eaused to be -
| d1splayed on the display means provided in the battery.. ' |

-In an energy supply system for an electrxcal vehxcle accordxng
to the present mvention, the amount of time for completlon of replacement of a

.‘battery of the electrxcal vehxcle 1s thhm 10 minutes and is desxrably thhm S

. 5 minutes. o _ | |

In a battery 'distribaticﬁ' system in an electrical -vehicle'energy' .
supply system according to the. present mventxon, as descrxbed above, the'
batteries 2 are installed in the electrxeal vehxcle 1 at the t1me of purchase
of the vehlele. It is however also possmle to enter into a contract wzth an
energ'y supply station 3 so as to be reglstered theremth. A thusly reg:.stered -
‘battery 2 is ‘managed by a computer 50 as to enable replacement of the battery at
any chargmg station should the battery become depleted. For thxs reason, B
replacement is possible even in a remote _locatmn,_ if there is a charging
station.- _ | 5 L

By using only the' energ'y within the battery 2, a&s. long asthe
-contract remains in effect; use of the hattery is guaranteed 1 the contact is
terminated, a reg1stered battery can be purchased back by a chargmg statxon -for
a price that is established in accordance with the number of charges received
up until that point and the period of time of use of the battery. _ |

Should the battery become damaged due to an accldent, 1t 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 s:mply as
eénergy.

‘More specifically, at-a charging station 3, a membership card is
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- mserted mto a card reader. The data from the card 1s read, and the regxstered

s cendxtlon is verified. 1¢ the verlfxcatxon is completed the type of- vetucle n
and type of battery 1s verxfled and the vehxcle 1s drlven to an automatxc |
removal 'and mstallmg ‘apparatus, at which the batteries are renoved from the
electncal vehxcle and inserted. into a chargmg apparatus, these batterxes heing
| .replaced by mstallmg into the vehxcle pre—charged battenes. By means of the -
'IC card of the batteries that are 1nserted into the charging appat'atus, a check'
- is made of the dmchazge condxtmn and hxstony, and then the battemes are quzckly
-charged. When the _cha_rg:_.ng is comp_leted, the charging is changed to. a--_tr_:x_ck_le :
cliarge, and data such as the times of completion of charging and charging time-
period .'are'_sent to the charging mnagemen't'computer to the main ccmputer. .
Of the cassette-type batteries in the present 1nvent10n, one
'cassette is 'used to power such items as electromc equipment, 111ummatmn, Cb
players, . radio cassette players, and .safety equlpment. The charg_mg of this
cassette is performed by the regencrative braking of a motor genei'atof during
_' braking when dmvmg down a hill, thxs bemg used in combination mth a _solar
'battery. S | h |
. Specific examples of a methodl of evaluating the e.mount '_to ‘be
charged for a cherging in -sn'electrical vehicle'ene'rgy supply system' 100~
. according to the present invention will dlffer, dependmg upon whether the" user
" first purchases 4 hew vehicle from a manufacturer with new. cassettes 1n it and
regxsters it, or purchases a vehicle w1th no battery cassettes.
| Because of the finite lifetime of a battery, in the case of

purchasmg an electrical vehicle with new battery cassettes, the charges are

- 'establxshed in terms of the charging time and maintenance fees.

If the contract is terminated midway, either the rental Gompany
or the battery supply company buys--hack the battery at the value of the 'bgttery
at that point. |

However, in the case of purchasing a niew electrical vehicle
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1thout battery cassettes, a used eassette—type battery mll be mstalled from-a
- battery supply eompany ' T ' '
| In this case, a rental fee mll be paxd monthly. However, the
rental charge mll be adjusted. hy addmg a charge for the number of ehaoges and
a maintenance fee. |

In the case in wtuch the batterles are . managed as 1ndiv1dua11y
| “owned items,- the amount of -energy charged,- that 1s, the fee for each chargmg‘l

can be established so as to be dxtferent dependmg upon the age ot ‘the

- regxstratxon date.

In an energy supply statmn 3 chargmg of cassettes removed
" from a electrical vehicle 1 is per_t‘_ormed, the m_ethod of chargxng used _bel_ng
that of supplying to each storage Sp_ace_ 12 a required ci:arging_.eutfent from'a
high~voitage distribution panel and a quick-charging -eontool. panel, .via a
o preserihed control circuit 13 so that the cassette-type batteries 2 are fully
charged within a period of 30 to 60 minutes. - N |
‘While there is no partxcelar Ixmltatlon on the above—noted

operation of high-speed chargmg, it is desnable that the time - to obtam a
full charge be made 30 minutes to 60 minutes, by usmg a quxek—_chargmg -method
- that is owned by the applicant and disclosed; for example, inédapenes'e'-patet'\ts'
2739133, 2794003, 2732204, and 2743155 and in Japahese patent appii-éation No. -
3-254667. | e
More specifically, the above method would be one ot disposing a

control chip which is a practical implementation of the above¥noted -petented
technoiogy into each of the shelves of each storage s__péce, ahd_ having- these
chips perform the prescribed charging control. o | |
| By adopting the above-noted charging method, the chargin‘étime
‘becomes short as indicated above, the result being that it is eifen possi_ble to
envision the owner of an electrical vehicle 1 returning after 60 minutes to

reclaim his or her own cassette-type hatteries, in which case only .an at-cost
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- Next, another example of a sxmpler energy supply system for an g
electrlcal vehxcle aecordmg to the present mventmn will be descrxbed in detaxl
with references being made to Flg 10:and Fig. 11 |

‘Fig. 10 is a drawmg zllustratmg the general conflguratlon of. o
' -_the second ekample of an energy supply system 100 for an electrxcal veh:cle o

accordmg to the present mventmn. Ttus drawmg shows an electrieal vehicle' |
energy supply system 100 which: has an eleetrxcal veluele 1 that runs under
drive from an electncal motor 350 that uses. a. battery 2 as the drlve source,
and. the cassette—type battery or batteﬂes 2 whxch is removably mstalled in the
electrlcal vehicles, and a battery storage locatmn 300 for storage of
cassette-type batteries 2 provxded in proxxmxty to the path of travel. of the'
‘electrical vehicle 1. I_n the_ event that a need arises to replace e eassette-
‘type battery 2 installed in the electrical vehicle 1, the oiner ot the user of
the electrical vehicle 1 returns the 'battety_:i to. the battéry_stei;ag_e ._leeation
300, obtains from the battery storage location 300 a 'dif'ferent eessette-'type |
'battery 2' that has been charged, and installs this into the electrleal vel'uele.
In the electncal veh1ele energy supply system 100 accordmg to -
the present invention, it is desn-able that the- owner or user of the electrxeal-- .
| _vehxcle 1 be ahle to purehase-electncal energy stored in a cassette—type
' battery 2 or 2' which is distributed by exchanging money via & battery storage
- location 300. | | R
Additionally, in the electrical vehicle energy supply syste'n' 100
_ according to the present invention, it is desirable that the battery sterage
location 300 have a housmg area 301 in which are housed cassette-type battemes -
2 which either have no stored charge or have a eharge that is below a |
prescribed level, and a bat_te:_-y storage part 302, in which cassette-type
batteries 2' which have been fully charged are stored. At ttxe battery stqt-age

location 300, the owner or user of the electrical vehicle 1 returns to a battery
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- return port 303 of the battery hoos-ing-area 301 'provideei".in the battery 'storase- -
-location- 300 a used cassette—type battery 2 or a battery 2 whzch bas fallen
below a prescrxbed voltage from the electrleal vehlcle 1, -and. takes up a
battery 2" that has been fully charged and stored in the battery storage part
302 from a battery removal port 304 provxded m -the battery storage part 302,
 maKing a ‘cash or card. payment of a eharge, it necessary, at the battery storage

location, after which the owner or user mstal 1s the cassette-type battery 2!

- into the electrical vehicle 1, -and begins drwmg the electrieal veluele and -

- when it beeomes ‘necessary, the user stops. by the Same . battery storage locatlon |
_ 300 or a different battery storage locatxon 300' and. replaees the cassette-type
battery 2. _ o _ _

The fully charged cassette-type batteries 2' stored at all times
in the battery storage part 302 can be unused 'ca_ssette—.'t'yoe batteries, and can
also be used batteries that have be reclaimed.ano recharged A oistibct_ioh can
| be made between these two cases, and it is also possible to mix the two .-typ.es

of batteries. B
In the battery storage Ioeatxon 300 of this example of ‘the
present mventlon, it is desirable, as shown in Fig. 11, that a ehargmg area'
305 be provided that has a function that charges the cassette-type battery 2.
That 1s, in this example of the present mventmn, the battery
storage location 300 can be configured so as to perform prescmbed chargmg, at
‘the battery charging area 305, of a used cassette—type battery 2 that has been
returned to the housing area 301 and to form a ful Iy charged cassette-type
battery 2. _ _ _ _
| In a specific example, a charging apparatus can be installed
directly into the housing area 801, sa that the housing area Serves'a1s0=as t_h’e
charging area 305. o
Another exsmple is as shown in Fig. 11, in which a-_battery

housing part 306 that accepts at least one cassette-type battery 3 is provided
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“within the battery housmg area 301 mth a cbargmg mecban;sm 307 that charges
~ the cassette-type battery 2. bemg provided in the battery housing part 306

| In the ahove—noted example, it is desxrable that the battery

housmg part 306 be movable Wlthm the battery storage locatmn 300 'S0 as

- enable  the battery housmg part 306 to move from the housmg area 301 to a

battery removal means 304 1n the battery storage part 302 wzthm the battery _.
storage location 300.
‘ More speexﬁcally, the bettery housmg part 306 is conflgured so_ _
.that a cassette—type battery 2 is charged in a movement regton 308. N
It is desxrable that the ehargmg meehanism 307 mclude a hxgh-'
speed chargmg means. - | . e
In the-above-noted example, it -is.possibl'e-- to'adopt a .
eonfxguratlon xn which a pluralxty of battery housmg parts 306 are provrded, |
these bemg connected to an appropnate conveybr or lmkmg movement means, the
movmg area 307 being caused to move in & c1rcu1at1ng marmer, so that mth an. |
approprlate timing, it moves from a pos1txon that is opposxte the battery
return port 303 of the housing area: 301 past a chargmg area 305 and v1a the
storage part 302 so as to return to the battery housing area 301., '
When a used’ cassette—type battery 2 is returned at the battery
return port 303. battery housing part 306 moves by a preserxbed amount. -w1th a
txming at which - the battery 2'is 1nserted into the battery housing port 306 so
that an empty battery housmg part 306 is posxtmned at the. battery return port
_ 803. |
| In response to the above, the battery housi'ng_ part 306 into
which a battery 2 was inserted moves to the battery charging area 305, at which
the used cassette-type battery 2 is charged- |
| The cassette-type battery 2 is fully charged while the battery
housing part 306 is moving in the battery charging area 305, _and'i_s stored at a
prescribed position in the storage part 302, the then emptied battery-hoosing
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part 306 being moved in response to the above-noted txmmg, s0 that 1t is
_'returned to the housifg area 301. | -

* Next, as another example of an electrlcal vehlele energy supply :
system aeeordmg to the present mventmn, there is a electrlcal vetucle energy- .
‘supply system havmg an . electrlcal veh1e1e that runs under- dr1ve from-a
cassette—type hattery of a prescr1bed shape removably mstalled at'a prescrxbed
positxon in the electrmal vehxcle, -and a cassette—type battery sales statmn, -_
B wluch stores at all times a plurahty of cassette—type batterxes that are
 efther unused or have been: reemrged this system being configured to ensble an
owner or a user of the. electrxcal velucle, 1f necessary, to replace a cassette- .
type hattery installed in the owner or user‘s electr:.cal vehicle thh a battery '
that is stored at the cassette-type battery sales statmn.. - |

In this example, it is- desu-able that the eassette-type battery
sales station be eont‘xgured as a battery storage loeatmn.

Because the eassette—type battery that 1s used in the present -
‘invention is much smaller than batteries of the past, 1t xs possxble, as shown
.in Rig. 1_2, to use an automat_lc vending machxne to. sell’ _b_atterl_e_s e.t_' a gharge-_
directly to an owner or a user of an electri;cal Vehiele,. and it is elternetely
posmble to use the batteries on a rental or lease basxs. ' | |

Therefore, the automatic eassette—type battery vendmg apparatus
‘400 shown in Fig. 12 is placed in a required location; such as a blcycle shop, .

car -dealer's shop, gasolme station, supermarket, or a p_arkmg lot_, orata

corner or along the road. When the ehar'ge of a battery ins.tal'led-:'in'-an
electrical vehicle becomes depleted, the owner or the user thereof returns the
battery to the battery return part 401 of the automa.tlc vending apparatus 400,
removes either a recharged -battery or an unused battery from a battery removal’
port 402, and installs this battery ianto the electrical vehi_cle. '-
When this is done, by providing in the automatic vending

apparatus 400 a trading part 404 with a part into which is inserted cash
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payment, a prepaid card, or a cash_card,“andta keyboard or the-iihezfot keying in.
an ID hamber, and a display 403 capable qf'qisﬁleying-the_péice of _the |
| felectricel-vehiele casSette—type battery, the ihpht~emount;'the eqentity
B purchased, and the amount of change and the"like, it'is pbsSible to cemplete a
.' paid transaetlon for an electr1cal vehlcle cassette-type battery _ .

More - specxfxeally, when-a eassette-type battery for an
electrical vehicle is to be_replaeeq,-the.owner“or user of the eleetr1ea1
vehicle, the automatic 'vending apparatus . 460 automaticlally read.s antl' ma'kes a.-
judgment as to whether itisa case of the charge being’ depleted and replacement
being made by a different eassette—type battery, or the case in. whxch the.'
cassette-type battery of the electrlcal.vehlcle has reached the end of 1ts-11fe,
and is to be replaced by a nehu fully charged cassette-type battery ‘that wxll be
purchased, and displays the sales price accordingly

It is possxble that the prlce structure fbr rental or le351ng 1n_
the above case will be different than the case of a. sale.

Additionally, it is preferable that the automatlc vendlng
apparatus 400 have a function’ 405 within it capable of chargxng an electrleal
véhicle cassette-type battery, and in this case 1t is desirable ‘that there be a'
high-speed charging system provided capehle,of eharglng-at a rate of 4C or 6C.

| Additiona'iiy, it is preferable that the above-noted 'hig'hrspeed'
_eherging system have a peeseribed display means 407 for readihg 6ht,_£rqm a
storage means various informetion with regard to the bettery installed in the’
electrical vehicle. | |

It is desirable that the automatic vending apparatus:400 be
provided with a charging maintenence meéns.406.ror heintaining'the eherged
condition of a cassette-type battery That has been charged. L

That is, in another form of the present.invention, the_above~
noted battery storage location or energy supply station is conflgured as a

cassette-type battery vending apparatus which sells at least fully charged
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cassette—type batterles. - o 5 . .
Addxt;onally, another form of the present mventxon, is-a
'_cassette—"t,v,"rpe'battery vending apparatus havmg at. least one means selected from
a group consmtmg of means for selectmg a type of cassette—type battery that
the purchaser wishes to purchase, ‘means t‘or dlsplaymg the przce ot‘ the .
selected cassette—type battery, ieans for msertmg cash a prepaxd eard, ‘or a"
'-cash card, means for executmg a transactmn, based on the. type of cassette—type'

battery selected the ‘number thereof to be purchased the 1nserted amount of :

- cash -or remammg balance on a prepald card and a cash card ID number or the -

like, and means for, after the- transaction 1s empleted fetchxng and moving- the

. selected type of cassette—type battery

It is desxrable that the above-—noted cassette—type battery
‘vending apparatus be an automated vendmg machme. _ _ o

' Further separate embodlment of the present mventron mll be
explamed hereunder o . _

Note that the separate embodment of the present 1nvent10n
relates to an energy supplying system to an electrrcal_ vehicle, eon_tprx_stng,
plurality of standardized cassette-type batteries; a plurality of e;ee_fri'cal'

vehicles each removably installing at least one of the -sta'ndardized céSSette—

type batteries therem and runnmg with electnc energy provrded from the

standardxzed eassette—type battery as a. drlvmg source, a plurahty of battery o

supplying stations each of which lbemg mdxvxdually_ located m_th far _-dxstance
from each other and each storing a plurality of the s_ta_ndardized mssette;type
batteries all time therein and each further comprising a batter_j" supnfyi_ng '
means for supplying a certain number of the s_tandardized cassette-type .ba't-ter_i-es- .
which the user of the electrical vehicie had designated, to a-predetermined
battery supplying section, if when a predetermined exe_cuting.operation.had been
carried out, a battery receiving means for receiving a certain number of the

standardized cassette-type batteries which the user of the electricel"-v,ehicle
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‘wishes’ to exchange therein, a ehargmg means for chargmg the standardxzed_
_eassette—type battery thus recewed and charged voltage value ot‘ whteh being
‘reduced below a predetermmed level and a housmg means for keepmg unused fully' _
¢harged standardized cassette-type batterles or the fully charged and used_'
standardtzed eassette-type batterxes therem w;th performmg aux:hary chargmg
to each of the standardized cassette-type batteries thus kept therem, and

- wherem in the system, each one of the standard:zed cassette-type battenes is

' freely transferred among the plurahty of statlons and the plurahty of the- s
" electrical vehmles. R . . ' _' R
_ The above-mentmned embodment of the present mventmn, 1t.
would be preferable that each one of the standardlzed cassette—type batterles'
being provided with a predetermmed memory means and uherem the system 1s'
configured so that with referenee to mformatmn as stored 1n the memory means'
of ‘the respective standardized. eassette-—type batter:.es, the system can eontrol a
.transferrmg condition, number of charges, a current looatlon, or oondltlon -.of
chargmg characteristic of the respectlve standardlzed cassette—type batterzes, .
~ via a central proeessmg means connected to eaeh one of the statmns. '
* More over, . in the. above-mentxoned embodment of the present .
invention, each of the.stations being provided with a payuent system eonneeted'
~ to the central proeeSSing means and the payment system compriSin}g an use-
i'dentifying mesns which including at 'Ieast' a neans for oirecting money payment'
-method of the user.of the standardlzed cassette—type battery accompamed by .
user-ID information given to the user of the standardlzed eassette—type battery
of the electrical vehicles, an mput means whleh can aceept- the use—ldenttfymg_
means therein and prowded with a data inputting device through which the user
can input data corresponding to the number of the- standard1zed cassette-type .
batteries which the use wishes to be supplied from the system, a money
deducting means for charging a certain amou_nt of.'.money to the user with

reference to the input data input into the input means and with reference to the
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mformatxon about the paymeut system of the user from mformatxon gwen m the

use~1dent1fymg means, deduetmg a eertam amount of money from a. bank account .
of the user and a battery movmg means for movmg a oertam amount number of '
the- standardxzed cassette—type battemes the number of Wluch had been set by ‘the
user, are transferred to the battery supplymg section after the predetermxned .
_ luoney had been deducted from -designdted . bank aecount of the user by the money o
- deducting means, has been completed. _. | "

Further, m this embodiment, the central processmg means and
each one. of a plurahty of the statxons bemg eonnected to each other through
wu-mg or wireless conunmxcatmn 11nes as well as through an 1nternet.' |

By adoptmg the const1tutlon as descrlbed in detau above, an
electr1eal vehxele energy supply system according to the present mventmn, it
is possible supply electrical energy,to -an ele_etr.lca_l vehlcle __wx,t.h a
convenience that is equivalent to the case of a .ga_éoli'_n_e_ vehicle, __'t_h-ereb'y
greatly contributing to the ,-achievement of a orae_tieally usable eleetxfi'o'al'

vehicle.
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What 1s claimed. xs _

1. An electrxcal velucle energy supply system comprlsing

| -an electncal vemcle rurmmg on drwe from an electrle motor
-dnvenbyabattery. S |

_ a eas5ette-type battery removably mstalled in saxd electrlcal '

- | a battery stora'ge' .iccatiou _f_or _saie cas'setteétype_batte_ry'
provided in proximity to a path ef-'trayel of said. eieétricai vehicle, 'whereiu'
when it is necessary to replace a eassette—type battery mstalled m said
electrxcal vehxcle, an owner or user thereof returns sa1d battery to any one of
sald battery storage loeatzons, obtams a replacement charged cassette—type _ |
battery in exchange of sa1d returned battery, and mstalls said replaeement
battery into sald electrwal vehlele | | |

2. . An electrxcal vehxcle energy supply system aeeordmg to cla:lm 1 nherem
an owner or iser of said electrxeal vehicle, purchases at a charge electneal e
energy stored in a cassette—type battery dxstuhuted via said battery storage

| ‘1ocatxon, by elther purchase, ‘rental, or lease of sa1d battery _

8. 4n electrmal vehlcle energy supply system aecordmg to e1ther clalm 1
or. claun 2, wherein sa1d battery storage 1ocatmn has a functxon capable of -
* selling either an already charged cassette—type battery or ‘an unused cassette—
type battery. K _ L

4. An electriecal ve}uele energy supply system accordmg to any one- of claun '

1 to claim 3, wherem said battery storage locatxon eumprlses a housmg area

for a eassette—-type battery with no charge or thh a charge below a prescr1bed

level, and a battery storage part for stormg a prescrxbed number of fully'

charged cassette—type batteries at all times. _ _

5. * An electrical vehicle energy supply system aecordmg to any one of claim

1 to elaim 4, wherein said battery storage locatmn_eomprxses a ct_xa_rg-mg area

having a function capable of charging said cassette-type battery.
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6. AN eleotrical vehicle energy supply system aecordmg to any one of claxm
1 to claxm 5, wherem saxd battery storage part of said battery storage

" jocation stores either unused fully-charged cassette-type batterles, or t‘ully~-

: _recharged hattenes, or both types of cassette—type batterxes .

: _7. B ) electrmal verncle energy supply system aecordmg to any one of cla1m
4 to elaun 6, wherem saxd battery storage locatmn performs prescrlbed. '
_.chargmg--of a used cassette-type ~battery that is returned to’ -mthm sazd

L housmg area at.said chargmg area, soO as to. form a fully charged cassette—-type
'battery _ . _ :
8. An electrxcal vehlcle energy supply system aecordmg to claxm 7, wherem. |
said housing area is used also as a charging area. '

2 - An electrlcal vehmle energy supply system aecordmg to claim 8, wherem
within said housmg area at least a battery housmg part is prov1ded withm
wh:.ch is prov1ded a charging meehanism for chargmg said eassette-type battery.
10. “4n electrical vetuele ehergy supply system aecordmg to claim 9 wherem
sa:d battery housmg‘ part is movablé mthm said battery storage locatxon

11. "An electrical veh:cle energy supply system aecordmg to claxm

10, wherein said battery housmg can move toward means for removing a cassette-
type battery from said'battery ‘storage part within said battery storage
location. | | | B

'12.'_- An electrical vehicle energy supply system aecordmg to any one of clam
9 to claim 11, wherein said battery housing part eharges a cassette—type
battery in a movement region. ' .

18.  An electrical vehicle energy supply system according to ele;m
12, wherein said charging includes means for hxgh-speed charging.

14. _ An electrical vehicle energy supply system according to any. one of elaim
1 to claim 13, wherein said cassette-type battery has. a uniform speeifieatiou

for each type of electrical vehicle in which said cassette-type battery is used.
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-_15. - An electncal vehicle energy supply system eomprxsmg.
an eleetrrcal vetuele havmg mstalled at a prescr:bed loeatmn

therem a cassette—type battery of a prescrxbed shape, and

a cassette-type battery sales statxon that stores at all times a |
plurahty of fully charged unused cassette-—type batterxes, or fully recharged'
| .used cassette—type hattenes, wherem 1£ necessary an owner ‘or user of sald'
- electrical vehicle replaces a eassette—type battery mstalled in the eleetrxeal
vehicle of the owner or user with a cassette—type battery stored at said
cnssette—type battery sales- statxon. ' _ ) o
16. An electncal veh:ele energy supply system aceordmg to any one of claxm'
1 to claim 14, wherein sazd cassette—type battery sales statmn isa battery
storage location.
17. An energy -supply system for an electme vehxcle, comprzsmg.

- an electrical veluele whzch carries m a prescrxbed Ioeatxon a
freely removable cassette-type battery of a prescmbed shape, and

an energy supply station Which has at all tmes a plurahty of .
sa1d aissette—type hatterles of a preser:bed shape and wh1ch performs ehargmg;
prooessmg mdwdually with- respect to groups of saxd batterles and serves the
function of storing said batte_r_xes in a fully charged condition, '

wherein when said eléctrical vei:icx_e'enters”said energy. supply
station, part or all of a ‘group of prescribed nnmber of said batterieS'ere
removed therefrom, these being replaeed by battery groups of an equal number of
fully charged batteries that had been stored at said energy supply. statmn, the._
single or multiple batteries t_hat _had been,removed.l_from ,sa_1d electrical vehicle E
‘being eharged, the electrical vehicle heading toward a next energy ';_s'up'.p'ly
station and said energy supply station awaiting the arrival of a next electrical
vehicle. | | |
18. An energy supply systen for an electric vehicle, compnsmg

an electrleal vehicle which carries in & prescribed loeatmn a
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freely removable cassette—type ‘battery of a prescrxbed shape, and
o .an energy supply statmn which- has at all times a- pluralxty of -
- sazd cassette—type batterxes of a prescmbed shape and wluch performs chargmg
Pprocessing of units of szid batteries whxch 1include the- number of battemes
requlred by one said electrical vehlcle,_and serves the funct1on of storlng
.said batter1es in a. fully charged condrtron, ' o |
| - wherein when said electrrcal vehxcle enters sa1d energy supply
';station;fall of S&ld batterxes are removed therefrom,-these-bexng replaeed,by-_
| an eqm number of fully charge"d'-‘batteries fhat had been stored at éaia eﬁergy- :
supply station, the single or miltiple batteries that had been renoved from said
electrxeal vehicle berng charged, the electr1cal vehlcle heading toward i next
energy. supply station and said energy supply statlon'awaltxng the arrivdl of a_
‘mext electrieal: vehicle. | _ - | _
19. An eénergy supply statxon accordlng to any one of cla1m 1 to cla1m 18,
vherein said battery cassette that is carried in said- electr1ca11veh1e1e~1s-of
flat eonstruction in which a plurality of flat battery eells are arranged‘ih a
planar manner, and further wherein an electrleal connectxon is made to saldf
drlvzng means by merely 1nsert10n into a prescrlbed p051t10n in saxd electrlcalf."
vehicle. _
20. An energy supply station.according to claim 19- wheréin a plurality of
said flat batteries carried in said e1ectr1cal vehicle -are arranged in a planar'_-
manner. |
21, An energy- supply statron aecord1ng -to claim 19 whereln a plurallty of_
Sald £1at batteries carrxed in said electrlcal vehicle are arranged by stack1ng
in a three-dxmensxonal manner.
22. An energy supply station according to claim 19, wherein 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 horizontal plane

and further wherein said plurality of vertically oriented flat.batteries'are
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- mutual ad;aeent so as to be grouped in a three-dlmensxonal manner. R
23. ‘AR energy supply system aecordmg to any one of - elam 1 to clalm 22
wherein said battery is conﬁgured 50- that Sald battery cell 1s covered by an
'outer frame of an appropmate material, part of said outer frame eompnsing an
electrical connection part enablmg free eonneetmn and breaking of connectxon-'
mth respect to the drlve part of the eleetrxcal velucle or to. varmus;
. machmery or control equlpment thereof. o

24, An energy supply system aecordmg to any one of claun 1 to elam 23 :
.wherem said mdxwdual eassette-type battery eomprxse means for storxng
information with regard to the ehargmg condltxon, number of eharges, remammg -
capac1ty, ‘and mternal resxstance ot‘ the. cell con.tamed there_m- and 1nformat1on
such as information mth regard to the hfe, of said cell and the owner or ‘user,

and means for selectively displaying: information ‘that 1s stored in Sald storage :

' means.

-25. An energy supply system accordmg to clann 24, wherem said mdnudual
eassette—type battery further eomprxses means for selectxvely sthchmg
mformatmn stored in sald storage means that -is to be dxsplayed

26. An energy. supply system aceordmg to ela;m 24, wherein Saxd storage
* means is one type of storage means selected -fro_m a group eqnsxstmg o£ a -
semico‘hddetor storage 'mechatiism, an optical 'storage mechanism, '-s':m'agrie_tic- o
storage mechamsm, and a storage means makmg use of an atom 01- molecule -'
27 . An energy supply system accordmg to claim 24, wherem sald storage
means is one.type of storage means selected from a group consisting _o_f ‘a non-
“contact semiconductor storage mechanism, an .o_;;tieal_ .storeg'e 'mect_iaiti'sm,_ a
magnetic storage mechanism, and a storage 'meehani‘sm'-iuaki'ng use of an _a,tqm"or
molecule. | .
28. An energy supply system according to claim 26 or claim 27, -i.iherei_n'.se_,id
storage means is an IC card.

29. An energy supply system according to any one of claim 1"1__:0_ claim 28, _
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. wherein sei_d energy -suppl'y"-,station comprises a storage space for stor_ir_l_f;r;__ es' a .'
‘unit, the nunber of _cessette-_-type,-he_tteri.'es-" requ'i'red by one electrical vebicle','
or'a '.stox_';age space for storing,' as a umt part of the _l_mmber_ of 'ce_ssette-type_
‘batteries required by one eleatrical vehicle, ‘said energy supply stétion‘nzivmg |
a function of exther s1mu1taneously chargmg the group of batterxes stored in
.- said’ storage space or of performmg processmg that mamtams the charged
h _cond1 tion of said group. of battenes for. whzeh charg'mg has been completed
30. ‘An energy supply system accordmg to. clalm 29 wherem sald energy
supply statmn comprxses battery storage sectxon havmg a pluralxty of said
storage spaces, and further wheréin. a plurallty of- storage spaces fornung sa1d- "
'battery storage. section are dxsposed in a prescmbed arrangement I
31 ~ An energy supply system aocordmg to cla:m 29 or claim 80 havmg a
functmn whereby at least part of a group of batteries that have heen charged
are provided in. return for. payment o
32. .  An energy supply ‘system aceordmg to any one of claim 1 to clam 31,
#r_he_rem each of said .s_t_or_age spaces in said b_attery_ storage sectm_n _1s .
- eonfigured so as to be 'selectively piec'ed in any of 'jthree condiitiori, said
: .condztwns bemg a £irst condzt:on, in which saxd space does not hold a battery,
a second condxtlon, in which saxd space holds a battery and sa1d battery is
~ being charged and a t!nrd conchtxon, in which said space holds a battery and
charging processing is performed to maintain the. charge thereof. '
33. - An energy supply system a.ccordmg to any one of clalm 24 to cla:m 32,
wherein each of said stor_age spaces comprises a wrxti_ng_ means and ,a.r_eadmg - )
means with respect to said storage means provided. m said battery. |
34. An eriergy supply system according to any one of '-_cla_im 1.to 'clg_im 33,
wherein said writing meens and said 'reading means that are provided in said
storage space with respect to said storage means of said battery, are connected,
via a prescmbed path, to a central processar.

35. An energy supply system according to any one of claim 1 to claim 34,
/ .
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wherein a means for performmg a. ehargmg operatxon w1th respect toa group of
.battenes held in said- storage spaoes of" said battery storage sect:on mcludes a .
hlgh-speed chargmg means | . _ _ .
36. An ‘energy supply system accordmg to elam 35, wherem saxd hlgh—speed
chargmg means performs chargmg of saxd battery at 1C to 6C for a perxod from |
10 mmutes to 1 hour or at 0 25C to.0. SC for a pemod from 2 to 4 hours.
37. . An energy supply system accordmg to claim 32 wherem saxd th:rd_
condition in said storage space is a oondxtmn m which an appropmate operatxon
of supplemental chargmg is performed sald opera‘txon mcludmg a trlokle
chargmg operatxon for mamtammg the charged condltlon of said hattery bemg
charged. | | | - |
38. . An energy supply system aeeordmg to .any one of claim 1 to claim 37 .
: vmerem saLd plurality of stora.ge spaees are arranged in a three-dxmensxonal
 shelf. | - D
39. . An energy supply sys.tem.eco_ord'ing' t_o_'any one of 'elaim_-_i_ to elaém,37,'
wherein said plurality of storage spaces are arranged in a planar manier. so as
- tobe mutually adjacent. o | |
-~ 40, An energy supply system aooordmg to elam 38 or clam 39 wherem said |
plurality of storage spaees have a space sultable for the storage of at least
one said battery. - _ . | _
41. '_An.energy supply sysfem aceording to cla_im 33 or'claim 39, wher__ein%said_ a
plurality of storage spaces are di‘vided in'to suhdiv-iSions Suitable"f_or- t._h.e.
storage of prescribed umts of . said battemes. , | | | . |
42. An energy supply system accordxng to any one. of claim 1 to clam 41,
wherein part or all of said storage spaces can be moved. __ | .
43. An energy supply system -according to any one of claim 1 to oloim 42,
wherein between said battery storage seotion,_r which has said storage space, and
said electrical vehicle, a transport means is .'provided_ to transport said
battery, —m———

This Sheet Hag Been

[N Illl ] Ill!



A

4“4, | 4n energy supely "system ac.'cording" to any‘on’e ot‘ clain. 1 to cl’aim 43,
wherem after sa1d battery xs removed from 1ts prescrlbed posﬂ:mn 1n saxd
electrxcal vehlcle and housed m said storage space of sald battery storage'.'
-sectmn of sald energy supply statxon, sald storage spaee bemg m .said flI‘St
' cond1txon, a battery Wthh 1s located in a storage space that is m sa1d tlurd
-__condl-tmn at ‘the energy supply- statlon is removed the_refrom and mstalleq m'
‘the prescmbed location in said' electrleal ‘vehicle. .. | |
45. | An energy supply system aceordmg to elam 44 wherem, when ehargmg.
- the: battery of saxd electrleal velucle, a preserlbed control means that 1s |
prov1ded in said energy supply statxon has a functlon of adJustmg the relatxve
'pomtmn between said electrmal vehxcle and said battery storage sectxon,
based on the _stoppmg_ posxtxon of -said electr;cal_ .veh_lele, and the.pos;_t_lon_of a
_-stoi-age space that is in the first- -eonditibo.oi' the_pos‘ition of a s_.to_r_age-'-spa_ce :
‘that is in the third condition. | | A
46. An energy supply system aeeordmg to any of claim 1 to claim 45, wherem
said energy supply system has a.function whereby, eaeh txme chargmg is
performed of mduudual battemes that are to be charged, said ehargmg ;
mformatxon is stored, a prescr;bed_ .char_actenstxes of the batt_ery cell of sal__d
battery being monitored before and after charging and, if a judguent is.made
that .'said characteristie is outside a pres.er'ibed range, dlarm information
indio_at'ing_ disposal of 'said'.- battery is caused to be displayed on l__sai_d __dis‘p‘lay _
means provided in said battery. o o
47. . An-energy supply system aecordmg to claim 46, wherem said prescrzbed_
charactemstxc value of said battery cell is an internal resmtance of said
cell.

48. . An energy supply system according to any one of claim 1 to claim 47,
mheretn the amount of time for completiom_of replacement of a battery of said
electrical vehicle is within 10 minutes, and preferably within § minotes.

'49.  An electrical vehicle cassette-type battery comprising an outer housing
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with a flat eonf:guratmn and at least one eell housed thhm said outer housmg, o
installable m a prescrxbed pomtmn of an. arbxtra.ry electr;cal vetucle, wtuch, :
by- msertmn mto said prescrlbed positmn achleves a prescrlbed electrlcal'
connection mth an electmcal system of saxd electrmal vehxcle.

50.  An eleetrmal vehxele eassette—type hattery sold, rented, or leased in

an electrlcal vehxcle energy supply system a,ccordmg to any one of claxm 1 to .
claim 8. '_ . o _

51. An electrmel veluele battery accordmg to clam 49 or cla1m 50, havmg'
a ﬂat configurdation of . a plural 1ty of flat battery eel ls arranged in a planar
'manner, sa1d battery cells being mstalled m sald electneal vehxcle in- a flat
or vertical orxentatxon so as to enable free mstallatmn mto and- removal
‘therefrom.. | .

52. An electrlcal vehicle battery aecorchng to any -one -of claim 49 to clam
51, wherem said ‘individual eassette—type batterxes compmse means for stormg
1nformat10n w1th regard to. the ehargmg cond1t1on, number of charges, remammg"- '
eapacxty, and internal resistance oi‘ the cell eontamed therem, -and
mformatxon-such as mfo_rmaltaqn w:th regar-d. to the life, of said cell and the
owner or user, and means’for seleetively 'displa'jring' information: that is_atored'. '
in sa1d storage means. | |

53. An electrical vehicle battery aceordmg 10 c1a1m 49 or claim 52, wherem

- said individual eassette—type batteries further eompnses means for selectlvely e

switching information stored in saxd storage means that is. to be dxsplayed.

54. "An electrical vehicle battery aecordmg to clam 52 or claim 53, wherem
said storage means is at least_ one type selected from a group co,n_slst;x;g of a .
semiconductor storage mechanism, an optical .lstorage' mechanism, a‘ xﬁagneti'_c'
storage mechanism, and a storage-means making use of an atom or moleedle |
55. An electrical vehicle battery according to claim 54, wherem saxd
storage means is at least one non-contact type selected from a group con51st1ng

of a semconductor storage meehamst_n,. an optical storage mechanism, & magnetic
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storage-mechantsm and' a-'storage means makxng use ‘of an" at'om 0r-moleeule -
_56. An eleetrleal vehxele battery aeoordmg to claxm 54 or clalm 55 wherem .
| saxd storage means is an IC card. "
57, An electrlcal vetucie hattery storage -and ehat'gmg apparatus comprmmg
a storage space for housmg at least part of ‘the cassette-type batterxes
requn-ed by one. sald eleetrwal vehxcle or all such batterles as a umt '
'wherem within said storage Space-xs prov1ded a functwn of e1ther
- simultaneously ohargmg ‘the group of batterxes stored in said storage space -ar
'of performmg processmg that mamtams the eharged condltmn of- sald group of
| .'batterxes for Whl(!h ehargmg has been completed s
58. - An- electrical vehicle battery storage and chargmg apparatus accordmg

-~ . to claim 57, comprxsmg a battery-storage section havmg a plurahty- of said

storage spaces, and -further wherem a plurahty of storage spaoes formmg said
battery storage section are dlsposed m a prescrlbed arrangement. o
59. An eIectr:cal vehicle battery storage and chargmg apparatus accordmg

‘to claim 57 or. elaxm 58, wherein eaeh of -said storage spaees in saxd battery

o storage.sectmn 1s-conf1gured so-as to be seleetxvely plaeed in any of three'.'

_ eond1t1on, sa1d condltxons being a fn'st condltxon, in whxch saxd space does_ ,
:not hold a battery, a seeond eond1t10n, m which sa1d Space holds a hattery and
‘'said battery is being charged, and a third condition, in which said space holds
a battery and qharging'proees'sing is performed to niaintain the eharge 't,hereof'..

60. An electrical vehicle hattery storage and charging apparatus according
to any one of claim 57 to claim 59,_:_wh_ere_in each of said storage spaces
provided in said ba:ttery' .storage.seetiom comprises a writing means and a
reading means with respect- to said storage-means prov_ided' in said:ba_ttery.. |

' | 61.' “An electrical vehic,le' battery storage and charging apparatus according '
to claim 60, wherein said writing m_eau's and said reading means that are
provided in said storag'e' space with'respect to said storage means of said

battery, are connected, via a prescribed path. to a central processor.
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© 2. An eleetrleal vehxele battery storage and chargmg apparatus aecordmg -
to any one of elaim 5‘7 to clam 81 wherem a means for performmg a chargmg |

operatmn mth respect to a group ot‘ battenes held in. sa1d storage spaees of'
said battery storage sectxon mcludes a mgh-speed chargmg means.

'6_3. - An eleetr1ea1 veh1cle battery storage and chargmg apparatus accordmg--
to any one of elaun 57 to. elalm 62, wherem saxd h1gh-speed ehargmg means

performps chargmg of said battery at 1c to 6C for a perxod from 10 mmutes to 1

hour. '

64. Ao eleetrmal vehlele battery storage and ehargmg apparatus aeeordmg _'

| to claim 59 wherem saxd thxrd cond1t1on in. sa1d storage spaee isa condl’cmn e

“in whxeh an approprxate operation of supplemental chargmg 1s performed SS.ld
operat:.on meludmg a trxckle chargmg operatxon for. mamtammg the charged
condition of said battery being charged. | L
65. An electrical’ vehlcle battery storage and chargmg apparatus aeeording -
‘to any one of claxm 57, to clain 64, wherem sdid pluralxty of storage spaees'-

are arranged in a three—dmensxonal shelf.

66. - An electrlcal vehlele battery storage and chargmg apparatus aecordmg -

" t6 any one -of claim §7 to elaun 65, wherem sa1d plurahty of. storag_e _spa_ces
.are arranged in a planar manner so as to be mutually adjacent. '

67. An electrical vehxcle battery storage and chargmg apparatus aceordmg-

‘to exther claim 65 or claim 66, wherem sa1d plurahty of _storage Spaces have a - b

Space su1 table for ‘the stOrage of at least one sa1d battery
| 68.  An electrical vehicle b_attery storage ‘and ehargmg appar‘atus_:a_ceerdi'og . |
© to either claim 65 or claim 66, .aher'eiu said plurality of 'storaée fspeide_s- are
divided into subdivisions suitable _fo_r'- the sto_rage of :pres'er_ibed unjts '-.of_._said'
batteries. | _ | ‘

69. An electrical vehicle battery. storage and charging apparatus aeeoruing
to any one of claim 57 to claim 68, wherein part or all of said stora__ge spaees

can be moved.
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0. An electrical vetucle battery storage and chargmg apparatus aceordmg_

‘_to any one of . ela1m 57 to ela1m 69, mherem between sald battery storage_ '

. seetron, ‘'which has saxd storage space, and sazd eleetrxcal veh1ele, a transport
means 1s provxded to transport said battery ' | |
71. “An electrlcal vehzcle battery management system in wh:ch each flat .
- eassette-type battery eonflg'ured to enabl-e it to be freely 1nsta11ed into and
: .remnved from an electrical vehrcle comprrses means for stormg 1nformatmn mth
' regard to the chargmg condltmn, number of charges, remamxng capacxty, and
: mternal res_-xstanee- of tne eell co_nta_med therein, a_nd ;nformatlon sue_n _as'
:infomatien Witn..regard'-to' tne -llite;"' .o'f.,s'aid..cell. and t!ie owner 'o'r user ‘thereof,
B and means for Selecttvely' displaying-informat'ion. ':that is .stored in said storage
' means, and wherein the hxstory and characterlstzcs of said batterxes are |
momtored from varxous mformatmn stored in said storage means, ‘a Judgment
being made at all times as to the usab1hty of said battery
72. 4 ‘battery management system confxgured S0 that .each time ehargmg
individual batterles to be charged is performed chargmg mformatxon 1s stored :
and a prescr:bed charaeterlstxc of battery eell of sald battery 1s momtored
before and after chargmg and xf a Judgment is made that said eharacterlstlc
is outmde a prescribed range, alarm information indicating dxsposal of sa_1d
battery is caused to be displayed on-a display means of provided in said' nattery-
- 78, . A cassette—-type battery supply apparatus for whxch a battery storage.
loeatxon recited in any one of claim 1 to claim 13 or an energy supply statxon
recited in any one of clam 15 to claim 44 is a _vendmg machme minimally
selling fully charged cassette-type batteries. '
74. A cassette-type battery supply apparatus according .to claim 73, wherem :
said cassette-type battery has a oonstrt__xctxon as recited in any one of claim 21
to 24, and claim 45 to claim 49. | |
75, A cassette-type battery supply apparatus according to elaim 72 or 178,

wherein' said apparatus having at least means f'or' selecting a type of cassette—
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type battery that a purchaser Wishes to purchase, neans. for displaying a'px-'ice'.
'_ of said selected eassette—type battery, means for msertmg cash, a prepald :
‘card, or a cash’ card, means. £or executmg a transaction, based on’ the type of
said cassette-type battery selected, the number thereof to be purchased the
inserted amount of -cash or remammg balance on a prepald card, and a eesh card
ID number or the hke, and means for, after the transactmn is completed movmg |
the selected type of - cassette-type battery to a means for the hattery to be '-
fetched. _ -

"76. A cassette—type battery supply apparatus aeeordmg to any one of claun
72 to claun 74, wherem saxd cassette-type battery vendmg apparatus 1s an
automated vendmg machme _

7. 4 method for supplymg energy to an electmcal vehlcle, comprlsmg
prxorly stormg a standardxzed eassette—type battery m a.
plurahty of prescmbed battery storage aréas in a station; '
- vigiting sa;d statlon by & electrlcal vehmle mto wh1ch is
installed at least one saxd cassette—type battery and’ vemfymg an owner or user
of sald electmcal vehlcle, _
replacmg, after ver1f1catnon of saxd ormer or user, part or all

-of said cassette-type batterles 1nstalled m sa1d electrxcal veh1c1e Hltl‘l one
or a -pluralxty of said fully charged casset-te-—type batterxes_.stored in .sa1d

. -station, ‘and then executlon a payment transactlon, o L :

moving said electrxcal vehlcle away t‘rn ‘said stat:on after sald

payment is conpleted; . | o

detecting o_f-,a charg':i‘ng.condition of ea_ch battery 'neu;l'y'.s:t.ored
in said battery storage when .batter.i_es left at said 'station and stored therem |
and performing a hi_gt:-speed charging of a battery that' i_ndicates a charg'e level

below a prescribed charge level; o

supplementally charging all batteries having reached a

prescribed charge condition in sald battery storage area; and
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recordlng of control 1n£ormatlon wlth regard to an owner. or user
of sa:d vehxcle, usage of each of sald cassette-type batterles, recordxng of a
number of charges, a current locatxcn, and whether or not. a dlSposaI crxterlon
has been satistied, | |

-wherein sald steps are executed by means- of computer proces51ng

78. A'methOd for subblying energy tc an. electrical-éehicie acccrding'to
claim 77 wherein an 1nfcrmat10n storage means for stcring saxd control
1nformatxon is lnstalled 1nd1v1dually in each of saxd standardlzed cassette—type
.batterxes.
79. A method for supplyxng energy to an electrxcal vehxcle accord1ng to
claim 77, wherein a cell functlon cond1t1on detectxng means whxch ‘detects
whether a functxonal loss has occurred in any cell makxng up said battery is
provided in cassette-type battery.. _ _ .
80, An energy supplying system to an eiectriCaI-veﬁicle; comprising:i

- a pluralxty of standardlzed cassette~type batteries; _ | _

a plurality of electr1cal vehlcles each removably 1nsta111ng at Ieast
one of said standardxzed cassette—type batterles therexn and runnxng with
electrlc energy prOVIded from sald standardlzed cassette—type battery as a
drxvxng source; | _ o | : .

a plurality of_battery Supplying.statiohs:each cf-whieh.beihg
individaally loceted'with far'distance'frcm'each other aﬁd eacﬁ storing a
pluralxty of sa1d standard1zed caSSette-type batterles all time there1n and
each further compr:sxng a battery supplyxng means for supplylng a certain
number of sa1d-standard1zed cassette-type-ratterxes whlch.saxd user of said
electrical vehicle had designsted, to a préedetermined battery supplyine section,
if when a predetermined executing Operaticn had béen carried out; a battery.
receiving means for receiving a certain number of said standardized cassette-

type batteries which said user of said eléctrical vehicle wishes to exchange
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therem. a chargmg means for charging sazd standardlzed cassette-type battery_ -

“thus received and charged voltage value of whxch bemg reduced below a_ -

predetermmed level and a housmg means for keepmg unused fully charged

standardlzed cassette-type batterxes or sa:d fully charged and used'

'standardlzed cassette—type batterxes therem with performmg auxlhary chargmg '

to each of said standard1zed cassette—type batterxes thus kept therem, wherem :

1n said system, each one of said standardlzed cassette—type battemes is freely

_transferred among said plurahty of statmns and sa1d plurahty of saxd |

electr1ca1 vehlcles.

81_. - An energy supplymg system to- an electrical velucle aeeordmg to claxm

80, wherein each one of sa1d standardxzed eassette-type batter:es bemg -

provided. with a predetermmed memory mws and wherein saxd system is confxgured.
S0 that mth reference ‘to mformation as stored in sald memory means .of the
respectlve standardlzed cassette-type' battemes, sa:d system oan control a

transferrmg condition, number of charges, a current locatzon, or condxtxon of“

- chargmg charactemstw of said respeetxve standardlzed cassette—type battenes,

via' a central processxng means connected to each one of said statlons

82. - An energy supplying: system to an electrlcal vehxcle accondmg to c1a1m

80 or 81, ‘wherein, each of said statxons bemg provxded mth a payment system

connected to said central processmg means an__d said payment system comprising.

an use-¥identif3?ing means. which -including at-' least a means for directing meney. o

payment method of said user of said standardxzed ‘cassette-type battery :
accompanied by user-ID mformatlon glven to said user of said standardxzed_
_eassette—-type batte_ry of said electrical vehicles, an input means mhleh ‘can
accept said -i.use_-fidenti__fying means therein and provided with a data inp,utt,'ing
device through which said user can input data corresponding to the numbe_r_or
said standardized cassette-type batteries which said use wishes to be suppl_ied
from said system, & money deducting means for charging a certain amount of money

to said user with reference. to-said input data inmput into said i_nput means and
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C :with reference to sa1d 1nformation about the payment system of said user from'

© - information given in said use-ldentxfymg means, deduetmg a certam amount of.

' money from a bank acoount of sald user and a battery movmg means for movmg a-

_' oertam amount hunber of said standardxzed cassette—type battemes said number

g of whlch had been set by sa1d user, are transferred to saud battery supplymg

Sectlon after sa1d predetermmed money had been deducted from demgnated bank .

:aeeount of sald user by saxd money deductmg means. has been eompleted

. 83. ' An energ'y supplymg system to an electncal vehlcle aeeordmg to any one

e of cla1ms 80 to 82, wherem, sald central processmg means and each one of a -

- -pluranty of saxd stations being connected to each other through mnng or

. mreiess ooumumwutmn lines as well as through an internet.



