CARD AND | NFORVATI ON RECORDI NG CARD AND NETI—@?’(&G)Q ‘FKIL&I‘FIEQSAIVE BACKGROUND
CF THE | NVENTI ON 5 Field of the Invention Thﬂagzﬁgent I nvention rel ates
to a card, an information recording card and a d of using those cards.
Description of the Related Art A known magnetic card, i.e., an information
recordi ng 10 card, has a rectangul ar base card, and a magnetic stripe
provided by printing or the like on the basel card. The magnetic card is
used as a prepaid card, such as a calling card (tel ephone card), a bal

renting card to rent balls GARD|AND AINHGHRMATIOMN REGHRDING |GARD 15

When using the magnetic card, nRboMgBtibpnofag8sekicCahkysh@gorded in the
magnetic stripe of the nagnetlC—Card-Ts—Tead—by—a—read—head; and the

tel ephone line is connected for tel ephone service or balls to play a

pi nbal | ganme are dispensed. A VBACKGHGUND RV THESINVENTIUNOI mat i on recor ded

20 I n thg na%£5t1§ s%rhge éveré;f'”ﬁ the magnetic card is used, and a

hol e i s punth e magnetic card at a position

corresponding to rewhe MSemfbomuenbmonTmmmahoﬁedtsamusmfdmatlon

aut henticating the, % L Ho%f%f%l'db LR JBEI4L stripe. 25
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Magnetic cards hav een use | shonest
Description of the Related Art

A known magnetic card, i.e., an information recording

10 card, has a rectangular base card, and a magnetic stripe
provided by printing or the like on the base card. The
magnetic bard is used as a prepaid card, such as a calling
card (telephone card), a ball renting card to rent balls to
play a pinball game or the like.

15 When using the magnetic card, information magnetically
recorded in the magnetic stripe of the magnetic card is
read by a read head, and the telephone line is connected
for telephone service or balls to play a pinball game are
dispensed. A write head rewrites the information recorded

20 in the magnetic stripe every time the magnetic card is
used, and a hole is punched in the base card of the
magnetic card at a position corresponding to rewritten
‘information. The punched hole is used for authenticating
the magnetic information recorded in the magnetic stripe.

25 Magnetic cards have often been used dishonestly in
recent years, in which the information recorded in the
magnetic stripe is altered dishonestly. To use the
magnetic card dishonestly, the recorded information is
altered dishohestly and the punched holes are filled up.

30 Nevertheless, effective measures to cope with such
dishonest use of magnetic cards has not been found so far.
An IC card formed by embedding an IC module in a base card
is another information recording card, which also is
considered to be subject to dishonest use.

35 SUMMARY OF THE INVENTION

- The present invention has been made in view of such

problems in the conventional information recording cards




recent years, in which the information recorded in the magnetic stripe is

al tered di shonest|y. To use the nagnetic card di shonestly, the recorded

information is altered dishonestly and the punched holes are filled up. 30

Nevert hel ess, effective neasures to cope wth such dishonest use of -

magneti c cards has not been found so far. An IC card forned by enbeddi ng an
| C nodule in a base card is another inforae2ien recording card, which al so

is considered to be subject to dishonest use. 35
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is therefore an present 1 nvention to prOV|de car
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card and 5_ the information record g?card According to a first aspect of

the presen® i nvER®i ﬂf°ﬁﬂaFﬁ?Brﬁ%f?Bﬂ 2cS*ng card conprises a base card,
an information recoadcogdimgt tpravEiiesti aspéet basetharpreaadt invention,

an information recording card comprises a base card, an

~information recording unit provided in the base card, and

a plurality of optical waveguides provided in the base
10 card.

According to a second aspect of the present invention,
the information recording unit comprises a magnetic stripe
having a plurality of unit magnetic segments each having a
predetermined storage capacity, and the plurality of

15 optical waveguides are disposed so as to correspond to the
unit magnetic segments, respectively.

Accoxrding to a third aspect of the present invention,
a card comprises a base card, and a plurality of optical
waveguides provided in the base card.

20 According to a fourth aspect of the present invention,
a method of using an information recording card comprising
a base card, an information recording unit provided in the
base card, and a plurality of optical waveguides provided
in the base card comprises the steps of reading information

25 recorded in the information recording unit by a read
device, reading optical information by projecting a light
beam by a light-emitting device on the optical waveguides
.and receiving the light beam by a light receiving device,
and examining the information read from the information

30 recording unit with reference to the optical information to
authenticate the same.

According to a fifth aspect of the present invention,
the method of using an information recording card further
comprises writing new information to the information

35 recording unit, and braking the optical waveguide
corresponding to rewritten information.

According to a sixth aspect of the present invention,



a plurality of optical waveguides provided in the base 10 card. According
fo a second aspect of the present invention, the infornmation recording unit
conprises a nmagnetic stripe having a plurality of unit magnetic segnents
each having a predeterm ned storage capacity, and the plurality of 15
optical wavegui des ar.e di sposed so as to correspond to the unit magnetic
segnents, respectively. According to a th+rd aspect of the present

i nvention, a card conprises a base card, and a plurality of optical

wavegui des provRdegthadtef using @ dnfzgmation rpcesddnggcesdacemprifaing
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card conprising a base card, _an information recqordiing unit provided in the
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base card, and RapPufarftyanf RIEALY &furdddcplovpyeguinesnEorned &8y d
_co][rpri ses the stngjs eise e@ahgdlgcbmbewgbi q:tmeZSste%s; eeer de_d:ﬂi:ihg’_( rf maximum .
i nformation recordi nit read device, reading optical Jjnformation by
projecting™a |i aﬁFlEgQ#bf@qrﬁbh&?gﬁPﬁ?ﬁ@g dgﬁgégnon&&eaopﬁ]lucraﬁcilty 3%
wavegui des and optécalngraveguidgd bedmdetexnliirging receadimymieavadlabhd
exam ning the i ti f e i ' I e i |
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According to a evpihahigegmoynt: feteradadng mag#qbn, reading information

recorded in the information recording unit by a read
10 device, reading optical information by projecting a light
beam on the optical waveguides by a light-emitting device
and receiving the light beam by a light receiving device,
and comparing the information read from the information
recording unit with the maximum available amount indicated
15 by optical information read from the maximum available
amount determining region to see if the information read
from the information recording unit exceeds the maximum
available amount.
According to a seventh aspect of the present invention,
20 the method of using an information recording card further
comprises setting data regions in the plurality of optical
waveguides and examining the information read by the read
device with reference to the optical information +to
authenticate the same.
25 According to an eighth aspect of the present invention,
a method of using an information recording card comprising
a base card, an information recording unit provided in the
base card and provided with a magnetic stripe having a
plurality of unit magnetic segments each having a recording
30 capacity of a predetermined bits, and a plurality of
optical waveguides provided in the base card and disposed
at positions corresponding to the unit magnetic segments
comprises the steps of reading information recorded in the
unit magnetic segment of the magnetic stripe by a read
35 device and reading optical information by projecting a
light beam by a light-emitting device on the optical
waveguides and receiving the light beam by a 1light



the nethod of using an information recording card further conprises witing

new i nformation to the information 35 recording unit, and braking
the optical waveguide corresponding to rewitten information. According
to a sixth aspect of the present invention, -3- a nethod of using an

I nformation recording card conprising a base card, an information recording
unit formed in the base card, and a plurali4y of optical wavegui des forned
in the base card conprises the steps of setting a maxi mum5 avai l abl e
armount det er m nfempieigiodeices phdrspecifningm upidlt nagegtidcezegment in

deternmining a | éﬁ@&@dﬁ@ ARUaL Pucbraalki 88 the vatisads vaueqdde in

t he maxi num ava e anount determning region, reading informtion

recorded in t heoptkerhdmfarnatdenyang oRrerBining cthe (IfofRfin s8Rty

optical infornaid ornRy Speteeiédd uhit ghbghedntonsdditerdpt aal thavagitatas by
alight-emttin evi ce, and receiving the light beamby a Iight receiving
devi ce, and co TP EARP 9 nformation read fromthe information recording
unit with the maxi moeandingtice samdwth bBsgecét el tBe pihyseptiioatention a

I.nformation rE*%Léﬁéﬁnéé“ﬂéﬁ%ﬁ'%E”Eﬁ¥ékhégk8n recording card comprising a
base card, an information recording unit formed in the base
card and provided with a magnetic stripe having a plurality

10 of unit magnetic segments each having a recording capacity
of a predetermined bits, and a plurality of optical
waveguides formed in the base card and disposed. at
positions corresponding to the unit magnetic segments
comprises the steps of setting a maximum available amount

15 determining region for the plurality of optical waveguides
and determining a maximum available amount by breaking the
optical waveguide in the maximum available amount
determining region, reading information recorded in the
unit magnetic segment of the magnetic stripe by a read

20 device, reading optical information by projecting a 1light
beam on the optical waveguides by a light-emitting device
and receiving the light beam by a light receiving device,
comparing the information read by the read device with a
maximum available amount indicated by optical information

25 read from the maximum available amount determining region
to see if the information read by the read device exceeds
the maximum available amount.

Accordihg to a tenth aspect of the present invention,
a method of using an information recording card comprising

30 a base card, an information recording unit provided in the
base card and provided with a magnetic stripe having a
plurality of unit magnetic segments each having a recording
capacity of a predetermined bits, and a plurality of
optical waveguides provided in the base card and disposed

35 at positions corresponding to the unit magnetic segments
comprises the steps of dividing the plurality of optical

waveguides into those included in a maximum available



anount determning region to see if the information read fromthe
Information recording unit exceeds the maxi num avai |l abl e anmount. Accordi ng
to a seventh aspect of the present invention, 20 t he nethod of using an
i nformati on recording card further conprises setting data regions in the
plurality of optical wavegui des and exam ning the information read by the
read device with reference to the optical-information to authenticate the
same. 25 . According to an eighth aspect of the present_ invention

met hod of usi ngameunhf deterindningc FeUIRR card EbeSEi st ufthséncdr dt?a’afﬁa
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light-emitting device and receiving the light beam by a
light receiving device, specifying the wunit magnetic
10 segment in which the information is recorded on the basis
of optical information obtained from the data region and
determining the information recorded in the specified unit
magnetic segments as the latest information, and comparing
the latest information with a maximum available amount
15 indicated by optical information read from the maximum
available amount determining region to see if the latest
information exceeds the maximum available amount.
According to an eleventh aspect of the present
invention, a method of using a card comprising a base card
20 and a plurality of optical waveguides provided in the base
card comprises the steps of reading optical information by
projecting a light beam on the optical waveguide by a
light-emitting device and receiving the light beam by a
light receiving device, and breaking a desired optical
25 waveguide.
According to a twelfth aspect of the present invention,
a read system for reading information from an information
recording card comprising a base card, an information
recording unit fdrmed in the base card, and a plurality
30 optical waveguides including at least those included in a
maximum available amount determining region comprises a
light-emitting device for projecting a light beam on the
optical waveguides included in the maximum available amount
determining region, a light receiving device for receiving
35 the light beam to read optical information from the maximum
available amount determining region, a read device for

reading information recorded in the information recording



-4- receiving device; and specifying a unit nmagnetic segnent in which the
information is recorded on the basis of the read optical information and
determning the information stored in the specified unit magnetic segnent
as the latest 5 i nformati on: According to a ninth aspect of the present

i nvention a nethod of using an information recording card conprising a base
card, an information recording unit forned bn-the base card and provi ded
with a magnetic stripe having a plurality 10 of unit magnetic segnents
each having a ruepdtdi rRpd apaciontrsll lerpreckneshededobithe aaghi-phdatiingy
of optical wavegaides, tRéBthht TeddlSind?88vical fnadtik WP ae8d cedl ang

posi tions corresponding to the unit magnétic segnents conprises the steps
of setting a maSPRBRIE4RP 8bREMaFEORENgs2 ungkt BRFLAPAgavedilshleopmpHET,

plurality of opti m@kim%gtﬁﬂ%l@émdﬁﬁ%r&mﬂgaﬁiﬁgﬁfﬂﬂtﬁnw% hakkemansynt
by breaking the_optical wavegu I n_t he xi_mum avai l abl e unt ,

det er ni ni n% r egPol %N Y #%‘Pe']rfht ?‘Bﬁu?gg&nde %n ?ﬁésur‘ﬁf?%%nQPit&cal
segnment of the imfjoematienhrppevided beacheQ ightdeviced vingadiernd.ceptandakthe
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devi ce, comparing unit which compares a maximum available amount

calculated by the maximum available amount calculating unit
10 and the information read by the read device.

According to a thirteenth aspect of the present
invention, a magnetic card comprises a rectangular base
card, a magnetic stripe provided in the base card, and a
plurality of elongate electro-conductive rubber lines

15 provided in the base card so as to extend perpendicularly
to the magnetic stripe.

According to a fourteenth aspect of the present
invention, the magnetic stripe of the magnetic card is
provided by arranging a plurality of unit magnetic segments

20 having a recording capacity of a predetermined number of
bits, and the conductive rubber lines are disposed so as to
correspond to the unit magnetic segments. _

According to a fifteenth aspect of +the present
invention, a card comprises a rectangular base card, and a

25 plurality of elongate conductive rubber lines.

According to a sixteenth aspect of the present
invention, a method of using a magnetic card comprising a
rectangular base card, a magnetic stripe formed on the base
card, and a plurality of elongate conductive rubber lines

30 formed in the base card so as to extend perpendicularly to
the magnetic stripe comprises the steps of reading magnetic
information recorded in the magnetic stripe by a read head
and reading electrical information by supplying a current
through a pair of contact units to the conductive rubber

35 lines, examining the read magnetic information with
reference to the read electrical information to

authenticate the same, and writing new magnetic information



conmparing the information read by the read device with a maxi num avail abl e
anmount indicated by optical information 25 read fromthe maxi num
avai |l abl e amount determning region to see if the infornation read by the
read devi ce exceeds the maxi num avail abl e anmount. According to a tenth
aspect of the present invention, a method of using an information recording
card conprising 30 a base card, an inferfation recording unit provided
in the base card and provided with a nagnetic stripe haviqg a plurality of
unit nmagnetic stgrbne smagoathavéhyipe rey o dinite dperd t3ndf fRIPpRE et Pl Ped

bits, and a pl Ugéﬁé%i‘a‘einé’péﬂf&lgﬂ‘@ﬂ%gBhgéscé)f@\érﬂffizhbncbhéuéﬁieeCﬁﬁlﬁb@ﬂd
di sposed 35 t positions corresponding to the unjt nggnetlc,segnents
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conprises the stipe GPrELSPERALE heC pHif oY yMAPTT cHt R Yes into
those included in apgBs+aing avd | abl SeventSenthDuadpeatet eofi nthg regesentind
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segment of the ﬂgggeééfd and having a plurality 6f unit magnetic segments
having a recording capacity of a predetermined number of
bits, and a plurality of elongate conductive rubber lines
10 formed in the base card so as to extend perpendicularly to
the magnetic stripe and disposed so as to correspond to the
unit magnetic segments comprises the steps of reading
magnetic information recorded in the unit magnetic segments
of the magnetic stripe by alread head and supplying a
15 current through a pair of contact units to the conductive
rubber lines to read electrical information, specifying a
unit magnetic segment in which the magnetic information is
recorded from the read electrical information and
determining the magnetic information recorded in the
20 specified unit magnetic segment as the latest magnetic
information, writing the magnetic information to the unit
magnetic segmént of the magnetic stripe corresponding to
the latest magnetic information by a write head to update
the unit magnetic segment, and writing new electrical
25 information by forming a hole through the base card and the
conductive rubber stripe of the unit magnetic segment
separated by a predetermined number of unit magnetic
segments from the updated unit magnetic segment.
According to -an eighteenth aspect of the present
30 invention, a method of wusing a card comprising a
rectangular base card and a plurality of elongate
conductive rubber lines extended in the base card comprises
stéps of supplyving a current through a pair of contact
units to the conductive rubber lines to read electrical
35 information, and writing the latest electrical information
by forming a hole through the base card and a desired one

of the conductive rubber lines.



stripe by a read device, and reading optical information by projecting a
tight beamon the optical waveguides by a light-emtting device and
receiving the light beamby a |light receiving device, specifying the unit
magnetic 10 segnment in which the information is recorded on the basis of
optical information obtained fromthe data region and determ ning the
informati on recorded in the specified unit Suagnetic segnents as the | atest
i nformati on, and conparing the latest information with a naxi nrum avail abl e
amount 15 i ndi cdfhel magnsfHic sprdsf andathe Fardsd ify sArerdanaRi wikh the
avai | abl e amount ded of MiYditiiROReR t&pSSTe idf bRgckAliGlyi pFOVERLIAY the
exceeds the nmaximum avail abl e amount. ‘According to an el eventh aspect of
the present inv@hshepest w88 HRPTO%sing a card conprising a base card 20
and a plurality of optical BRVEYWESCRIPTIONQF iTHE IDRAWENGS ard conpri ses

the steps gof readi opt.i cal 1 nf frgn. b r [ h
opti cal IOwa egui de B&u%%tqo&% 8 8@1 (?){;13%6 %ellel%teé)’a%&%ﬁ:té%e%% v?ﬁgl gﬁ%eaﬁqﬁgﬂ%gg%fame
by a Iight recethéngresenteinvedtbonakihy bedomer a¢reptoppEre?s fnew et de
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readi ng i nformation _ nformation recording card conprising a base
card, an i nfor "REFORPRRYHRG | FEAWANGS f okt iGht he base card, and a

plurality Fig. 1 is a perspective view of a magnetic card in a

10 first embodiment according to the present invention;
Fig. 2 is a plan view of the magnetic card of Fig. 1;
Fig. 3 is a sectional side view of the magnetic card of
Fig. 1:;
Fig. 4A is a graph showing the waveform of a wvoltage
15 signal representing magnetic information recorded in a
magnetic stripe:
Fig. 4B is a graph showing the waveform of a voltage
signal representing magnetic information recorded in a
magnetic stripe when a magnetic tape is applied to the
20 magnetic stripe:
Fig. S5A is a pictorial view of modifications of through
holes and grooves formed in a magnetic stripe;
Fig. 5B is a pictorial view of further modifications of
through holes and grooves formed in a magnetic stripe;
25 Fig. 6A is a table showing the numbers of bits of a
unit magnetic segment:;
Fig. 6B is a table showing bit combinations expressed
by three bits:;
Fig. 7 is a plan view of a magnetic card in a second
30 embodiment according to the present invention;
Fig. B is a perspective view of a modification of the
magnetic card of Fig. 7:;
Fig. 9 is a perspective view of another modification of
the magnetic card of Fig. 7;
35 Fig. 10 is a plan view of a magnetic card in a third
embodiment according to the present invention;

Fig. 11 is a block diagram of an information read



30 optical wavegui des including at |east those included in a maxi num
avai | abl e anmount determ ning region conprises a light-emtting device for
projecting a |light beamon the optical wavegui des included in the maxi mum
avai | abl e anpbunt determ ning region, a |light receiving device for recei.ving
35 the light beamto read optical information fromthe maxi nrum avail abl e
anount determ ning region, a read device #02 feading information recorded
in the information recording -6- unit, and a controller connected to the
light-enmtting dgsies, folre rejaglingr deiorimagigey ifnemidhe Heagrekl¢eoRER, 18nd
conprising a RC@hgt@ﬁk?g 8mHBhEndRYL Mum avai | abl e anount, a maxi num
avai l abl e anount cal culating unit that determ nes 5 a maxi mum avai l abl e
amount on the basi sF&9-t haA okt iz Rersuasiae o &F GeBegpetie FREA in @
recei ving devi cgogp@nt BRbBALheABXbAHBYaYAG! 86! €haNPHBseh€atntentibhe ROM
and a conparing unit  whi

. h_conpares_a naxl mum avail abl upt cal cul at ed
by the naxﬁnun1avaiFégregaﬁnbﬁtac§}§ﬁlgf?ﬂgogk?tCﬁﬁgacga%gg?ﬁﬁoﬁﬁT%?ﬁgtion
read by the read devige. 1Actsrdi phahoviewhoftaemagnaspectand; t he present
Invention, a nagnetkiggaig fé”g”gf%%?vﬁe&GS%agﬂ%”£Hg$E¥¥E card of Fig. 13;

and

Fig. 15 is a plan view of a magnetic card in a fifth
10 embodiment according to the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment

An information recording card in accordance with the
present invention is a magnetic card or an IC card. A
15 magnetic card in a first embodiment according to the
present invention will be described with reference to Figs.
1 to 6B.
Referring to Figs. 1 to 3, a magnetic card 10 has a
rectangular base card 11 formed by putting together a pai;
20 of plastic base plates 1lla and 11b (Fig. 3), a magnetic
stripe 12 printed on the base card 11 so as to extend along
a longitudinal direction of the base card 11, and a
plurality of optical fibers 15, i.e., optical waveguides,
held between the pair of base plates 1lla and 1llb and
25 extending along a direction perpendicular to the magnetic
stripes 12. A colored protective film 18 may be applied to
the base card 11 so as to cover the entire surface of the
base card 11 including the magnetic stripe 12. The base
card 11 is formed by putting the base plates 1lla and 1llb
30 one on top of the other and making the same stick to each
other by vacuum and has a peripheral frame 14 formed by
adhesively bonding together the corresponding peripheral
portions of the base plates 1lla and 1lb. As shown in Fig.
2, the magnetic stripe 12 has a plurality of unit magnetic
35 segments 12a having a recording capacity of a predetermined
number of bits, and spaced from each other by gaps 12b.
When the magnetic card 10 is a 50,000-yen prepaid card,



card, a magnetic stripe provided in the base card, and a plurality of

el ongat e el ectro-conductive rubber lines 15 provided in the base card so
as to extend perpendicularly to the nagnetic stripe. According to a
fourteenth aspect of the present invention, the magnetic stripe of the
magnetic card is provi-ded by arranging a plurality of unit nmagnetic
segnents 20 havi ng a recordi ng capaci +y10f -a predet erm ned nunber of
bits, and the conductive rubber lines are disposed so as to correspond to
the unit nagnet$@03egﬁeatprep@édraang ffora renftiagnbinldspetiialf anee yoertkent

nvention, a casg, GOITYAES fIRY aNPYhBa1BAGENEA" Ehe dblgielle stRlpE Al LY
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present inventil®s B0ReURd¥ SRIRetis Seampnds c12ar8aeBnpeisgngorth 1
r-ect angul ar basye&@r b irfcd@HEL( hendt bwg)forsrmi <or5112h@tbasmeﬁo das ambwn

I lit f t duct Lth d
056 to” o8t enciibel pind bl FAT (HHF hCPAUBHELE c SSOPERE fbr | 480 SEHE Sreps
of readi ng magne¢cord nE00NaNids e dedchntmliet megpred tic ssegpenby has ead
head and 1 eadi ng, Setid Glod QY B hANLRRULP! ¥hB0- 21 GUESE Ve LU UL

pai r of contact™ Uni corrd i up , exam ni ng
read magnetic number nef i its viind the emmeer Q% re¢prdallel und e twikh|be

information tOgegcribed with reference to Fig. 6B. As shown in Fig. 6B,

10 numerical values from O to 7 can be expressed by
combinations of three bits. In this embodiment, each unit
magnetic segment 1l2a has a storage capacity of eleven bits
because one start bit indicating the start of magnetic
information and a stop bit indicating the end of the

15 magnetic information are necessary to write the magnetic
information of nine bits to each unit magnetic segment 12a.
Each unit magnetic segment l2a corresponds to one unit and
hence the magnetic stripe 12 has the 500 unit magnetic
segments 12a.

20 Referring to Fig. 2, the 500 optical fibers 15
correspond to the 500 wunit magnetic segments 12a,
respectively. Each optical fiber 15 extends
perpendicularly to the magnetic stripe 12 and substantially
through the central portioh of the corresponding unit

25 magnetic segment 12a. Each optical fiber 15 has opposite
end portions 15a and 15b fastened to the peripheral frame
14 of the base card 11, and a middle portion 15c between
the opposite end portions 15a and 15b held between and not
" fastened to the pair of base plates lla and 11lb of the base

30 card 11. If the peripheral frame 14 of the base card 11 is
cut off, the base plates 1lla and 1l1lb, and the optical
fibers 15 come apart. The opposite end portions 15a and
15b of the optical fibers 15, fastened to the peripheral
frame 14 are arranged at regular intervals, while the

35 middle portions 15c¢ of the optical fibers 15 meander.
Therefore, when a specified portion of the base card 11,

including the unit magnetic segment 12a is punched, it is



authenticate the sane, and witing new nmagnetic infornmation -7- to the
magnetic stripe by a wite head and form ng a hole penetrating through the
base card and the conductive rubber |ine corresponding to the new magnetic
i nformati on. According to a seventeenth aspect of the present 5

i nvention, a nethod of using a nmagnetic card conprising a rectangul ar base
card, a magnetic stripe provided in the badd card and having a plurality of
unit nmagnetic segnments having a recording capacity of a predeterm ned
nunber of bits, venyt &iffiewlttp eonaeshghhe dnrrrreced gfdcal fdberols
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receive and send out light efficiently. Numerals such as
0, 10, 200, 300, 400, 500 and such are marked on the

10 surface of the base card 11 at positions beside the
magnetic stripe 12 and corresponding to the unit magnetic
segments 12a at intervals corresponding to 100 units to
enable the visual recognition of the remaining value of the
magnetic card 10.

15 A read/write apparatus for reading magnetic information
and optical information from and writing magnetic
information and optical information to the magnetic card 10
will be described with reference to Fig. 1. Referring to
Fig. 1, the magnetic card 10 is advanced in the direction

20 of the arrow L. A .read/write head 23 included in a
read/write apparatus reads information from the magnetic
stripe 12 and write information to the magnetic stripe 12
to update the magnetic stripe 12. The read/write head 23
is connected to a controller 25 connected to a host

25 computer, not shown. A light emitting device (light-
emitting device) 20 provided with a semiconductor laser or
a light-emitting diode is disposed on one side of a card
path along which the magnetic card 10 advances. A light
beam emitted by the light emitting device 20 is condensed

30 by a condenser lens 21 in a narrow light beam, the narrow
light beam travels through each optical fiber 15. A light
receiving device (light sensor) 22 is disposed on the other
side of the card path to receive the light beam traveled
through each optical fiber 15. The light emitting device

35 20 and the light receiving device are connected t the
controller 25.

A punching device 24 is disposed above a position in



20 specified unit magnetic segnent as the |atest magnetic information,
writing the nmagnetic information to the unit nagnetic segnent of the
magnetic stripe corresponding to the latest nagnetic information by a wite
head to update the unit nagnetic segnent, and witing new el ectrical 25
information by formng a hole through the base card and the conductive
rubber stripe of the unit magnetic segnenrtl2eparated by a predeterm ned
nunber of unit nagnetic segnments fromthe updated unit nagnetic segnent.
Accordi ng to anthke gbaxdnpathsperrespondiéngrteethe3Magneiticesttirdpe 12 of
met hod of usi o I S{ Mg ngull o andza ;
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capabl e of eff%&ﬁ%f@%ﬁ:ﬁﬂ%ﬁ?&%igg %ggh.a recess 17 instead of the through
hole 16. The through hole 16 may be formed by melting
portions of the base card 11, the unit magnetic segment 1l2a

10 and the optical fiber 15. The quantity of 1light
transmitted through the optical fiber 15 can be reduced by
breaking the portion of the optical fiber 15 by forming the
through hole 16 or the recess 17, which will be described
later.

15 A method of using the magnetic card 10 as applied to a
prepaid card for renting balls to play a pinball game will
be described hereinafter. First, magnetic information
'represehting 50,000 yens, i.e., 500 units each of 100 vens,
is recorded in the leftmost unit magnetic segment 12a of

20 the magnetic stripe 12 of the magnetic card 10 as viewed in
Fig. 2. Suppose that balls which are worth 100 yens are
rented. The magnetic card 10 is inserted in a card read
system. While the magnetic card 10 is advancing along a
card path in the direction of the arrow L (Fig. 1), the

25 read/write head 23 reads the magnetic information recorded
in the magnetic stripe 12 and sends a signal representing
the read magnetic information to the controller 25.
Meanwhile, the light beam emitted by the light emitting
device 20 and condensed by the condenser lens 21 travels

30 through the optical fibers 15, the light receiving device
22 receives the light beam from each opfical fiber 15 and
sends a signal representing optical information provided by
the light beam to the controller 25. The controller 25
examines the magnetic information with reference to the

35 optical information to authenticate the same, specifies the
leftmost unit magnetic segment 12a storing the magnetic
information on the basis of the magnetic information and



di shonest use thereof. BRI EF DESCRI PTI ON OF THE DRAW NGS 5 The above
and ot her objects, features and advantages of the present invention will
become nore apparent fromthe follow ng description taken in connection

wi th the accompanying drawings, in which: Fig. 1 is a perspective view of a
magnetic card in a 10 first enbodi ment according to the present
invention; Fig. 2 is a plan view of the magi@etdic card of Fig. 1; Fig. 3 is
a sectional side view of the magnetic card of Fig. 1; Fig. 4Ais a graph
showi ng t he waveher wpsficalydinfopmatsion tndieatingr sbakt add rf%lfgﬁhewgical

| nf or mat i on 1 ecok efls s B BANSH fruthid Pond dbretinsA LAk Ihe MG A LEE

wavef orm of a voltage signal representing nagnetic information recorded_in
a magnetic stripefapeationprd framfbe; geé'ﬁfﬁw'édl%t fRONSFic SpEPRBL gz
stripe; Fig. 5Aah8 arBpekekhiliny ewoof medidd cald oncheof latesyh nagastaad
grooves formed in_a nmagnetic stripe; Fig. 5Bis a pictorial view of further
npdificatiéns ofnfﬂFﬂﬁgﬁoﬂoles and grooves forned in a magnetic stripe; 25
Fig. 6A is a table wheni tigetimgmenhersand 1 tiss ofsed thel remigbeiils ségreat ;

pinball game which are worth 100 yens (one unit), the
magnetic card 10 is moved in the reverse direction, i.e.,
a direction opposite the direction of the arrow L, and new
10 magnetic information representing 499 units (= 500 - 1) is
recorded in a unit magnetic segment 12a corresponding to
499 units, i.e., the second unit magnetic segment 12a from
the left as viewed in Fig. 2.
The operation of the card read system for the foregoing
15 procedure will be described hereinafter. The controller 25
drives the punching device 24 to punch out (pierce) a
through hole 16 in the magnetic card 10 at a position
corresponding to the next unit magnetic segment 12a on the
left side of the unit magnetic segment 12a corresponding to
20 499 units, i.e., the leftmost unit magnetic segment 12a
(Fig. 2) to punch a through hole 16 in corresponding
portions of the base card 11, the unit magnetic segment 12a
and the optical fiber 15. Then, the controller 25 drives
the read/write head 23 to record new magnetic information
25 representing 499 units in the unit magnetic segment 12a
corresponding to 499 units. Thus, the magnetic information
recorded in the magnetic card 10 is updated.
Suppose that additional balls which are worth 200 yens
are rented. The magnetic card. 10 is inserted in a card
30 read system. While the magnetic card 10 is advancing along
a card path in the direction of the arrow L (Fig. 1), the
read/write head 23 reads the magnetic information recorded
in the magnetic stripe 12 and sends a signal representing -
the read magnetic information to the controller 25.
35 Meanwhile, the light beam emitted by the light emitting
device 20 and condensed by the condenser lens 21 travels

through the optical fibers 15, the light receiving device



Fig. 6B is a table showing bit conbinations expressed by three bits; Fig. 7
Is a plan view of a nagnetic card in a second 30 enbodi nent according to
the present invention; Fig. 8 is a perspective view of a nodification of
the magnetic card of Fig. 7; Fig. 9 is a perspective view of another

nmodi fication of the magnetic card of Fig. 7; 35 Fig. 10 is a plan
view of a magnetic card in a third enbod-ngdt ~according to the present
invention; Fig. 11 is a block diagram of an information read -9- system

for reading inf22neeceives obbe helonigkedre Teoml ¢arh motivald Brwdi Femnd
Fig. 12A1s a pgrs@ed isugnkheieptefeRORE Idtic@1d inko2mb Y bhNp 80 2L ABEY

according to the present "I nvention; 5 FI%? 12B is a side view of a
cont act el ect r obf@e ukight greem 1850 | Ehey eANKTAIRT A -a magnetic card; Fig. 14
is a side view of tdend@gh@ortion §foth&idhtibil Fiteli g5 dotésdad Maross ew

of a nagnegic C@ﬁg ié&éﬁgéétﬁhit magnetic segment l12a (Fig. 2) has been
broken by the through hole 16, the quantity of 1light
transmitted through the optical fiber 15 changés. The
controller 25 detects the breakage of the optical fiber 15
extended across the leftmost unit magnetic segment 12a from
10 a change in the quantity of light transmitted through the
same optical fiber 15. Upon the detection of the breakage
of the optical fiber 15 extended across the leftmost unit
magnetic segment 15a, the controller 25 specifies the
second unit magnetic segmént 12a from the left as a unit
15 magnetic segment in which the magnetic information is
recorded, and recognizes the magnetic information recorded
in the specified unit magnetic segment 12a and representing
499 units as the latest magnetic information.
When the magnetic card 10 is used to rent balls which
20 are worth 200 yens (two units), the magnetic card 10 is
moved in the reverse direction, i.e., a direction opposite
the direction of the arrow L, and new magnetic information
representing 497 units (= 499 - 2) is recorded in a unit
magnetic segment 12a corresponding to 297 units, i.e., the
25 fourth unit magnetic segment 12a from the left as viewed in
Fig. 2.
The controller 25 drives the punching device 24 to
punch a through hole 16 in the magnetic card 10 at a
position corresponding to the next unit magnetic segment
30 12a on the left side of the unit magnetic segment 12a
corresponding to 497 units, i.e., the third unit magnetic
segment 12a from the left (Fig. 2) to punch out a through
hole 16 in corresponding portions of the base card 11, the
unit magnetic segment 1l2a and the optical fiber 15. Then,
35 the controller 25 drives the read/write head 23 to record
new magnetic information representing 497 units in the unit

magnetic segment 12a corresponding to 497 units. Thus, the



10 enbodi ment according to the present invention. DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBCDI MENTS Fi rst Enbodi nent An i nformation recording card
i n accordance with the present invention is a nagnetic card or an |IC card.
A 15 magnetic card in a first enbodi nent according to the present

i nvention will be described with reference to Figs. 1 to 6B. Referring to
Figs. 1 to 3, a magnetic card 10 has a recttangul ar base card 11 fornmed by
putting together a pair 20 of plastic base plates 1la and 11b (Fig. 3),
a magnetic stripagnetpei infédrovatioe beserdeddinl the amgnetdx eyardl Bhgia

| ongi tudi nal digggitgq, of the base card 11, and a plurality of optical
fibers 15, i.e., optical wavegui des, held between the pair of base plates
11la and 11b and 25 The Sameh@rrgedrshgla TRRAETDN FF@Tetdimeuthe nrorekic

nmagnetic stripesad@. 1A CekOr@sedr FAct kBAtihgMESL 18y he apphiethd@ndbec
base card 11 so_aﬁ to cpver .t he %g%lre,surface of the baSﬁegard 11
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stick to each o vacu nd_h perJd pheral _fr 14 forned
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base pl ates llathedbase. cardsidun the Figit magnetic segment 12a and the

optical fiber 15, and to update the magnetic information

10 recorded in the magnetic card 10 by recording the latest
magnetic information in the relevant unit magnetic unit
12a.

The punching device 24 may compress (deform) respective
corresponding portions of the unit magnetic segment 1l2a,

15 the base card 11 and the optical fiber 15 to form a recess
17 instead of punching out the through hole 16 in the same
portions. If a portion of the optical fiber 15 is

. compressed, the same portion is broken or deformed.
Consequently, the quantity of light transmitted through

20 the optical fiber 15 changes, and the controller 25 detects
a change in the quantity of light transmitted through the
optical fiber 15. In the foregoing embodiment, the new
magnetic informatién is recorded in the unit magnetic
segment 12a after the through hole 16 has been formed in

25 the next unit maghetic segment 12a on the left side of the
unit magnetic segment 12a in which the new magnetic
information is recorded. However, the through hole 16 may
be formed after the new magnetic information has been
recorded.

30 The shape of the through hole 16 or the recess 17 to be
formed by the punching device 24 may be circular (Fig. 2),
pentagonal (Fig. 5A) or <triangular (Gig. 5B). If a
pentagonal or triangular through hole 16 is formed by the
punching device 24, it is very difficult to connect the

35 broken optical fiber 15 properly by fitting a plugging chip
provided with an optical fiber in the through hole 16.

Dishonest methods of using the magnetic card 10 and the



2, the magnetic stripe 12 has a plurality of unit magnetic 35 segnent s
12a having a recording capacity of a predeterm ned nunber of bits, and
spaced from each other by gaps 12b. Wen the nagnetic card 10 is a '

50, 000-yen prepaid card, - 10 - such as a prepaid card for renting balls
whi ch are worth 50,000 yens to play a pinball gane, the magnetic stripe 12
has 500 unit magnetic segments 12a each beﬂng-mnrth 100 yens. Since 256
(nine bits) < 500 < 512 (ten bits) as shown 5 in Fig. 6A, each unit
magneti ¢ segmencapabilityalife & gnethast dB00SERYt $hah@gmedt curfardmPeinc

segment has a r E&gééltﬁlﬂgcé‘ﬂécdiéh&ie& REDbESthd NRadid i d WhhEt\earn1tihse
nunmber of bits and the nunb of recordable units wll be described with

reference to Fi §es6Bibad BREGANPATRFg. 6B, 10 nunerical values from O
to 7 can be expaepse€ibhy E&DsMbMEEt aRschid IdP eibigt thel mathesic card

nmbod ' 12
bi 15 bocauSe ondOSEEFECHET PrPGSCERG ERESstar PABPCRGRE: Fo RrPBY HEPPoREhnd
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tape 19 as shown in Figs. 4A and 4B. In the magnetic card
10 of the present invention, the magnetic stripe 12 has the
10 unit magnetic segments 12a and the gaps 12b. Therefore, a
voltage signal representing the magnetic information read
from the magnetic stripe 12 has a waveform having elevated
sections corresponding to the unit magnetic segments 12a,
and low sections corresponding to white noise generated by
15 the gaps 12b as shown in Fig. 4A. If the magnetic tape 19
is attached adhesively to the portion of the magnetic card
10 corresponding to the magnetic stripe 12, a voltage
signal representing the magnetic information read from the
magnetic tape 12 has low sections corresponding to white
20 noise generated by the gaps 12b, and elevated sections
corresponding to the unit magnetic segments 1l2a and having
a curved shape more gentle than that of the elevated
sections corresponding to the unit magnetic segments 12a of
the magnetic card 10 to which the magnetic tape 19 is hot
25 attached. Therefore, the magnetic tape 19 dishonestly
attached to the magnetic card 10 can be detected through
the detection of a change in the waveform of the voltage
signal representing the magnetic information. The gaps 12b
can be concealed by coating the surface of the base card 11

30 entirely with the colored protective film 18.
Another possible dishonest method of using the magnetic
card 10 punches a hole in a portion of the base card 11
lying inside the peripheral frame 14 and including the
through hole 16 or the recess 17, and fits a plugging chip
35 including an optical fiber in the hole. However, if a
portion of the base card 11 is punched, the optical fiber
15 held between the base plates lla and 1llb is dislocated



Each unit magnetic segnent 12a corresponds to one unit and hence the
hmagnetic stripe 12 has the 500 unit nagnetic segnents 12a. 20

Referring to Fig. 2, the 500 optical fibers 15 correspond to the
500 unit magnetic segnents 12a, respectively. Each opti cal fiber
15 extends perpendicularly to the magnetic stripe 12 and substantially

t hrough the central portion of the correspd¥i-ng unit 25 magneti c
segnent 12a. Each optical fiber 15 has opposite end portions 15a and 15b
fastened to thebpesupherthie foasme cardf lihdshafermed dby1 pusitdng rtkri| base

portion 15c bEtﬁQQQeEhﬁlgpaﬁé'i?beaﬁepeﬁtt@ﬁso§5€hén9tﬁ59 Qﬁhdmseaﬂgeehand
not fastened to the pair of base plates 1la and 11b of .the base 30 rd

11. If the per?ﬁﬁ@r%Fl‘F]Fa?Fé eP/-‘FhoPtPﬁ€ By 1 F "ﬁr§:h€ﬂ“°6:lef Sllﬁgebﬁg@
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portions 1 and_15b, f t o] ti% 3 4 e
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of the base cargnllogfdehitdl Uhdd % Nthe "BYTLET BB 1ddRudda PLACRET 1!
coinciding with the broken ends of the optical fiber 15 of
the magnetic card 10.

10 Thus, the magnetic card 10 in the first embodiment is
capable of effectively preventing the dishonest use thereof
and the dishonest alteration of the magnetic information
recorded therein.

Second Embodiment

15 A magnetic card 10 in a second embodiment according to

. the present invention will be described with reference to

Fig. 7, in which parts like or corresponding to those of

the magnetic card 10 in the first embodiment shown in Figs.'

1 to 6B are designated by the same reference characters and

20 the description thereof will be omitted. The magnetic card

10 in the second embodiment differs from the magnetic card

10 in the first embodiment only in the construction of a
magnetic stripe 12 employed therein.

Referring to Fig. 7, the magnetic card 10 is a

25 30,000-yen prepaid card for renting balls to play a pinball

game. If one unit corresponds to 100 yens, 30,000 yens is

represented by 300 units. Since 256 (nine bits) < 300 <

512 (ten bits), magnetic information representing 300 units

can be recorded in each unit magnetic segment 12a when the

30 unit magnetic segment 12a has a recording capacity of nine

bits. In the second embodiment, each unit magnetic segment

12a has a start bit indicating the start of the magnetic

information and a stop bit indicating the end of the

magnetic information, and hence each unit magnetic unit 12a

35 has a storage capacity of eleven bits. In the second

embodiment, fifteen units are assigned +to each unit

magnetic segments 12a and hence the magnetic card 10 is



very difficult to connect the disconnected optical fiber 15 by fitting a

pl uggi ng nenber having an optical fiber 15 in a hole formed when the
specified portion of the base card 11 is punched. Each optical fiber 15
is 0.3 Mmin 5 di aneter, and the end surfaces of the opposite ends 15a
and 15b of each optical fiber 15 are exposed outside in the edges of the
base card 11 and are mirror-finished to recdd ve and send out |ight
efficiently. Nurmerals such as 0, 10, 200, 300, 400, 500 and such are narked
on the 10 supravadetl whi&hpiwensyr ynit megpesici spameRsEd&28né3RAGAS! Fc
stripe 12 and cggnesponding to the unit nmagnetic segnments 12a at |ntervals
correspondlng to fOO units to enable the visual recognition of th
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control ler 25 conneghed LRiAgNeAE magnetic card 10, magnetic information

10 representing 300 units which are worth 30,000 yens is

recorded in the leftmost unit magnetic segment 12a. When

some units of the magnetic card 10 are used and the number

of remaining units is in the range of 286 to 299, magnetic

information representing the remaining units is recorded

15 in the leftmost unit magnetic segment 1l2a. When the

further units of the magnetic card 10 are used and the

number of the remaining units is in the range of 241 to

255, magnetic information representing the remaining units

is recorded in the fourth unit magnetic segment 12a from

.20 the left, and portions of the third unit magnetic segment

12a from the left on the left side of the fourth unit

magnetic segment 12a and the optical fiber 15 are broken.

Modifications

The magnetic cards 10 shown in Figs. 1 to 7 employ the

25 optical fibers 15 as the optical waveguides. A magnetic

card 10 shown in Fig. 8 in a modification of the foregoing

magnetic cards 10 has a rectangular base card 11 consisting

of a pair of base plates l1la and 1lb, grooves 28 forming

light paths for a light beam are formed in the base plate

30 11b and are covered with the other base plate 1la. A light

beam travelé from one side of the other side of the

magnetic card 10 through the groove 28. If a through hole

16 or a recess 17 is formed in a portion of the magnetic

card 10 corresponding to the groove 28 to break the groove

35 28, the gquantity of the light beam that travels through the
groove 28 is reduced.

Although the information recording cards in the



25 conputer, not shown. A light emtting device (light- emtting
tlevice) 20 provided with a sem conductor laser or a light-emtting diode is
di sposed on one side of a card path along which the nagnetic card 10
advances. A light beamemtted by the light emtting device 20 i s condensed
30 by a condenser lens 21 in a narrow | ight beam the narrow |ight beam
travel s through each optical fiber 15. A4 ilght-receiving device (light
sensor) 22 is disposed on the other side of the card path to receive the

| i ght beam t r avébregehngugnbeddneopsi showni Bar Figs.THe 19 ght a&@i meppgtic

device 35 20-apdst 1, 'ﬂrﬂ!‘tlr{f%‘iﬁn'a\{:'l@ﬂ E'&&bfélﬁéec&ﬁd‘&%%%@:otrdh%e with
control l er 25. A punching devi ce 24 di sposed above a position in -

- the card pat h*86r PESHBIEI IRt “}?é’gﬁ’@t pe IEr¢ped B0 &S shovradRefie-

card 10 to punch. a tzxtasr @neRmhalne F&@ i cameasm@hfw wrha@na Qéctaﬁgbmae
card 11, the un éIC se na 12a

ber 15.
punchi ng d |ceb?§e e@hwngc%P +ﬁﬁf &FgfﬁégEgPHeﬁagg 111,
the unit nagnetandsagnmatmmaalanﬂlthmbeﬁﬂedainftherbasetoafdrmia r ehes3C1l7

instead of the hﬁﬁﬂighsl of the IC card 30, similarly to the magnetic
stripe 12 of the magnetic card 10, serves as information
recording unit. Information is written to and read from
10 the IC module 31 and the information stored in the IC
module 31 can be.updated.
Third Embodiment
A magnetic card 10 in a third embodiment according to

the present invention will be described with reference to

15 Figs. 10 and 11, in which parts like or corresponding to
those of the first embodiment shown in Figs. 1 to 6B and
the second embodiment shown in Fig. 7 are designated by the
same reference characters and the description thereof will
be omitted.

20 The magnetic card 10 in the third embodiment is
provided with optical fibers 15 which are divided into
those arranged in a maximum available amount determining
region and those arranged in a data region. This magnetic
card 10 is the same in other respects as the magnetic card

25 10 in the second embodiment shown in Fig. 7. _

Referring to Fig. 10, the magnetic card 10 has a base
card 11 having a peripheral frame 14, a magnetic stripe 12
having a plurality of unit magnetic segments 12a, and the
optical fibers 15 respectively corresponding to the unit

30 magnetic segments 12a. Some of the plurality of optical
fibers 15 are assigned to a maximum available amount
determining region 40, and the rest are assigned to a data
region 41 in which the information recorded in the unit
magnetic segment 12a of the magnetic stripe 12 is subjected

35 to authentication. The unit magnetic segments 12a in the
maximum available amount determining region 40 are not

necessarily indispensable, and the maximum available amount



hole 16. The through hole 16 may be forned by nelting portions of the base
tard 11, the unit magnetic segnent 12a 10 and the optical fiber 15.
The quantity of |light transmitted through the optical fiber 15 can be
reduced by breaking the portion of the optical fiber 15 by form ng the

t hrough hole 16 or the recess 17, which will be described later. 15

A nmet hod of using the magnetic card 10 as- #fpl4ed to a prepaid card for
renting balls to play a pinball gane will be described hereinafter.

First, magneti cdeteomintingnreabensthimayybsoppovigedswith onlystheyapticasch
of 100 yens, isghpepeded in the leftnost unit magnetic segnent 12a of 20
the magnetic stripe 12 of the magnetic card 10 as_ viewed in Fig. 2. Su gose
that balls which ar Uhgsr tgingo W, Magnetichard - ngghieat &gFBrTBtFE
inserted in a cagegresadtsngt @MmaXfimie dvei raietamourat d sl@Gecordddatni the

al ong a card patpggi n.the digyection of .the artow,L (Fieq. 1

t he_25.
read/ wr it e headP2¥TPe3EY Gfe TRGHERT cE1RFHT rrég i O SRR ﬁ‘égﬁéaﬁé?i c
stripe 12 and sandsnz degeahindpgesegiongd® he Ireddhisagmboddmenttor thei shaxt o

the controller 25.,Meamylides t1e LEGNL DEAREATH Sthd Yk BEnbh OBkl TLbiEND
evi ce 20 and condensed by the condenser [ens 21 travels 30 t hr ough the
optical fibers apounite deitgpmindsgi viegdode Ande ENge e IE t HEXFY gRPUBehm
from each OptiCak)n&ﬁgﬁm%ﬁd@gilable amounts can be determined by breaking
10 one of the six optical fibers 15. For example, if optical
information "1" is recorded in the six optical fibers 15,
(Reference unit "1") + (Optical information "1") = "2" is
recorded. If a unit maximum amount is 500 yens, a maximum
available amount is 500 x 2 = 1000 yens. If optical
15 information "9" is recorded in the six optical fibers 15,
(Reference unit "1") + (Optical information "9") = "10" is
recorded and a maximum available amount is 500 x 10 = 5,000
vens. If optical information "64" is recorded in the six
optical fibers 15, (Reference unit "1") + (Optical
20 information "64") = "65" is recorded and hence a maximum
available amount is 500 x 65 = 32,500 yens.

Suppose that optical information "1" is recorded in the
six optical fibers 15 to determine a maximum available
amount of 1000 yens. Since the unit magnetic segment 12a

25 has a recording capacity of eleven bits including one start
bit and one stop bit, the unit magnetic segment 1l2a has
nine bits available for information recording, and is
capable of storing 512 units at the greatest. If one unit
is equal to 100 yens, information representing 51,200 yens

30 at the greatest can be recorded in the unit magnetic
segment 1l2a. The unit magnetic segments 12a of the
magnetic card 10 are formed for every five units (500 yens)
because the unit maximum amount is 500 yens. Therefore,
the number of the unit magnetic segments 12a (the number of

35 the optical fibers 15) in the data region 41 corresponds to

the maximum optical information of "64" in the maximum



sends a signal representing optical information provided by the |ight beam
to the controller 25. The controller 25 exam nes the magnetic information

with reference to the 35 optical information to authenticate the sane,
specifies the |eftnmost unit magnetic segnment 12a storing the magnetic
I nformati on on the basis of the magnetic information and - 13 - the

optical information indicating that all thelbptical fibers 15 are
continuous, and determ nes that the magnetic information read fromthe
| ef t rost unit mayediliablec gmonntl 2eiedminpngscaging 400andi is equefetibabdst

magnetic 5 'ntor(%tfke%nc\éh%ﬂcheln‘ggmetbﬁtiéaﬂ 1QsbemHeednt ®gnent balls

for a pinball game wh are worth ens (one unit), the magnetic card
10 i s noved in the PEFerseeprBining, tmeeﬂax%ﬂ%ﬂrqyﬁﬁkﬂ?kﬁnﬂﬂﬂqﬂ§ e 1000

direction of th e@rsronybraaﬁlﬁgwﬁ{é oﬁﬁﬂ@@ll Eilbefrer Nes i @& e € MR mgh

499 units (= 500 geg a uni t magnetig.se %e

cor r espondihg t&vﬁééaﬁﬁet§m°un eFﬁE dBBHq ﬁﬁﬁ? nganeggg U84 e RRIRSLEiF om

the left as vi ewegments §2a2extheddpgr &heotwof uhiie magdeteéadsegstetsf a2at he

foregoi ng from the left of the data region 41 are broken to prevent
the dishonest recording of magnetic information. All the
unit magnetic segments of the data region 41 need not

10 necessarily be broken and may be kept unbroken. Meanwhile,
magnetic information representing ten units (1000 yens) is
recorded in the leftmost unit magnetic segment 12a of the
data region 41.

Suppose that 500 yens of the magnetic card 10 has been

15 used and the remainder is five units (500 yens). Then,
magnetic information representing five units is recorded in
the second unit magnetic segment 12a from the left of the
data region and the left most unit magnetic segment 12a of
the data region is broken.

20 Such a mode of use of the magnetic card 10 will be
described in further detail. As shown in Figl 1, a
fead/write head 23 reads the magnetic information recorded
in the magnetic stripe 12 having the unit magnetic segments
12a of the magnetic card 10, and the read/write head 23

25 sends a signal representing the read magnetic information
to a controller 25. Meanwhile, a light beam emitted by a
light emitting device 20 and condensed by a condenser lens
21 travels through the optical fibers 15, and a light
receiving device 22 receives the light beam transmitted

30 through the optical fibers 15 and sends optical information
to the controller 25. The controller 25 specifies the unit
magnetic segment 12a in which information is recorded on
the basis of the optical information provided by the
optical fibers 15 included in the data region 41, and

35 determines the information recorded in the specified unit
magnetic segment 12a as the latest information.

For example, if information representing 500 yens is



15 procedure will be described hereinafter. The controller 25 drives the
punchi ng device 24 to punch out (pierce) a through hole 16 in the nagnetic
card 10 at a position corresponding to the next unit magnetic segnent 12a
on the left side of the unit magnetic segnent 12a corresponding to 20 499
units, i.e., the leftnost unit nmagnetic segnent 12a (Fig. 2) to punch a

t hrough hole 16 in correspondi ng portions- &2 tthe base card 11, the unit
magneti c segnment 12a and the optical fiber 15. Then, the gontroller 25
drives the readrecordededn XBet secovdr unaswnaagesicc seanepialiianfzom the

representing 499 4Ri ik | Phd h@akBl rFRYRCIAL SREMRRAE 126 -HOTGESPOREGRALER
499 units. Thus, the magnetic information recorded in the magnetic card 10

i s updat ed. SupFSgEepkat2adtren g 184t sinfr chthe &Mt Lo ifefagnpEic
rented. The nagegineftCard, 16fi thé N&Ltd eskdibrd iGAbtoXen, theadespademnit

i e the OnelEnSid Locusp e RO ot B C BRI L A g ke
i nfornati on r ecepeedfiledt ba phg_riﬁé:bs shf iPhe thtdodlsdnderaasignmaprovided
b, OBy, TS, A O Lhd I Lalieh 22, 8R4, cne
condensed by t hdnfommatden | €90 2vensdyerecendedgin hEheptsragifigshr ynig
the light recei ybpge¥eW S€gment 12a is regarded as the latest information.
10 Then, the read/write head 23 writes the remaining amount to
the magnetic card 10.

Referring to Fig. 11 showing a read system employed in
carrying out the present invention, the signal representing
the magnetic information read by the read/write head 23 and

15 given to +the controller 25 is converted into a
corresponding digital signal by an A/D converter 35, and
the digital signal is given to a comparator 36. The
optical information provided by the optical fibers 15 of
the maximum available amount determining region 40 among

20 the optical information provided by the light receiving
device 22 is given to a maximum available amount
calculating unit 38 of the controller 25. The controller
25 has a ROM 37 storing a maximum available amount of, for
example, 500 yens. The maximum available amount of 500

25 yvens is given from the ROM 37 to the maximum available
amount calculating unit 38. Upon the reception of the
optical information of, for example, "1" provided by the
optical fibers 15 of +the maximum available amount
determining region 40, the maximum available amount

30 calculating unit 38 calculates (Reference unit "1") +
(Optical information "1") = 2, and calculates a maximum
available amount of 1000 yens = 500 yens x 2, using the
unit maximum available amount of 500 yens.

Then, the comparator 36 compares the maximum available

35 amount of 1000 yens calculated by the maximum available
amount calculating unit 38, and the magnetic information

read by the read/write head 23. The magnetic information



- 14 - 22 receives the light beamfrom each optical fiber 15 and sends a
Signal representing optical information provided by the |ight beamto the
controller 25. Since a portion of the optical fiber 15 extended across 5

the leftnost unit magnetic segnent 12a (Fig. 2) has been broken by the

t hrough hole 16, the quantity of light transmtted through the optical

fi ber 15 changes. The control |l er 25 dete@&3 + he breakage of the optical
fi ber 15 extended across the leftnost unit nmagnetic segnment 12a from 10

a change in thergadnbyt jhefreadinritehand 28dovahsutm hhewme topPrcapss
fiber 15. Upon thandabee! vemlf e tHeakagite®ic tIRrORhd€bn f+E86rddd in

extended across the leftndst unit nﬁgn_et I ¢ segnent. 15a, the controller 25
speci fies the s&bBnlegRPtifegREtPR Legrfiishenastdy adered tos2adtRpters
magneti ¢ segnmenambln®hoEh nicheyyaguih Gs Nferotd iyesnhsg Sox €20y 0eol, yéend, the

i th tic,i ' ded in. the ified unit_nagnetic
Cegnant 122 andor8PBEER The-HEs Thid the TAE Pt o RETRL R ERPoPRRELEn
When the nagnet be deftect8di byusbd tompenatbal 86 whibhreDiabiditywor I 260
yens (two units)g EBﬁnﬁﬁggﬁﬁz' ¢hEhdgh8tis TR¥EAmhRibACHAEVEESRobEEEL! BB

I.e., a direction opposi
altered, the comparator 36 gives a signal to that effect to

the host computer.
10 Fourth Embodiment
Referring to Figs. 12A, 12B, 13 and 14 showing a

magnetic card 10 in a fourth embodiment according to the
present invention, the magnetic card 10 has a rectangular
base card 11 formed by putting together a pair of plastic
15 base plates 1la and 11b (Fig. 14), a magnetic stripe 12
printed on the base card 11 so as to extend along a
longitudinal direction of the base card 11, and a plurality
of conductive rubber lines 115 held between the pair of
base plates lla and 11b. A colored protective film 18 may
20 be applied to the base card 11 so as to cover the entire
surface of the base card 11 including the magnetic stripe
12. The base card 11 is formed by putting the base plates
lla and 11b one on top of the other and making the same
stick to each other by vacuum and has a narrow peripheral
25 frame 14 formed by adhesively bonding together the
corresponding peripheral portions of the base plates 1lla
and 11lb. As shown in Fig. 13, the magnetic stripe 12 has
a plurality of unit magnetic segments 12a having a
recording capacity of a predetermined number of bits, and
30 spaced from each other by gaps 12b.

The construction of the magnetic stripe 12 will be
described on an assumption that the magnetic card 10 a
prepaid card for renting balls to play a pinball game.
Suppose that the magnetic card 10 is a 50,000-yen prepaid

35 card. Then, the magnetic stripe 12 has 500 unit magnetic
segments 1l2a each being worth 100 yens. Since 256 (nine
bits) < 500 < 512 (ten bits) as shown in Fig. 6A, each unit



the direction of the arrow L, and new magnetic information representing 497
nits (= 499 - 2) is recorded in a unit nmagnetic segnent 12a correspondi ng
to 297 units, i.e., the 25 fourth unit nmagnetic segnent 12a fromthe
left as viewed in Fig. 2. The controller 25 drives the punching device 24
to punch a through hole 16 in the nmagnetic card 10 at a position
corresponding to the next unit nagnetic sedghent 30 12a on the left side
of the unit nagnetic segnment 12a corresponding to 497 units, i.e., the

third unit magn@ggaeddgnsrgmend 128nismblerto @egprd S0t unditehwhgn gach
through hol e 16yind tCaHdpsPOIKli B8gRent| BRs o i:ééobé&ﬁgcifdiaa&tj hef URlihe
magneti c segnent{ ,12a and the ggthal fiber 15. Then, 35 t he contéolhgr
25 drives the r4dBwrit BReZ§125108 LEIHEE WS aBHBPEE Off JHifi iohd the
r Spr esenti ngh49?1umlbietrsoifrtrédimrdﬁﬁ>1e g wd 13epaaidsdibad iadpeedengntce
497 units. Thus

magneti c cé%d 130} ggbdgpéé?A%hg%%gﬁéaérggénggE:gﬂpégggégggaggg%cngWeothe

magnetic card 1@o § wsad Heorexmrassey ey | combinastensegficthree bits. In
this embodiment, each unit magnetic segment l2a has a
storage capacity of eleven bits because one start bit
indicating the start of magnetic information and a stop bit

10 indicating the end of the magnetic information are
necessary to write the magnetic information of nine bits to
each unit magnetic segment 12a. Each unit magnetic segment
12a corresponds to one unit and hence the magnetic stripe
12 has the 500 unit magnetic segments.

15 Referring to Fig. 13, the 500 conductive rubber lines
115 correspond to the 500 unit magnetic segments 12a,
respectively. Each conductive rubber line 115 extends
perpendicularly to the magnetic stripe 12 and substantially
through the central portion of the corresponding unit

20 magnetic segment 12a. Each conductive rubber line 115 is
extended in a slight tension and has opposite end portions
115a and 115b fastened to the peripheral frame 14 of the
base card 11, and a middle portion 115c between the
opposite end portions 115a and 115b held between and not

25 restrained from movement by the pair of base plates lla and
11b of the base card 11. If the peripheral frame 14 of the
base card 11 is cut off, the base plates l1lla and 11lb, and
the conductive rubber 1lines 115 come apart. The end
portions 115a and 115b have exposed extremities 1154

30 extending outward beyond the long sides of the narrower
base plate 1lla to the long sides of the wider base plates
11lb as shown in Fig. 12A. A pair of contact units 120 and
122 are disposed so as to come into contact with the
exposed extremities 115d, respectively.

35 The opposite end portions 115a and 115b of the
conductive rubber 1lines 115, fastened to the peripheral

frame 14 of the base card 11 are arranged at regular



5 i nformation fromthe unit nmagnetic segnent 12a, to read optical
irnformation provided by the optical fibers 15, a through hole 16 is punched
out in corresponding portions of the base card 11, the unit nagnetic
segnent 12a and the optical fiber 15, and to update the nagnetic

I nformation 10 recorded in the magnetic card 10 by recording the | atest
magnetic information in the rel evant unit-r&gnetic unit 12a. The punchi ng
device 24 may conpress (deform respective correspondi ng portions of the
unit magnetic sadgitemvalza, wWisile the babtddlber porrigme t hkSopthetaledn bghels

to forma recesgphlsipal 8ad PoRBHY 1Y s ladd ' 1K QD fI0l FodOchiet bR same

portions. | f a portion_of 'the optical . fi I s conpressed, the
sane portion ist6PSRER- orIéePoFHEBUQEOHQé&uéﬁtF§ fPﬁ@eauﬁhFPP9hthﬁlﬁﬁﬂt

transmtted thrpagheZfc sebh@n&pﬂ&%ahﬂatﬁHeJébﬂ&E&EEﬁh fﬁﬁbéﬁelﬂﬁétumb|er

d h ed th
20, det pet =, AR RS ST S AN 2SR RES L ol LhSougn
i nformati on i s hetder édand ﬁmebm*oktampgeeesoosagtmmnﬁ?mﬂfweerubbeﬁ hinegh
nol e 16 has beeq: GOLRdnknediarg LIE diga il P AREGICGTRAl 4133 98,1 e

| eft side of the unit nmagnetic Segmne e hew maghe
i nformation is F§§9ﬁ§§dvelwmever, the through hole 16 nay be forned after

the new magnetic injorgRbl/eRiRaS RR’/’m for reading magnetic information
10 from and writing magnetic information to the magnetic card
10 and for reading electric information from the magnetic
card 10 will be described hereinafter. Referring to Figs.
12A and 12B, the magnetic card 10 is advanced in thé
direction of the arrow L to read magnetic information from
15 and to write magnetic information to the magnetic stripe 12
of the magnetic card 10 by a read/write head 23 connected

to a controller 25. '
As shown in Fig. 12A, a pair of contact units 120 and
122 having electrodes to be brought into contact with the
20 opposite exposed extremities 115d of each conductive rubber
line 115, respectively, are disposed at positions
corresponding to the long sides of the magnetic card 10.
The pair of contact units 120 and 122 are connected to the
controller 25. As shown in Fig. 12B, the contact unit 120
25 is provided with a pair of electrodes 120a and 12b, the
contact unit 122 is provided with a pair of electrodes 122a
and 122b. The electrode 120a of the contact unit 120 and
the electrode 122a of the contact unit 122 are used to
authenticate the electrical connection of the opposite
30 extremities 115d of each conductive rubber line 115. The
dishonest electrical connection of the respective exposed
extremities 115d of the adjacent conductive rubber lines
115, exposed on the same side of the magnetic card 10 can
be detected by bringing the electrodes 120a and 120b of the
35 contact unit 120 or the electrodes 122a and 122b of the
contact unit 122 into contact with the exposed extremities

1154 of the adjacent conductive rubber lines 115. As shown



recorded. 30 The shape of the through hole 16 or the recess 17 to be
fornmed by the punching device 24 may be circular (Fig. 2), pentagonal

(Fig. 5A) or triangular (G g. 5B). | f a pentagonal or triangul ar
through hole 16 is formed by the punching device 24, it is very difficult
to connect the 35 broken optical fiber 15 properly by fitting a plugging
chip provided with an optical fiber in the 2brough hol e 16. Di shonest

met hods of using the magnetic card 10 and the - 16 - capability of a

net hod of usi ng ith&igagrds.c & dunchdng desjice i2fy ishdifrasste so Hfthee

magnetic card lGhayridtike sdﬁ%@ hedoletRe NRddRetid FO6S1 10 Qndiiéé’lQﬁﬁr rgriehod

of using the nagneti.c card 5 %2 att ches a nqﬁlc tap 19 ad eS|v
to a portion of RMEHAhATERr 8210 4%; %VT%% gR&ﬁ ﬁ%ﬁ%
12 and records mmgnmgmabaa:dj mDOtmafcbnfm a mhtimagmagoém tetslpsodﬁm atsheshmmt in

Figs. 4A and 4B. %@@@g&ﬁ f%g'aikﬁ o SRR gl‘iﬁﬂéfoﬁ gggipss.

magnet i c strlpemﬁg magneti ¢ segnents 12a and R
12b. Theref ore,The \mm@a dicdiea |l & a@ye dentfiorgedh dynagddiing ianfoemidcro et

read the magnetic card 10.
A method of using the magnetic card 10 will be
described hereinafter on an assumption that the magnetic
10 card 10 is used as a prepaid card for renting balls to play
a pinball game.
First, magnetic information representing 50,000 yens,
i.e., 500 units each of 100 yens, for renting balls to play
a pinball game is recorded in the leftmost unit magnetic
15 segment l1l2a, as viewed in Fig. 13, of the magnetic stripe
12 of the magnetic card 10. Suppose that balls which are
worth, for example, 100 yens are to be rented by using the
magnetic card 10. As the magnetic card 10 is advanced in
the direction of the arrow L (Fig. 12A), the read/write
20 head 23 reads the magnetic information from the magnetic
stripe 12 and sends a signal representing the read magnetic
information to the controller 25. Meanwhile, a current is
supplied to each conductive rubber line 115 by the pair of
contact units 120 and 122 by bringing the respective
25 electrodes 120a and 122a of the contact units 120 and 122
into contact with the opposite exposed extremities 1154 of
each conductive rubber line 115, respectively. At the same
time, the electrodes 120a and 120b of the contact unit 120
are brought into contact with the exposed extremities 115d
30 of the adjacent conductive rubber lines 115 on one side of .
the magnetic card 10, and the electrodes 122a and 122b of
the contact unit 122 aré brought into contact with the
expoSed extremities 1154 of the adjacent conductive rubber
lines 115 on the other side of the magnetic card 10 to
35 detect the dishonest connection of the adjacent exposed
extremities 115d. The contact units 120 and 122 give

electrical information representing the condition of the



fromthe magnetic stripe 12 has a waveform having el evated sections
corresponding to the unit nmagnetic segnments 12a, and | ow sections
corresponding to white noi se generated by 15 the gaps 12b as shown in
Fig. 4A. |If the magnetic tape 19 is attached adhesively to the portion of
the magnetic card 10 corresponding to the nmagnetic stripe 12, a voltage
signal representing the magnetic informatt @V read fromthe nagnetic tape 12
has | ow sections corresponding to white 20 noi se generated by the gaps

12b, and el evat eonductivesrubbesshires id X Fot fheupPRtrabher 25 selfhent $he2a

and having a cUpyadrdlape MY Grdidiives (dbdctRbdaDl 1HPSrRbEYSh Cdn8sehk O
corresponding to the unit magnetjic segnents 12a of the magnetic card 10°to

whi ch the magnetPgtt &jd 4§ Copfucksive by, clfines 195 oFOREINHAUS npghet i ¢
tﬁpe 1g dihs hgne&bhstrauufaehedhﬁ'pe&hfigagﬂﬁh i](éﬁﬂfdi;ﬂ?hrﬁﬂﬂmbglndtﬁ.ecfsedmeflt

t hrough t etegtion of. a e in the waveform t he vol t age, signa
representi ng thzaﬁag‘r{ét Vgl?ﬁf %?‘%atw?ﬁﬂeﬁah% bgtgmﬁﬁlgﬁn Be I(-:eo%ce%ﬁ" d 89‘1
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However, if a . . .
10 to the electrical information.

Suppose that the magnetic card 10 is used for renting
ball which are worth 100 vyens (one unit). Then, the
magnetic card is moved in a direction opposite the
direction of the arrow L and new magnetic information

15 representing 499 units (= 500 - 1) is recorded in the
second unit magnetic segment 12a from the left as viewed in
Fig. 13.

The dontroller 25 drives the punching device 24 +to

punch (pierce) the leftmost unit magnetic segment 12a on

20 the left side of the second unit magnetic segment 12a so
that corresponding portions of the base card 11, the
leftmost unit magnetic segment 1l2a and the conductive
rubber line 15 are punched out to form a through hole 16.
Then, the controller 25 drives the read/write head 23 to

25 record the new magnetic information representing 499 units
in the second unit magnetic segment 12a from the left to
update the magnetic card 10.

Suppose that the magnetic card 10 is used again to rent

additional balls which are worth 200 yens. The magnetic
30 card 10 is advanced in the direction of the arrow L (Fig.
12A), and the read/write head 23 reads the magnetic
information recorded in tﬁe magnetic stripe 12 and sends a
signal representing the magnetic information read from the
magnetic stripe 12 to the controller 25. Meanwhile, the
35 pair of contact units 120 and 122 supply a current through
each conductive rubber line 115. Electrical information

representing the condition of the conductive rubber lines



portion of the base card 11 is punched, the optical fiber 15 held between

t he base plates 1l1la and 11b is di sl ocated - 17 - because the base card
11 is fornmed by putting the base plates 1la and 11b one on top of the other
and maki ng the sanme stick to each other by vacuum Furthernore, since the
m ddl e portion 15c of the optical fiber 15 between the 5 opposite end
portions 15a and 15b neander, it is very-d&&ficult to fit the plugging
chip in the punched hole with the opposite ends of the optical fiber

i ncl uded t herei Aloilrcispniy Wt EheheoptsréAesndsS -of $Hrcepthearondysitive of

the nmagnetic canghpber 19ne 115 cotéSpddBiipeBethe K €hddk ivhitth fabnettic
enbodi nent is capable of effectively preventing the dishonest use _thereof
and the di shoneSeIFEN 42RokFH9- thd) iy RECKED ﬂYoJFlﬁ%t‘FQFP‘f d’ﬁ)&ﬁd e gﬁen

Second Enbodi nemroken piecesh 8Rgbll caadubtiilre nrabbesond reatbbllb mehtrink
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the first enbodirespectioedyi.n Fgsce the conductive rubber line 115 is
broken, the pair of contact units 120 and 122 are
electrically disconnected from each other, and the
controller 25 detects the breakage of the conductive rubber
10 line 115 on the basis of the electric signals provided by
the pair of contact wunits 120 and 122. Then, the
controller 25 determines that the magnetic information
representing 499 units and recorded in the second unit
magnetic segment 1l2a from the left is the latest magnetic
15 information through the authentication of the magnetic
information with reference to the electrical information.
When the magnetic card 10 is used further to rent balls
which are worth 200 yens (two units), the magnetic card 10
is moved in a direction opposite the direction of the arrow
20 L and new magnetic information representing 497 units (=
499 - 2) is recorded in the fourth unit magnetic segment
12a from the left as viewed in Fig. 13. In this case, the
controller 25 drives the punching device 24 to punch the
third unit magnetic segment 12a on the left side of the
25 fourth unit magnetic segment 12a so that corresponding
portions of the base card 11, the third unit magnetic
segment 12a and the conductive rubber line 15 are punched
out to form a through hole 16. Then, the controller 25
drives the read/write head 23 to record the new magnetic
30 information representing 497 units in the fourth unit
magnetic segment l12a from the left to update the magnetic

card 10. )
Similarly, the magnetic information and the electrical
information are read from the unit magnetic segment 12a and
35 the conductive rubber line 115 of the magnetic card 10, the
base card 11 and the conductive rubber line 115 of the
magnetic card 10 are punched to form a through hole 16, and



1 to 6B are designated by the sanme reference characters and 20 t he
description thereof will be omtted. The magnetic card 10 in the second
enbodi ment differs fromthe magnetic card 10 in the first enbodi ment only
in the construction of a magnetic stripe 12 enployed therein. Referring to
Fig. 7, the magnetic card 10 is a 25 30, 000-yen prepaid card for renting
balls to play a pinball gane. If one unit- @& r-esponds to 100 yens, 30,000
yens is represented by 300 units. Since 256 (nine bits) < 300 < 512 (ten
bits), magneti cnenf bpgaetdn ipfermahipngisooegnrdedcan ther updtdeadgnatasach

uni t magnetic sgggRBht14®a\es Wiaaid thiNina &1 6as@IMBRN 12Bhdlafed
recordi ng capacity of nine bits. 7In the second enhodi nent, each unit

magneti ¢ segmenPad@pgthgs information: nayi ket rrgordedsafors foanirRgnEbec
i nformation andthrétigR hblel Dgicating the end of the magnetic information,

cleven bt in tFERSEBBRISBBOAFmf T AT IS i SmEHeE 0%8ach
unit nmagneti c smgpebes of2angncuiciabd e ehampgnetuach s da 18irsular- thBough
provided with tﬂgﬂéy(ﬂgbt H%g?e%ﬁ$éﬂ%ﬁgﬁﬂéi-%ﬁ%dﬁﬁ%”ﬁ%ﬁé=(Fig. 5A) or a
triangular through hole (Fig. 5B).
Dishonest methods of using the magnetic card 10 will be
10 described hereinafter.
A possible dishonest method of using the magnetic card
10 attaches a magnetic tape 19 adhesively to a portion of
the magnetic card 10 corresponding to the magnetic stripe
12 and records new magnetic information in the magnetic
15 tape 19 as shown in Figs. 4A and 4B. In the magnetic card
10 of the present invention, the magnetic stripe 12 has the
unit magnetic segments 12a and the gaps 12b. Therefore, a
voltage signal representing the magnetic information read
from the magnetic stripe 12 has a waveform having elevated
20 sections corrésponding to the unit magnetic segments 12a,
and low sections corresponding to white noise generated by
the gaps 12b as shown in Fig. 4A. If the magnetic tape 19
is attached adhesively to the portion of the magnetic card
10 corresponding to the magnetic stripe 12, a wvoltage
25 signal representing the magnetic information read from the
magnetic tape 12 has low sections corresponding to white
noise generated by the gaps 12b, and elevated sections
corresponding to the unit magnetic segments 12a and having
a curved shape more gentle than that of the elevated
30 sections corresponding to the unit magnetic segments 12a of
the magnetic card 10 to which the magnetic tape 19 is not
attached. Therefore, thé magnetic tape 19 dishonestly
attached to the magnetic card 10 can be detected through
the detection of a change in the waveform of the wvoltage
35 signal representing the magnetic information. The gaps 12b
can be concealed by coating the surface of the base card 11
entirely with a colored protective film 18.



20). As shown in Fig. 7, the magnetic card 10 is provided with twenty-one
optical fibers 15; the twenty optical 5 fibers 15 are arranged so as to
extend across the twenty unit magnetic segnments 12a, respectively, and the
one optical fiber 15 is disposed on the left side of the |eftnost unit
magneti c segnent 12a, as viewed in Fig. 7. Wen using the magnetic card 10,
magnetic i nformation 10 representing 30BQnits which are worth 30, 000
yens is recorded in the leftnobst unit magnetic segnent 12a. When sone units
of the magnetic car &n¢gherepessibledishonasthaetbpdr efgising thei Ragnstig

the range of 288at8 499 puRdRe! i£ heHOr PRt hORLRREAS ¥ ItHe thesd egBLal
units is recorded 15 | "in the |eftnpst unit nmagnetic segnent 12a. en
the further uni&¥i8g tiRsiAgntlecrezighegald, & Y daﬂ%e Jfﬂﬁlld‘é(?lr&ﬂ the
remai ni ng unitsthgought MoI@nge, ofand¥ 1£16s 285, pYeRgEid Cchiporirdiwding a
representig}g the r maitr]i ng ug#ts | S recor%gld f'nn the fourth uni% ma ngtic
segnent 122 froffPPFUCHIyR.THRPET LiRE dft F8Rs"BHet nd TIFHF urli anﬁéﬁ tPe
segnent 12a fromft thel bdseovatdell efd mingdedf, tthe tomduktdnet robheet Line
segnent 12a and e [ | : e Ny  Yodi i I tic
cards 10 shown }%gﬁgg& Iig%%éé?&g%pﬁl%f%{ehg%ggg 1%)pt|céalf@% ﬁgpgr%%%ggggﬁg
opti cal wavegui #esbrpkengpéeres and the broken pieces shrink toward the

opposite end portions 115a and 115b, respectively, because
10 the conductive rubber line 115 is extended taut in a slight
tension and the base card 11 is formed by putfing the base
plates lla and 11b one on top of the other and making the
same stick to each other by wvacuum, and hence the broken
ends of the broken pieces of the conductive rubber line 115
15 disappear from the edge of the through hole 16. Therefore
it is very difficult to fit the plugging chip in the
punched hole with the opposite ends of the conductive
" rubber line included therein coinciding with the broken
ends of the conductive rubber line 115 of the magnetic card

20 10.

Another possible dishonest method of using the magnetic
card 10 attaches conductive films, such as copper foils, to
the magnetic card 10 across one of the extremities 1154 of
the broken conductive rubber 1line 115 and one of the

25 extremities 1154 of the adjacent conductive rubber line 115
on one of the opposite sides of the base card 11, and
across the other extremity 1154 of the broken conductive
rubber line- 115 and the other extremity 1154 of the
adjacent conductive rubber line 115 on the other side of

30 the base card 11 to make the broken conductive rubber line
115 appear as if it were not broken. However, if such a
dishonest method is applied to the magnetic card 10, a
current flows across the electrodes 120a and 120b of the
contact unit 120, and a current flows across the electrodes

35 122a and 122b of +the contact unit 122, whereby the
dishonest use of the magnetic card 10 can be detected.

A third possible dishonest method of using the magnetic



card 10 showmn in Fig. 8 in a nodification of the foregoing magnetic cards
10 has a rectangul ar base card 11 consisting of a pair of base plates 1la
and 11b, grooves 28 formng light paths for a |light beamare fornmed in the
base plate 30 11b and are covered with the other base plate 1la. A

i ght beamtravels fromone side of the other side of the magnetic card 10
t hrough the groove 28. If a through hole 48lr-a recess 17 is forned in a
portion of the magnetic card 10 corresponding to the groove 28 to break the
groove 35 28carfle 1Quaitechest copdurcttine Beamst Kat tgﬁamégfs'lei?hf:o&gﬁdt Ae

groove 28 is reddseds Shéotdthd & trahdiiatl 2158 eSO HrokedS cbAdhReive -

19 - foregoing enbodi nents shown in Figs. 1 to 8 are magnetic cards_10, the
i nf ormation recdMBPRY é&ﬂ?i*ﬂ%o@ﬁgdﬁﬂﬁaQﬁtﬁh?hﬁxﬁFéyé%ﬂeﬁn@éﬁqcﬂfnﬁyebe

an | C card 30 agombowtive F@bbd&r AIrhowMi5i nafigr hexttheohC ewed oF0 lthe a
rectangul a

and an’I C. bdul EBBRSAEBeaIaRT Pk MBS AT A TE1 T CSRBREr e *0¢ SFNERe
| C card 30, sinek&renity 1h8dmfndte breokenpeoi@uotivéerwshpetlinedld adgd
Serves as infor%ﬁEiBQher extremity 1154 of the conductive rubber line 115
after next on the other side of the base card 11 to make
the broken conductive rubber line 115 appear as if it were
10 not broken. 1In this case, the extremities 115d of the next
conductive rubber line 115 must be covered with insulating
covers, and hence the contact units 120 and 122 are unable
to supply a current through the next conductive rubber line
115 and the next conductive rubber line 115 appears as if
15 it were broken.

Thus, the magnetic card 10 in the fourth embodiment is
capable of effectiVely preventing the dishonest use thereof
and the dishonest alteration of the magnetic information
recorded therein.

20 Fifth Embodiment

A magnetic card 10 in a fifth embodiment according to

the present invention will be described with reference to

Fig. 15, in which parts like or corresponding to those of

the magnetic card iO in the fourth embodiment shown in

25 Figs. 12A to 14 are designated by the same reference

characters and the description thereof will be omitted.

The magnetic card 10 in the fifth embodiment differs from

the magnetic card 10 in the.fourth embodiment only in the

construction of its magnetic stripe 12. In Fig. 15,

30 conductive rubber lines 115 which are covered and concealed

by a base plate are indicated by continuous 1lines for
convenience. -

Suppose that the magnetic card 10 4is a 30,000-yen

prepaid card for renting balls to play a pinball game. The

35 amount of 30,000 yens is equivalent to 300 units each of

100 vens. Since 256 (nine bits) < 300 < 512 (ten bits),

each unit magnetic segment 12a is able to record 300 units



recording unit. Information is witten to and read from 10 the IC
nodul e 31 and the information stored in the 1 C nodul e 31 can be updat ed.
Third Enbodi ment A magnetic card 10 in a third enbodi ment according to the
present invention will be described with reference to 15 Figs. 10 and 11,
in which parts |ike or corresponding to those of the first enbodi nent shown
in Figs. 1 to 6B and the second enbodi nent &hown in Fig. 7 are designated
by the sane reference characters and the description thereof will be
omtted. 20 whenT@aachuirich imagngtd cl gegmentichasia degarsding fepacd ty of

provided w th ogtheahitsbersn khicaboigeityi daen Ghett haghetitagegileht 2
maxi mum avai | abl e anount determ ning regi on and_those arranged in a data

region. This madkBt PeScH SUFIde t FRPRGHEY | AfofHEVee e sIBEL vhiNgmbEREt i ¢
card 25 10 i Bthibe Be£€ontdbsdethdetie StMt of hegneticRehEbEMAGibA &hE.

mgnet ¢ Str1 pes1 SCREVPRG S B Gd J <H PiriHePPURE Y oht EoTA Ly
the optical fibEashlaénitsppiatied gegoendspadionraesponds o tfiZ@een paghsti c
segments 12a. BHEhQLth‘ghB' Mé?‘“é{:!coét?? écgb flége%ﬁe&"é%aﬁﬁiésﬁégﬂsféilzo a
maxi mum avai | abl e anount deter nlng_reglo 40, and the r st are a si gnhed
to a data segments 12a (300/15 = 20).
As shown in Fig. 15, the magnetic card 10 is provided
10 with twenty-one conductive rubber 1lines 115; +twenty
conductive rubber lines 115 respectively in combination
with the twenty unit magnetic segments 12a, and one
conductive rubber line 115 on the left side of the leftmost
unit magnetic segment 12a, as viewed in Fig 15.
15 Magnetic information representing' 300 units, i.e.,
30,000 yens, is recorded in the leftmost unit magnetic
segment 12a of the ﬁagnetic card 10. If the magnetic card
10 is used and the number of the remaining units is in the
range of 286 to 299, the conductive rubber 1line 115
20 combined with the leftmost unit magnetic segment 12a is
broken and magnetic information representing the number of
the remaining units is recorded in the leftmost unit
magnetic segment 12a. As the magnetic card 10 is used and
the number of the remaining units is in the range of 241 to
25 255, magnetic information representing the number of the
remaining units in the fourth unit magnetic segment 12a
from the left, the next unit magnetic segment 12a on the
left side of the fourth unit magnetic segment 12a is
punched and the conductive rubber line 115 combined with
30 the same punched unit magnetic segment 12a is broken.

As 1is apparent from the foregoing description, the
magnetic card of the piésent invention is capable of
effectively prohibiting the dishonest alteration of the
magnetic information recorded therein and of surely

35 detecting the dishonest use thereof. Therefore, when used
as a prepaid card, such as a prepaid card for renting ball
to play a pinball game, the magnetic card of the present



region 41 in which the information recorded in the unit magnetic segnent
12a of the magnetic stripe 12 is subjected 35 to authentication. The
unit nmagnetic segnments 12a in the maxi num avail abl e anount determ ni ng
region 40 are not necessarily indispensable, and the naxi num avail abl e
anmount - 20 - determning region 40 may be provided with only the
optical fibers 15. Wen using the nmagnetit€ 33ird 10, optical information
representing a maxi num avail able anount is recorded in the 5 plurality of
optical fibers iBventios mravenhsawmgredsiny dangge de@ eERenfagapedngn figm | n
this enmbodi ment ,1bhe sSieaORheC AlbghkbReES chpgare arranged in the maxi mum
avai | abl e anbunt determ ning region and hence one of sixty-four (= 26)

maxi num avai | abl e amounts can be determ ned by breaking 10 one of the
six optical fibers 15. For exanple, if optical information "1" is recorded
in the six optical fibers 15, (Reference unit "1") + (Optical information
"1") = "2" is recorded. If a unit maxi mum anount is 500 yens, a naxinmum
avai |l abl e amount is 500 x 2 = 1000 yens. I f optical 15 i nformation "9"
is recorded in the six optical fibers 15,



(Reférence unit "1") + (Optical information "9") = "10" is recorded d a
traxi mum avai |l abl e anmount is 500 x 10 = 5, 000 yens.—ff-UﬁTTférﬁrﬁ?aFﬁg?ion

"64" is recorded in the six optical fibers 15, (Refen ' “‘E““;J
(Optical 20 information "64") = "65" is recor dedeL ﬂm!“‘u‘ m
avail abl e ampunt is 500 x 65 = 32,500 yens. Suppose thatc opti ®al $ *

I nformation "1" is recorded in the six optiddal fibers 15 to determ ne a
maxi num avai | abl e amount of 1000 yens. Since the unit magnetic segnent 12a
25 has a rec@HATNEScEGBATMER I$: el even bits including one start bit and
one stop bit, the upitafBgRebifaEAMEAlcdAd M Sodid Gdid:Si el abl e for

I nformation recording, and Is_capable of storing 512 units at” the greatest.
If one unit is equa® P®8S2082%@hs, infornmation representing 51,200 yens 30
at the greatest canahe inFeRmdedonn fdtbrilidg NBgNE! igrsa@ENt id2ahe Hése
unit nmagnetic se nts 2a of the magnetic card 10 are forned for every
five units (50008535) PB2ause the unit maxi mum anount is 500 yens.
Therefore, the nunbarpbirahttyirnt optgretll wavegusdes pZavitkd honbbe lbds&85
the optical fib 15) in the data region 41 corresponds to the maxi num
optical informafion of "64" in the maxi mnum

2. The information recording card according to claim
1, wherein

the information recording unit comprises a magnetic
stripe having a plurality of unit magnetic segments each
having a predetermined storage capacity, and the plurality
of optical waveguides are disposed so as to correspond to

the unit magnetic segments, respectively.

3. The information recording card according to claim 1,
wherein

the base card comprises a pair of base plates, the pair
of base plates are put one over the other and joined
together by wvacuum compression, and the respective
peripheral portions of the base plates are bonded together

to form a peripheral frame.

4. The information recording card according to claim 1,
wherein

the optical waveguides meander.

5. The information recording card according to claim 2,
wherein '

a through hole is formed at a position on the base card
corresponding to a unit mégnetic segment of the magnetic
stripe so as to pierce the unit magnetic segment and the
optical waveguide corresponding to the unit magnetic

segment.

6. The information recording card according to claim 2,

THIS SHEET HAS BEEN |

This Sheet Has Been Rerlaced
m REPLACED

(T




- 21 - avail able anpunt determ ning region 40 and is egual—to0 64 =
(Reference unit "1") + (optical i nf or mati on " 64"). After determ ning the

mexi mum avai | abl :vzmnwmmmm ] *ﬁ“ Mﬁmﬁ%
(0]

segnents 12a excl udi ng fhettwb dnit magneti c segnents 12

the data region 41 are broken to prevent @ di shonest recording
magnetic information. Al the unit nagnetic segnments of the data region 41
need not 10 n@é‘@§§&ﬂlly be broken and may be kept unbroken.t Meanwhil e,

magnetic i nformatiog reuasenisnEdraeauit Sal( Jémﬁi%iﬁ)ohs thReCcopaed icaridhe
| eft nost uni t nangtlc se nment 12a of, the data, region gngﬁose t ha 500

yens of the magf F@SPSPQ Pg #Qs FSbH b gnagneiddy %ner_rhfe ? fdBPINE
units (500 yensktripemo magretl idefo¥norims iamnit e@a@s@mc ngegf;mantuandsthe

recorded in the _second unit nagpetic segnment .12af o] ta
region and the 3 ﬁgstwﬁfﬁagu Sne??%r%%%?re%ngma of 1-{1-{]& Eit r]tzana E}%tﬁ%
broken. 20 segBevolt hynodepoesedienef the nagnetic card 10 will be

described in further detail. As shown in Fig. 1, a read/wite head 23

reads the magnetic information recorded in the magnetlc stripe 12 having
the unit magnetic ségnBhpgsinformation recording card accordlng to claim 1,

wherein

the optical'waveguides are optical fibers.

8. The information recording card according to claim 7,
wherein

the base card comprises a pair of base plates, the pair
of base plates are put one over the other and joined
together by vacuum compression, the respective peripheral
portions of the base plates are bonded together to form a
peripheral frame, and the opposite end portions of the
optical fibers are fastened to the peripheral frame.

9. The information recording card according to claim 1,
wherein

the optical waveguides are light transmitting grooves
formed in the base card.

10. The information recording card according to claim
1, wherein

the information recording unit comprises an IC module.

11. A card comprising:

a base card; and

a plurality of optical waveguides provided in the base
card.

12. The card according to claim 11, wherein
the base card comprises a pair of base plates, the pair
of base plates are put one over the other and joined

THIS SHEET Hag g
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12a c;f t he magnetic card 10, and the read/wite head 23 25 Se
5i gnal represent—ﬁ#g—‘(—h'é’r_e’ﬁWW i nformation to a thhliseéeimﬂ g
se

Meanwhi | e, a I| || a light emtting devi
by a condenser M"ﬂmﬁmemm rough the optical fiber ,mn,miﬂ
recei ving devi ce ecei v8s the*light beamtransm tted

optical fibers 15 and sends optical inforse6on to the controller 25. The
controller 25 specifies the unit magnetic segnent 12a in which information

is recorded on thgetheirs cbfYth@Q)pxﬂi catonpirfessian.on andyvi thd byespectpwviecal
fibers 15 'nC|UgéélgBeEB§ gateibhgl 8? frle ﬁﬁgg:giateéygfgfgbﬂﬁ%dtQggether

i nformation recorde he speci unit nagnetic segnent 1Z2a as
| at est |nfornatlanoFBrae?&ﬁﬁPBerP@ ﬁﬁﬁﬁﬁﬁat|on representing 500 yens is
- 22 - recorded in the second unit nagnetic segment 12a fromthe left of

he d 41 f t t t 12a f the | ef
6. “the Ioftmost Ot "EoRBFACCEGRERTOLSR, CARLNG aPRSFERNoR FETBREREn,

t he second unit hble nmgrmrmaed;eqtreat pbad thioamdrhethef basé Uaa-ddastca aggien
41 is specifi edpQQrEQetR@SbBtQEa&hﬁaggbhﬁala.' nformati on provi ded

14. The card according to claim 11, wherein
a recess is formed at a position on the base card so as

to deform the optical waveguide.

15. The card according to claim 11, wherein
the optical waveguides are optical fibers.

16. The card according to claim 15, wherein
the base card comprises a pair of base plates, the pair
of base plates are put one over the other and joined
together by vacuum compression, the respective peripheral
- portions of the base plates are bonded together to form a
peripheral frame, and the opposite end portions of the
optical fibers are fastened to the peripheral frame.

17. The card according to claim 11, wherein
the optical waveguides are light transmitting grooves
formed in the base card.

18. A method of using an information recording card
comprising a base card, an information recording unit
provided in the base card, and a plurality of optical
waveguides provided in the base card; said method
comprising the steps of:

reading information recorded in the information
recording unit by a read device;

reading optical information by projecting a light beam
by a light-emitting device on the optical waveguides and
receiving the light beam by a light receiving device; and

THIS SHEET HAS BEEN
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by the opti cal Wata region 41, and the infornation (500
yens) recorded—in the speC| nit nagnetlc segnent 12a i s regarded as
the latest i nfor “@i\% ead/wite heathBSthas&erthelaced

remai ni ng armunt card 10 Referring to

read system enpl oyed°| n carry| ng out the present |nvent m !@'!u
representing the magnetic information read ¥4 the read/ wite hea and 15
given to the controller 25 is converted into a correspondin

digital signal by asxampnisgydheerinformatiomeregfyifnam st@alnEoTgRtdAm o

a conpar at or 36yecold8 ngPlih€e! witi ddrirepitedtoviHe bityidde igiHdrarltidrhens
15 of the HBX|nun1ava|IabIe aggunt determ ning region 40 anong 20 t he

optical infornmaf BRE€i ght receiving device 22 is given
to a nmaxinmum avai I abl e armunt calculating unit 38 of the controller 25.

e L

exanpl e, 500 yens. m aval anoun yens 1S given
fromthe ROM 37 compictieimgxi num avai | abl e anount calculating unit 38. Upon

the reception of th%S%pc%f 'ﬂfﬂﬂ%'ﬁ&q Oinfcﬁﬂﬁa@f&&rplcs thd’ iREBHEed ohy

the optical fibers of "t he maxl mum avali | abl e anount_ determ nin regi on
40, the naxi nEFeCoX@dnCgayndt B¥od T Bee de‘@d?%tﬂ%ﬁﬂ‘?@%@%&“égﬂ‘&ft&@@s

(Reference unit yekokrdihg card, and breaking the optical waveguide

corresponding to the new information.

20. The method according to claim 19, wherein
the step of breaking the optical guide is forming a
through hole through a portion of the base card and the

optical waveguide.

21. The method according to claim 19, wherein
the step of breaking the optical guide is deforming
corresponding portions of the base card and the optical

waveguide by compression.

22. A method of using an information recording card
comprising a base card, an information recording unit
provided in the base card, and a plurality of optical
waveguides provided in the base card, said method
comprising the steps of:

setting a maximum available amount determining region
in the plurality of optical waveguides and determining a
maximum available amount by breaking the optical waveguide
in the maximum available amount determining region;

reading information recorded in the information
recording unit by a read device;

reading optical information by projecting a light beam
on the optical waveguides by a light-emitting device and
receiving the light beam by a light receiving device; and

comparing the information read from the information

recording unit with the maximum available amount indicated

s S B&Eﬂ
—w




(Opti caI [ nformat [ o___Llﬂ_)_——z—&Hd——ta-l—cul ates a maxi rmm—aval—l-ab%e—&nﬁe&n{— of

1000 yens = 500 yens x 2, usin nit maxi num avai l bI unt of 500
yens. Then t he corrpﬂmm \l ﬁ“ﬁﬁﬂlﬁs t he maxi num aval ee“ nt
of 1000 yens cal cul.a m avai | abl e anmount

38, and the magnetic |nformat|on read by the read/wite

magneti c i nformation - 23 - read by the 3&ad/wite head 23 ought to be
equal to or less than 1000 yens. If the magnetic information recorded in

t he magnetic st P¥p&he2opsigaihbrtermgtion aeatl tfrom dheamerimnpuavadiabdeey,
such as 10, 000 ﬁ&&&n&rda%éymaniﬁ S relgi®n to é@éﬂE¥mﬁﬁea£ﬁféfﬁbeﬂoﬁfrEga
magneti c i nfor t|on n sure e detected by the conparator 36 w
reliability. If FP |§%Fb t%?ﬁeﬁﬁﬁﬂ%@%ﬁglHPéﬁﬂﬁﬁQﬁ?qﬁﬁﬁ%ﬁsﬁ@ﬁé@?ﬂy
be al tered, theaval:mabataoramaﬁngl ves a signal to that effect to the host
computer. 10 Fourth Embodinent Referring to Figs. 12A, 12B, 13 and 14
showi ng a magnetic card 10 in a fourth enbodi nent according to the present
i nvention, the magn@8ic cafbelOmétbod ractandithgar to claim 22 further

comprising:

a step of setting a data region in the plurality of
optical waveguides, and examining the information read from
the information recording unit with reference to the
optical information read from the data region to

authenticate the same.

24. A method of using an information recording card
comprising a base card, an information recording unit
provided in the base card and provided with a magnetic
stripe having a plurality of unit magnetic segments each
having a recording capacity of a predetermined bits, and a
plurality of optical waveguides provided in the base card
and disposed at positions corresponding to the wunit
magnetic segments, said method comprising the steps of:

reading information recorded in the unit magnetic
segment of the magnetic stripe by a read device and reading
optical information by projecting a light beam by a light-
emitting device on the optical waveguides and receiving the
light beam by a light receiving device; and

specifying the unit magnetic segment in which the
information is recorded on the basis of the read optical
information and determining the information stored in the

specified unit magnetic segment as the latest information.

25. The method according to claim 24, further
comprising: '

the steps of writing the new information to the unit
magnetic segment corresponding to the new information among
the plurality of unit magnetic segments by a write device,

and breaking the optical waveguide combined with the unit
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base card 11 forned by putting together a pair of plastic 15 base pl ates
1l1a and 11b (Fig. 14), a nmagnetic stripe 12 printed on the base card 11 so
as to extend along a |ongitudinal direction of the base card 11, and a
~plurality of conductive rubber |ines 115 held between the pair of base

pl ates 1la and 11b. A colored protective film 18 may 20 be applied to
the base card 11 so as to cover the entire 3%rface of the base card 11

i ncluding the magnetic stripe 12. The base card 11 is forned by putting the
base pl ates 1lamagretils o?rRIRNt opeparakedoblic® preRekeHELIRGR BHRPest ik

to each other by,n4ac gt dasegndiftd OF-dif T tREChAL t 2RagneltidMBeghtent! AidTed
by adhesively bqndlﬁg1 t oget her the correspaondi ng peripheral portions of
the base pl at es ¥Righ el pgv Anfoxrgption gSgWri¥tePhe nagnetic stripe 12

has a plurality of unit nagnetic segnents 12a having a recording capacity

of a predeterm ned nber_.of bits,. and 3Q. aced.fr each_ot.her by gaps
12b. The constructi 'ofq?ﬁﬁnﬁﬁéﬁ chgfgﬂﬁg %% ﬁﬁ?ﬁmbg de¥§FF ed on an
assunption that the tinegsdteipc ofabadeblingprbgaioptdmad warvegariidend shdldmming
play a pinball 56..-C [ -

g2 roﬁ?ﬁ\oqﬁﬁhet hc%frotr.]%?xl C%B‘g){&?citll%n A 3L i WU he

prepai d 35 card. en, the nag ripe 12 has 500 unit magnetic
segnents 12a ead®Piidiadg weyiegwif®d yens. Since 256 (nine bits) < 500 < 512
(ten bits) as shown in Fig. 6A, each unit

27. The method according to claim 25, wherein
the step of breaking the optical waveguide is deforming
a portion of the base card and the optical waveguide by

compression.

28. A method of using an information recording card
comprising a base card, an information recording unit
provided in the base card and provided with a magnetic
stripe having a plurality of unit magnetic segments each
having a recording capacity of a predetermined bits, and a
plurality of optical waveguides provided in fhe base card
and disposed at positions corresponding to the unit
magnetic segments, said method comprising the steps of:

setting a maximum available amount determining region
in the plurality of optical waveguides and determining a
maximum available amount by breaking the optical waveguide
in the maximum available amount determining region;

reading information recorded in the unit magnetic
segment of the magnetic stripe by a read device, and
reading optical information by projecting a light beam on
the optical waveguides by a light-emitting device and
receiving the light beam by a light receiving device;

comparing the information read by the read device with
a maximum available amount indicated by optical information
read from the maximum available amount determining region
to see if the information read by the read device exceeds

the maximum available amount.
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- 24 - magnetic segment IZa is abteto record 500 units when each unit
magneti ¢ segnent ha

' acity of nine bits. The relation
bet ween the nunber- ﬁlmzmﬂmiﬂjmgiﬂunber of recordable units will be
M .

described with reference

6B. As shown in Fig. 6B, nunerica

values fromO to 7 can be expressed by conbinations of three bits. In this
enbodi nent, each unit magnetic segnent 12a 4Ahs a storage capacity of el even
bits because one start bit indicating the start of nagnetic information and

a stop bit 10

i ndPcat itmdiethad Qhdusislg ameinfagpetien recordérgopardre

necessary to W tbRiprieingonet badenf @4r@! | ¢ OinPbPRabids LRAAW Y binit

magneti c segnent 12

unit and hence Pﬁgvﬁgﬁﬁeffb

ach unit netic segnment 12a _cqQrresponds to one
?i gggfz Gard (3R spsovAfednygid: iz Begresis.

15 Ref er sitedpto heivdngl 3, gmaaﬁ&ycqrmumziwanag&b@ﬁgl éi@@seﬂ&ﬁ each
-correspond to t nj netic_ segnents. 12a, r.espectiv . ach
conduc?ive rubbggvﬁggeglﬁécgg %nésc?ﬁﬁéha iqgﬂ%aPFfdﬁ%%FW%nﬁagﬁéFFc.?PElBg
12 and subst ant Pabralikyoeghophidceénwaukgpbdesoprovidad tortkepbadengandit
20 magnetic agaMEaispdSea FREN SANAURIAY E dHMRLIHIIRG 10! Sthe unit

magnetic segments, said method comprising steps of:
dividing the plurality of optical waveguides into those
included in a maximum available amount determining region
and those included in a data region, and determining a
maximum available amount by breaking the optical waveguide
in the maximum available amount determining region;
reading information recorded in the unit magnetic
segment of the magnetic stripe by a read device, and
reading optical information by projecting a light beam on
the optical waveguides by a light-emitting device and
receiving the light beam by a light receiving device;

specifying the unit magnetic segment in which the

' information is recorded on the basis of optical information

obtained from the data region and determining the
information recorded in the specified unit magnetic segment
as the latest information; and '
comparing the latest information with the maximum
available amount indicated by optical information read from
the maximum available amount determining region to see if
the latest information exceeds the maximum available

amount.

30. The method according to claim 29 further
Comprising the steps of writing the new information to the
unit magnetic segment corrésponding to the new information
among the plurality of unit magnetic segments by a write
device, and breaking the optical waveguide combined with
the unit magnetic segment separated by a predetermined
number of unit magnetic segments from the unit magnetic

segment to which the new information is written.
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extended in a slight_tension-and—has—opposite end portions 115a and 115b

fastened to the peripheral frame t he base card Tiis SheatHhs BecHiR

portion 115c between H" ﬁportions 115a an Ween
and not 25 restrai nen by the pair of and
11b of the base card 11. If the peri pheral franme 14 of 11 is

cut off, the base plates 1lla and 11lb, and t4de conductive rubber lines 115
conme apart. The end portions 115a and 115b have exposed extrenities
115d 30 ext endi n§lout Ramethegdond vﬁéngongcgrdeeomprnﬁengaar base bagd,

plate 1la to thenhoagpiuelehe% dheoptdad1 Rase 1¥e S AR heN pE:

12A. A palr of cont,act ynits and 122 are s ose SO0 as to come Into

contact with t h&3&LnoS8d9eTe F@E‘pfigﬂngrEgﬁeEF?Bél 9f:35 The
opposite end port reaslnglﬁprtlcamﬂ inlfaima tdion Ehemc-elﬁldtﬁztrd/%yr pbbgecliings

115, fast dt ] | | ..f 14 of the h re arr ed
at regﬁfa?ne 3 gggh?eﬁég\gaﬁg& tr\lﬁr'u? BFiGRs Hﬁamgé‘l?%ﬁ ?’Xng hgstﬁgfnﬁzﬁ%he
opposite end pod_ﬁl"éﬁg:lésd and 115b are pulled taut in a tension. If a
through hole 16 is }epaRINENE0H88:1188 Yptical waveguide.

32. The method according to claim 31, wherein

the step of breaking the optical waveguide is forming
a through hole through a portion of the base card and the
optical waveguide.

33. The method according to claim 31, wherein

the step of breaking the optical waveguide is deforming
a portion of the base card and the optical waveguide by
compression.

34. An information read system for reading information
from an information recording card comprising a base card,
‘an information recording unit provided in the base card,
and a plurality of optical waveguides provided in the base
card and including at least those in a maximum available
amount determining region, said information read system
comprising:

a light-emitting device for projecting a light beam on
the optical waveguides included in the maximum available
amount determining region;

a light receiving device for receiving the light beam
to read optical information from the maximum available
amount determining region;

a read device for reading information recorded in the
information recording unit; and

a controller connected to the light-emitting device,
the light receiving device and the read device:

wherein the controller comprises a ROM storing a unit

maximum available amount, a maximum available amount
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nagnetlc segnent 12a and the conductive rubber line 115, 5 t he conductive

fubber line 115 is ugh hol'e 16 and T BeenReplaed Of
t he conductive rubbamﬂnmuﬂmmmnﬁ toward t he opposﬂ mj " ns 115a
and 115b, respectivelly. tA teall/ wkit®e systemfor readin

I nformation 10 fromand witing magnetic information to the nagnetic
card 10 and for reading electric informtd &2 f+ om the magnetic card 10 w ||
be described hereinafter. Referring to Figs. 12A and 12B, the nagnetic card

10 i s advanced FALEH&aELRgCtmIt oWhisd adﬁtarmlneSreadnwagnemlcaVﬁibah&elon
from15  and hRoWht!&nMBIEEAL: 4 rH@rei@ %relfc%lt Eﬂfama%&bﬁ a%bﬁzaeaZbgf

the magnetic card 10 bé aread/wite connected to a control
As shown in Fi gthe2Alg tpEFFebYlﬁﬁnFSE%cﬁnFPQ tbe wpdtipeximyPngveiéabledes

to be brought i ahounentmedd Wekbmt hehe?OROM, OPRES &e @d@p&ﬁﬂngxurﬁrﬂ t wRschlSd

of each conduct line 115 res | vel e ositions
cor respondi ng t%¥§ﬁé¥$ 5h$(ﬂﬂ?%W“%H% %h@%%&?cg@a & Géiﬁﬁiﬁﬁﬁi é# the
contact units 1Reximum]l2Avaridadbdenecdmexhrito tbalcobatbhyer udit Asarshownhén
Flg 128 the confachaiifibh 480420y tnlS-BLAVALeMLYi th a pair of el ectrodes

120a and 12b, the contact unit 1 'S provide a pair of electrodes
122a and 122b. The el ectrode 120a of the contact unit 120 and

35. A magnetic card comprising:.

-a rectangular base card;

a magnetic stripe provided in the base card; and

a plurality of conductive rubber lines extended within
the base card substantially perpendicularly to the magnetic
stripe. |

36. The magnetic card according to claim 35, wherein
the magnetic stripe has a plurality of unit magnetic
segments each having a recording capacity Tof a
predetermined number of bits, and the conductive rubber
lines are disposed so as to correspond to the unit magnetic

segments, respectively.

37. The magnetic card according to claim 35, wherein

the base card comprises a pair of base plates, the pair
Qf base plates are put one over the other and joined
together by wvacuum compression, and the respective
peripheral portions of the base plates are bonded together
to form a peripheral frame.

38. The magnetic card according to claim 37, wherein
opposite end portions of the conductive rubber 1lines
are fastened to the peripheral frame.

39. The magnetic card according to claim 38, wherein
extremities of the opposite end portions of each
conductive rubber line project from opposite side edges of

one of the base plates and lie on opposite side portions of

N
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the el ectrode 122a of the contact unit 122 are used to aut henticate the—

el ectrical connection of the opposite 30 extrem ti s%$§9 of each
conducti ve rubber ulmmil“umtum honest el ectri cal

respective exposed‘“l of the adjacent con ﬂ Ilnes
115, exposed on the *sarffe $idé of the magnetic card 10 o

bringing the el ectrodes 120a and 120b of tH8 35 cont act un|t 120 or the

el ectrodes 122a_and 122b of the_ contact unit 122 into contact with the
exposed extreni tPEsOHR8Y BpsenelalfacERtPeshivVietYve rubber |ines 115. As

shown - 26 - in Fig. 12A a punching device 24 is disposed sg thag t he
magnetic stripe 12 th net| card ane under t unchi ng device
24. The punchi ng d élce ARLH ctﬁ%r%aﬁﬂ%9¥ ing {0 18125 130 m W ReHRgh

hol e 16 t hrough theauhhroﬂgh hulgneits €osmgdenh ﬁﬁamaétdm»&amdacpogetwhber
manette card 158 Wie AhE HaGRUrDE HRLHERL "t TERG MadePlr | HOL80 .88, PBed

magnetic card 10 usi ng nagne | C Car
herei nafter on & RISTAS | the t vad tt maanedrict isedent eadd ti® | sondedtisea

prepai d card fotupBati D8n8abbsréSpPhd@¥ng to the unit magnetic segment.

41. A card comprising: a rectangular base card; and
a plurality of conductive rubber lines extended within
the base card.

42. The card according to claim 41, wherein

the base card comprises a pair of base plates, the pair
“of base plates are put one over the other and joined
together by wvacuum compression, and the respective
peripheral portions of the base plates are bonded together
to form a peripheral frame.

43. The card according to claim 42, wherein
opposite end portions of the conductive rubber lines
are fastened to the peripheral frame.

44. The card according to claim 43, wherein

extremities of the opposite end portions of each
conductive rubber line project from opposite side edges of
one of the base plates and lie on opposite side portions of
the other base plate, respectively.

45. The card according to claim 41, wherein
a through hole is formed in the base card so as to
pierce the conductive rubber line.

46. A method of using a magnetic card comprising: a
rectangular base card, a magnetic stripe provided in the
base card, and a plurality of conductive rubber lines

extended within the base card substantially perpendicularly




3
ittt LT S Ta

bal I s
whi ch are worth, for* exanpl e” 190 yens are to be rent
magnetic card 10. As the magnetic card 10 i#t advanced in the direction of
the arrow L (Fig. 12A), the read/wite 20 head 23 reads the magnetic
i nformati on frof#Pt ﬁberragggﬁtecwitrppelzsamd mehhedacempnasingpstepat 0fig t he
read magnetic 'nfOrEEEHQHgtﬂabh@t&@niﬁ@bkﬁétgén @@éQ?@éhe%natﬁHrﬁgahekic

supplied to each conductive rubber |ine 5 by th airr contact~units
120 and 122 by BrFAEPnPY¥ hé rIé%ﬁf%cPfa@@ z@d SEPEE:Y%Baesa 19BETERE IDathe

the contact uni tendd@tand idBbéht DigedimEla Wdilt ¥ copRaTH! an@XR0%8dread
extremties 115% of 1:each con uctlﬁe rubber |ine 115, respectively. At the
sane tine, the F‘ trrtj)'ﬁg% 1268 8R6220b of the contact unit 120 are br ought
into contact with thsamxpmsgdtlee(trmd magmeltliod idFormatfionheial] regatence

conducti ve rubb élcl,?r 's) t gﬁggg& c G 10 and th

el ectrodes 122a%an lges'lb 1 gg’rﬂgggltgtgkntpﬁ are %r%%@%q: Ih6 gén?agt
with the exposed exWFéﬁ?—FQé&eVQLmrﬁtlmenﬁqraéﬁnoncmmm magnler!cbbestrlpes
115 on the ot hepySigle i éd1e HERGNChhE CAGFMdYyt Q4 through hole through

corresponding portions of the base card and the conductive

a pi nbaII gane. IM_T.,___;QBQJ_Q—LDLM mati on representing 50, Oﬁﬁ—ywsfrrs—i.
500 units each of 0 yens, for renting balls to pla x[ﬁ Eetﬁ? ﬁ ﬁe

rubber line combined with the new magnetic information.

47. A method of using a magnetic card comprising a
rectangular base card; a magnetic stripe provided in the
base card and having a plurality of unit magnetic segments
each having a recording capacity of a predetermined number
of bits, and a plurality of conductive rubber lines
extended within the base card substantially perpendicularly
to the magnetic stripe and disposed so as to correspond to
the unit magnetic segments, respectively, said method
comprising steps of: | _

reading magnetic information recorded in the unit
magnetic segment of the magnetic stripe by a read head and
supplying a current to the conductive rubber lines by a
pair of contact units to read electrical information:

specifying the unit magnetic segment in which the
magnetic information is recorded on the basis of the read
electrical information, and determining the magnetic
information recorded in the specified unit magnetic segment
as new magnetic information; and

writing the new magnetic information +to +the unit
magnetic segment corresponding to the latest magnetic
information among those of the magnetic stripe by a write
head, and forming a through hole through corresponding
portions of the base card and the conductive rubber line of
the unit magnetic segment separated by a predetermined
number of unit magnetic segments from the unit magnetic
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35  detect the dis the adj acent exposed extrenities

115d. The contact uni _ ) 2 give el ectri calyi §feQHaBBdcR Replaced
representing the condimmj , '927 - conductiv 115 to
the controller 25. W 25 receives elg tion
i ndicating that all the conductive rubber lines are c , _
controller 25 specifies the |eftnost unit- Adgreti c segnent 5 12a in
which the magnetic information is recorded, and deternmines that the
magnet i ¢ i nf or nEeEBANEct@ M Fheheew rkedirirahiinformediion dsgwehttena
and representing 500 units is the |atest magnetic information through the
aut hent.i cation of the magnetic information with reference 10 to the
el ectrical infornat?gn. %%ﬁp%%%h?ﬂaﬁc?%ﬁdh%%hﬁ?i%l%%mcﬁQIPFs4%séﬂh?Eﬁln
renting ball which ghe weaih dHGaraet @mwh&)a% brﬁﬁbﬁl&, ihbe anﬁaﬁi:wamard
Is noved in a dj |on_opposjte the directio the arrpow L _agnd new
nmagneti c inforn%éﬁgéc%Sngﬁrgg?egﬁ f?ﬂb£ﬁ§§ %ﬁif%e(993661-91?n$sp?£§5985d
in the second unftdesipred ionsednthe d@addicbive hmubbefrt ldnes, ewhdni ne&dingl13.
electrical information by supplying a current to the same

conductive rubber line by means of the pair of contact
units, to confirm the continuity of the same conductive
rubber line and, at the same time, one of the pair of
contact units finds whether or not one of the extremities
of the desired conductive rubber line and one of the
extremities of the adjacent conductive rubber line on one
of the opposite sides of the base card are electrically
connected, and the other contact unit finds whether or not
the other extremity of the desired conductive rubber line
and the other extremity of the adjacent conductive rubber
line on the other side of the base card are electrically

connected.

49. A method of using a card comprising a rectangular
base card, and a plurality of conductive rubber 1lines
extended within the base card, said method comprising steps
of:

reading electrical information by supplying a current
to the conductive rubber lines by a pair of contact units;
and

writing new electrical information to the card by
forming a through hole through corresponding portions of
the base card and desired one of the conductive rubber
line.

50. The method according to claim 49, wherein

the pair of contact units are brought into electrical
contact with the extremities of the opposite end portions
of desired one of the conductive rubber lines, when reading

electrical information by supplying a current to the same
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The controller 25 drives the punching device 24 to punch (pierce) the
leftnmost unit magnetic segnent 12a on 20 the left nd
unit nmagnetic segnent 12a so that correspondi ng po mﬂnsml I“ﬂﬂﬁ mle card
11, the leftnost unit nagnetic segnent 12a and the corduc¢tive ¥u er* l'ine
15 are punched out to forma through hole 16. Then, the controller

drives the read/wite head 23 to 25 recof® the new magnetic mformation
representing 499 units in the second unit nmagnetic segnent 12a fromthe
left to update ORRGWEFHAE CWRRer 1dingybyodeeandit Of hdhRa Rty cof aPnidSts

used again to remitdditd oBgheLah! shehicohtanRivg tdr 20Re Y eame Ba;e;dmgjwei c
30 card 10 is vancdlnt e direction of the arrow L %‘ %1 r}d
the read/wite WRis2PRe  MignERT ¢ SPRPorHltS on°P&c §Fded’s nPERE ©

magnetic stripe chimam:l: sevids & isidgn sherthyere Sen oty dniee ofadiet |ea:”anef1torum on
ol Lfom e TReLAS, Shid b obRalie GO BNE! Tiochigulole, dhe di
rubber |ine 115extEendttiesalofi fher mdiiiacente goasietiivg ¢ b@@nd-llﬂeo@rbfoﬂehe
conductive rubbegjs |{Q€Sopposi®® sides of the base card are electrically
connected, and the other contact unit finds whether or not
the other extremity of the desired conductive rubber line
and the other extremity of the adjacent conductive xrubber
line on the other side of the base card are electrically

connected.

i
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115-7s sent to the controller 25. Since the conductive rubber line 115
Corresponding to the leftnobst unit magnetic segment 12a (Fig. 13) is broken
by the through hole 16, the broken pieces of the conductive rubber line 115
shrink 5 elastically toward the opposite end portions 115a and 115b,
respectively. Since the conductive rubber line 115 is broken, the pair of
contact units 120 and 122 are el ectrical |-y 4% sconnected from each ot her,
and the controller 25 detects the breakage of the conductive rubber 10

line 115 on the basis of the elARBSTRACKQAHE RISHIASYRE t he pair of

contact units 120 aapdgné®?2c cardhefo) hEs SOB£§Q|é§£d2?1ﬂ?te£”hQSﬁeEEét
the magnetic |nfornat|2n representing 499 units and recorde he second

unit magnetic s&§heRe ég)fFBHW?ﬂe°PeFPe gaFﬁe°F5@e§¥lhagﬂ%@|é qurallty

i n; or mati on thL Olﬂgbptlﬂeaau&‘hﬁé?‘bcalBQneﬁ‘Eehbéd Wﬁgﬁﬁithhéfﬁégé'([j d:?gdwt ih) g
reference o t ctric i nf or i on t magneti ¢ car | se
further to%rent BgFﬁgnﬁﬁFikya?%r%ﬁﬁ hcﬁbﬁyg%q§’q§ﬁbm%ﬁpﬁ§} Fﬁﬁlﬁﬁgﬁi?y
card 10 is noveﬂhenmagdemects&mlpppdiaoedﬁmsuﬁtaﬂdﬁ(nn(ﬁrrémgememmvaﬂ a L
and new magneti Péﬂiggt o¥ SR Grg 4§Z?IH&HJF§ (12899 cack) Havd e%orded

in the fourth unit tic segnent a rom ef t -as viewed 1 n Bt
In this case, tﬁéceﬁﬁ%ﬂglPéPaQStanﬁeé predgternined dewnleer 24f t bipanchorhe

third unit Wgné&hﬁpiégr@mvéﬁ%ﬂfé t henbebptfbale OfodNe (15) are assigned

10 to the unit magnetic segments (12a), respectively. A

read/write head (23) reads magnetic information from the
magnetié stripe (12), an optical read device including a
light-emitting device (20) and a light-receiving device
(22) read optical information from the optical fibers (15),
15 and a controller (25) examines the magnetic information
with reference to the optical information to authenticate

the magnetic information.
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25 fourth unit magnetic segnent 12a so that corresponding portions of
the base card 11, the third unit magnetic segnent 12a and the conductive
rubber  Iine 15 are punched out to forma through hole 16. Then, the
controller 25 drives the read/wite head 23 to record the new magnetic 30
“information representing 497 units in the fourth unit nagnetic segnent 12a
fromthe left to update the magnetic yqydﬁgo. Simlarly, the magnetic
information and the electrical information are read fromthe unit magnetic
segnent 12a and 35 t he conductive rubber line 115 of the magnetic card
10, the base card 11 and the conductive rubber line 115 of .t he nmagnetic
card 10 are punched to forma through hole 16, and - 29 - new nagnetic
information is recorded in the unit magnetic segnment 12a to update the
magnetic card 10. The new nmagnetic information may be recorded before

- formng the through hole 16. 5 The through hole 16 formed by the
punchi ng device 24 may be of any suitable shape, such as a circul ar through
hole (Fig. 13), a pentagonal through hole (Fig. 5A) or a

25




triangul ar through hole (Fig. 5B). Di shonest nethods of using the magnetic
card 10 will be 10 descri bed hereinafter. A possible dishonest nethod of
using the magnetic card 10 attaches a nagnetic tape 19 adhesively to a
portion of the nmagnetic card 10 corresponding to the magnetic stripe 12 and
records new magnetic information in the magnetic 15 tape 19 as shown in
Figs. 4A and 4B. In the nmagnetic cag?lzq' f the present invention, the
magnetic stripe 12 has the unit magnetic 'Segnents 12a and the gaps 12b.
Therefore, a voltage signal representing the nmagnetic information read from
t he magnetic stripe 12 has a waveform having el evated 20 sections
corresponding to the unit magnetic segnents 12a, and | ow sections
corresponding to white noise generated by the gaps 12b as shown in Fig. 4A
If the magnetic tape 19 is attached adhesively to the portion of the
magnetic card 10 corresponding to the magnetic stripe 12, a voltage 25
signal representing the magnetic information read fromthe nagnetic tape 12
has | ow sections corresponding to white noi se generated by the gaps 12b,
and el evated sections con ponding to_the unit magnetic segnents 12a and
havi ng a curved shape nor ?%erlﬁ,é?t- hahebh chf the el eldted 30 sections
correspondi ng to the unit-magngtic segmgﬂis 2a of the(nagnetie/eﬂ3d 10to

whi ch the magnetic tape i et g S
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attached. Thereforé, the magnetic tape 19 di shonestly attached to the
fragnetic card 10 can be detected through the detection of a change in the

wavef orm of the voltage 35 signal representing the magnetic infornmation.
The gaps 12b can be conceal ed by coating the surface of the base card 11
entirely with a colored protective film 18. - 30 - Anot her p055|ble

di shonest nethod of using the magnetlg,e’ay 10 punches a hole in a portion
of the base card 11 lying inside the peripheral franme 14 and including the
t hrough hole 16, and fits a plugging chip including a 5 conductive rubber
line in the hole. However, if a portion of the base card 11 is punched,

t he conductive rubber line 115 held between the base plates 1la and 11b is
broken into to broken pieces and the broken pieces shrink toward the
opposite end portions 115a and 115b, respectively, because 10 t he
conductive rubber line 115 is extended taut in a slight tension and the
base card 11 is forned by putting the base plates 1la and 11b one on top of
t he ot her and nmaking the sane stick to each other by vacuum and hence the
broken ends of the broken pieces of the conductive rubber |ine 115

1

AVAVAN

/
| 12b (I20
12

FIG. 4A

V
° 19
12b I2a

FIG. 4B



15 di sappear fromthe edge of the through hole 16. Therefore it is very
difficult to fit the plugging chip in the punched hole with the opposite
ends of the conductive rubber line included therein coinciding with the
broken ends of the conductive rubber |ine 115 of the magnetic card 20
10. Anot her possi bl e di shonest nethod of using the nmagnetic card 10
attaches conductive films, such as cogpér/Poils, to the magnetic card 10
across one of the extremties 115d of the broken conductive rubber I[ine 115
and one of the 25 extremties 115d of the adjacent conductive rubber
line 115 on one of the opposite sides of the base card 11, and across the
other extremty 115d of the broken conductive rubber |line 115 and the ot her
extremty 115d of the adjacent conductiwe rubber line 115 on the other side
of 30 t he base card 11 to nmake the broken conductive rubber |ine 115
appear as if it were not broken. However, if such a dishonest nmethod is
applied to the magnetic card 10, a current flows across the el ectrodes 120a
and 120b of the contact unit 120, and a current flows across the el ectrodes
35 122a and 122b of the contact wunit 122, whereby the dishonest use
of the magnetic card 10 can be detected. A third possible dishonest nethod
of using the nmagnetic 12
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- 31 - card 10 attaches conductive filns to the magnetic card 10 across one
‘of the extremties 115d of the broken conductive rubber line 115 and one of
the extremties 115d of the conductive rubber line 115 after next on one of
the 5 opposite sides of the base card 11, and across the other extremty
115d of the broken conductive rubber line 115 and the other extremty 115d

of the conductive rubber |ine 115 aft&r t on the other side of the base
card 11 to make the broken conductive rubber |ine 115 appear as if it were
10 not broken. In this case, the extremties 115d of the next

conductive rubber line 115 nust be covered with insulating covers, and
hence the contact units 120 and 122 are unable to supply a current through
t he next conductive rubber line 115 and the next conductive rubber line 115
appears as if 15 it were broken. Thus, the magnetic card 10 in the

. fourth enbodinment is capable of effectively preventing the di.shonest use

t hereof and the di shonest alteration of the nagnetic information recorded
therein. 20 Fifth Enbodi nrent A magnetic card 10 in a fifth enbodi nent
according to
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the present invention will be described with reference to Fig. 15, in which
‘parts |like or corresponding to those of the magnetic card 10 in the fourth
enbodi ment shown in 25 Figs. 12A to 14 are designated by the sane
reference characters and the description thereof will be omtted. The
magnetic card 10 in the fifth enbodi ment differs fromthe magnetic card 10
in the fourth embodinent only in tig £ truction of its magnetic stripe
12. In Fig. 15, 30 conductive rubber lines 115 which are covered and
conceal ed by a base plate are indicated by continuous |ines for

conveni ence. Suppose that the magnetic card 10 is a 30, 000-yen prepaid card
for renting balls to play a pinball gane. The 35 anount of 30, 000 yens
is equivalent to 300 units each of 100 yens. Since 256 (nine bits) < 300 <
512 (ten bits), each unit nmagnetic segnent 12a is able to record 300 units
- 32 - when each unit magnetic segnent has a recording capacity of nine
bits. In this enbodi nent, each unit magnetic segnent 12a has a storage
capacity of eleven bits including one start bit indicating the start. of
magneti c i nformation and '
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5 a stop bit indicating the end of the magnetic information. Each unit
magneti c segnent 12a corresponds to fifteen units and hence the nmgnetic
stripe 12 has twenty unit magnetic segnents 12a (300/15 = 20). As shown in
Fig. 15, the magnetic card 10 is provided 10 wth twenty-one conductive
rubber lines 115; twenty conductive rubber |lines 115 respectively in
conbination with the twenty unit magnexic /segnents 12a, and one conductive
rubber line 115 on the left side of the leftnbobst unit magnetic segnent 12a,
as viewed in Fig 15. 15 Magnetic information representing 300 units,
i.e., 30,000 yens, is recorded in the leftnost unit magnetic segnment 12a of
the -magnetic card 10. If the nagnetic card 10 is used and the nunber of the
remaining units is in the range of 286 .to 299, the conductive rubber line
115 20 conbined with the leftnost unit nagnetic segnent 12a is broken
and magnetic information representing the nunber of the remaining units is
recorded in the leftnost unit nagnetic segnent 12a. As the magnetic card 10
is used and the nunber of the remaining units is in the rapge of 241 to 25
255, magnetic information representing the nunber of the ining units in
the fourth unit magnetic segnent 12a fromthe left, thegﬁgxt unii ghetic
segment 12a on the left side of the fourth unit magneti seqﬁﬁﬁﬂ Qdais

/
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punched and the conductive rubber line 115 conbined wth 30 t he sane
punched unit magnetic segnent 12a is broken. As is apparent fromthe
foregoi ng description, the magnetic card of the present invention is
capabl e of effectively prohibiting the dishonest alteration of the nmagnetic
information recorded therein and of surely 35 det ecting the di shonest
use thereof. Therefore, when used as@& pygbaid card, such as a prepaid
card for renting ball to play a pinball game, the magnetic card of the

pr esent - .33 - invention prevents nonetary damage to the financing firm
who issued the nmagnetic card. WHAT IS CLAIMED IS: 1. An information
recording card conprising: a base card; an information recording unit
provided in the base card; and a plurality of optical wavegui des provided
in the base '

=
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card. 2. The information recording card according to claim1, wherein the
‘information recording unit conprises a magnetic stripe having a plurality
of unit magnetic segnments each having a predeterm ned storage capacity, and
the plurality of optical wavegui des are di sposed so as to correspond to the
unit magnetic segnents, respectively. 3. The information recording card
according to claiml1, wherein the Ep;e Eprd conprises a pair of base

pl ates, the pair of base plates are put one over the other and joined
together by vacuum conpression, and the respective peripheral
portions of the base plates are bonded together to forma peripheral frane.
4. The information recording card according to claiml1, wherein the optical
wavegui des neander. 5. The information recording card according to claim 2,
wherein a through hole is fornmed at a position on the base card
corresponding to a unit nmagnetic segnent of the magnetic stripe so as to
pierce the unit nmagnetic segnent and the optical wavegui de corresponding to
the unit magnetic
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segnent. 6. The information recording card according to claim 2, 35
Wherein a recess is formed at a position on the base card corresponding to
a unit magnetic segnent of the magnetic stripe so as to deformthe unit
magnetic segnent and the optical waveguide corresponding to the unit
magneti c segnent by conmpression. 7. The information recording card
according to claim1, wherein the opt/3a vegui des are optical fibers. 8.
The information recording card according to claim7, wherein the base card
conprises a pair of base plates, the pair of base plates are put one over
the other and joined together by vacuum conpression, the respective

peri pheral portions of the base plates are bonded together to forma

peri pheral frane, and the opposite end portions of the optical fibers are
fastened to the peripheral frane. 9. The informati@®recording card
according to claima1, ~

FIG. I12A
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wherein the optical wavegui des are |ight
base card. 10. The information recording
the information recording unit conprises
conprising: a base card; and a plurality
the base card. 12. The card according to

transmtting grooves forned in the
card according to claim1, wherein
an | C nmodule. 11. A card

of optical wavegui des provided in
claim1l, wherein the base card

conprises a pair of base plates, the/paif /H base plates are put one over

t he other and j oi ned
respective peri pheral

- 36 - together by vacuum conpression, and the
portions of the base plates are bonded together to

form a peripheral

frame. 13. The card according to claim1l, wherein a

through hole is fornmed at a position on the base card so as to pierce the

opti cal wavegui de.

14. The card according to claim1l, wherein
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arecess is formed at a position on the base card so as to deformthe
‘optical waveguide. 15. The card according to claim11, wherein the optical
wavegui des are optical fibers. 16. The card according to claim 15, wherein
t he base card conprises a pair of base plates, the pair of base plates are
put one over the other and joined together by vacuum conpression, the
respective peri-pheral portions of thgob pl ates are bonded together to
forma peripheral frane, and the opposite end portions of the optical
fibers are fastened to the peripheral franme. 17. The card according to
claim11l, wherein the optical waveguides are light transmtting grooves
formed in the base card. 18. A nethod of using an information recording
card conprising a base card, an information recording unit provided in the
base card, and a plurality of optical wavegui des provided in the base card;
said nethod conprising the steps of: reading information recorded in the
information recording unit by a read device; reading optical information by
projecting a light beamby a |light-emtting device on the opti cal
wavegui des and receiving the light beamby a |light receiving device; and
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Thé 'nethod

gxanm ning the information read fromthe information recording unit
ref.erence to the optical information to authenticate the sane. 19.
according to. claim 18 further conprising: a’'step of
ML1tlhg new information to the information recording unit by a wite device

to update the information recording car$? and breaking the opti cal
wavegui de corresponding to the new information. 20. The nethod accordlng
to claim19, wherein the step of breaking the optical guide is formng a

t hr ough hol
21. The net

optical guide is deformng correspondh

rmﬁmmrmqiaégﬁoﬁ@é %ﬁasmmmggogpwag‘ui de.

aClOMArmng tu Crarfriyg, g CTIT U1TTe ST TP Ul DT CarT 1Ty

Re—pe+t+-i ons of the base card and the

opti cal wavegui de by conpression. 22. A nethod of using an information
recording card conprising a base card, an information recording unit

provided in the base card, and gag¥pKEt idy BiE WiSECEOSURE

10

15

A magnetic card (10) has a base card (11), a magnetic
stripe (12) formed on the base card (11), and a plurality
of optical fibers (15) extended within the base card (11)

" substantially perpendicularly to the magnetic stripe (12).

The magnetic stripe (12) consists of an arrangement of a
plurality of unit magnetic segments (12a) each having a
recording capacity of a predetermined number of bits, . for
example, eleven bits. The optical fibers (15) are assigned
to the unit magnetic segments (12a), respectively. A
read/write head (23) reads magnetic information from the
magnetic stripe (12), an optical read device including a
light-emitting device (20) and a light-receiving device
(22) read optical information from the optical fibers (15),'
and a controller (25) examines the magnetic information
with reference to the optical information to authenticate
the magnetic information.

FIG. 2 i
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t he opti cal

device; re
optical wa

sai d

oVl

ing a maxi mung U dHratirges)arpaged .. Qo Gragedi.ng.

readi ng i nformation recorded in the |n¥§rmat

n recording un|t
gi El' figmatlon by projet 1%
%}Olg L%a‘.éM d1 -emtti ng devi cé E%LE?Qh;Inﬁ d HB i e ~bead

it O @bscription :qiaged 1.hdo gaged. ..
'Cigine(s) i n paped F¥.uo gaged H

Setting a maX| e amount det er mi ni gz’
opti cal vvaveg [ m(,@
wawve (gl XI mum ayai | abj 6t detpiged t‘@rgg pagéd Qn

SG

by a light recélvify ideduretiand recopdingy cehel |Q¢ﬂrm'rm§imm1 “read fromthe
i nformation recprging dipid. Wi th the maxi num available amount indicated = -

38 - by the optical in

ormation read fromthe maxi mum avail abl e anount

det er m ni ng re@rbn1{15°§’éét+@nt FecPrAdPgat WOkt r PEEVELEH tHe thPork@$¢ on
recordi ng wutdexegads the maxi num avail abl e anount. 23. The et hod

accordi ng

region in the

card.

2. The information recording card according to claim
1, wherein . _ .

the information recording unit comprises a magnetic
stripe having a plurality of unit magnetic segments each
having a predetermined storage capacity, and the plurality
of optical waveguides are disposed so as to correspond to
the unit magnetic segments, respectively.

3. The information recording card according to claim 1,
wherein

the base card comprises a pair of base plates, the pair
of base plates are put one over the other and joined
together by wvacuum compressibn, and the respective
peripheral portions of the base plates are bonded together
to form a peripheral frame. '

4. The information recording card according to claim 1,
wherein '

the optical waveguides meander.

‘5. The information recording card according to claim 2,
wherein

a through hole is formed at a position on the base card

Lo Slalmo B2, Ly Lher comprlsings 2 step:glaseiting g.data

corresponding to a unit magnetic segment of the magnetic

stripe so as to pierce the unit magnetic segment and the

optical waveguide corresponding to the unit magnetic
segment.
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op:t i‘cal wavegui des, and exam ning the i nfor'mati on mat i on
crecording unit with reference to the optical infornmmﬂE read fromthe data

region to authenticate the same. 24. A nethod of us rﬂl’ﬁuwrun’

recordi ng card conprising a base card, jan_informati
provided i'n the base card and provi ded™w th a magnetic strlpe h& vihg a
plurality aqf é’ﬁéi nmagnetic segnents each having a recording capacity of a
pr edet er m ne% and a plurality of optical wavegui des provided in the
base card and dﬁsb’@§é§5atlﬁao§@¥m%@s atord ePPSAFILAG t t RBReuMaseeg@meli c

segments, S@bHrdBhHREIREMREI Al ﬂﬁﬂ:hﬁna§hél%§c0fsegrnﬁ-§ﬁh ¥ IO mBGhOpi&ecor ded
in the unit nagnetic segrrent of the ma netic Stl’l e %a read deV|ce and

readi ng opt$EaFP® nFBr Adt £8n 9B OpojtEE: ?aWQQﬂﬁ Yo SRBERE 13 Rt TP®ni t ti ng
devi ce on tdetdpil cakaveyeis d@bx&i&ﬂo@ﬁmg ngot hehki ghmbeam@xyeﬁid:i ght

recei ving nS%/é'ﬁ%é’Eg&g %&gﬁré# n‘%ét he unit magnetic segnent in which the

I nformatio sis of the read optical information and
determning the information stored in the specified unit magnetic segnent

as the |atest '@fQﬁﬁgﬁh&%rm%%lon rgbgrdﬂﬁéhggrd3£§£5fgﬂﬂq ﬂboclﬁkﬁ'f1 24,
further corrptrllsmg the steps of witing The new I nfor ion to the' un|t
erein

the optical waveguides are optical fibers.

o 8. The information recording card according to claim 7,
wherein

the base card comprises a pair of base plates, the pair

of base plates are put one over the other and joined

together by vacuum compression, the respective peripheral

portions of the base plates are bonded together to form a

periphéral frame, and'fhe.opposite end portions of the

optical fibers are fastened to the peripheral frame.

9. The information recording card according to claim 1,
.wherein

the optical waveguides are light transmitting grooves
formed in the base card.

10. The information recording card according to claim
1, wherein

the information recording unit comprises an IC module.

11. A card comprising:
a base card; and

a plurality of optical waveguides provided in the base
card.

12. The card according to claim 11, wherein
the base card comprises a pair of base plates, the pair

of base plates are put one over the other and joined




hd

magneti c segment corresponding to the new i nfor mati anong the plurality

of unit magnetic segnents by a wite device, and br ' “ M\L\ I
wavegui de conbined with the unit -39- magnetic s ‘“s mi by a
predet erm ned nunber of unit nmagnetic segments from hecuntt 'hagsnetic
segnent to which the new information i3 iTten. 26. The nethod according

to claim 25, wherein the step of breaking the optical veguide is.farm ng
a t hrough holté’gcerﬁ’(ﬁ’fgh po‘f$"b‘ﬁ“ ofc?'ﬂgrgﬁijeoﬁar daﬁﬁd $ﬁ8 oﬁfe’ls@gf:%lve
wavegui de. 2periphereilhporadoasdbfigthe bése plitestereibonded sogetbler

br eaki ng the t%otécc&l a ‘é‘?:‘lgih%?-ails Aefrmng a portion of the base card and
the optical wavegui de by conpression. 28. A nethod of using an information

recording card conprising a base card, an information recording unit

provided in the hase ¢l ¢330 JNRHHSE Wd Riaimpanet whekinPe RRtougra
plurality of unit pagnetic_segnents each havi ng, a recordi r%c%g’)amt of a
0

predet er mi ned®i® s aABEP| Brald (BPHF I i 0Bl ThEV GG ISR déd I%? t he

base card pierce the optical waveguide. .

14. The card according to claim 11, wherein
a recess is formed at a position on the base card so as

to deform the optical waveguide.

W
15. The card according to claim 11, wherein
the optical waveguides are optical fibers.
16. The card according to claim 15, whérein
the base card comprises a pair of base plates, the pair
of base plates are put one over the other and joined
together by wvacuum compression, the respective peripheral
portions of the base plates are bonded together to form a
peripheral frame, and the opposite end portions of the
optical fibers are fastened to the peripheral frame.
O 17. The card according to claim 11, wherein

the optical waveguides are light transmitting grooves
formed in the base card.

18. A method of using an information recording card
comprising a base card, an information recording unit
provided in the base card, and a plurality of  optical
waveguides provided in the base card; said method
comprising the steps of: |

reading information recorded in the information
recording unit by a read device;

reading optical information by projecting a light beam
by a light-emitting device on the optical waveguides and
receiving the light beam by a light receiving device: and
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and di sposed at positions corresponding to the uni nagnetlc se
fret hod conprising the steps of: setting a maxi num a “m‘\ ﬁ Wﬁ“\n
determning region in the plurality of optical mavenm“

maxi mum avai | abl e amount "by breaking tggloptical waveguf de in the maxinum
d

avai | abl e anount det er m ni ng reglon

eam on trca

sai d

ning a

|ng i nformati on recorded in the

di
ontt monel] ¢ SEOIRRLLRL (58 TBORShIG | B doreotheioV eBryddchead e

wavequi des by

a |ight - enm recogddegi @m’andtlemfem@cehgmt@togjgmlb}na?drmmmrne@eu vi ng

devi ce;

avail abl e anpbunt i n

CO”Bﬁ%h@ﬁtEgSté”E LneLi,an read by the read device with a maxi

|cate by optical information read fromthe maxi mum

mum

avai | abl e amount determning region to see if the information read by the

read device exceeds th@hgaxmguﬁbgvagba@kglﬁgnuab

of using an_information recording card conprising a base card, an
i nf or mat i onSPEESAEARY unit provided in the base card and provided with a
magnetic stripeahatiepgod piniralnd ynew imfdrmeiginet | to seheenhsoemaltion

recording unit by a write device to update the information
recording card, and breaking the optical waveguide
corresponding to the new information.

20. The method according to claim 19, wherein

the step of breaking the optical guide is forming a
through hole through a portion of the base card and the
optical waveguide.

21. The method according to claim 19, wherein

the step of breakihg the -optical guide is deforming
corresponding portions of the baée card and the optical
waveguide by compression.

22. A method of using an information recording card
comprising a base card, an information recording unit
provided in the base card, and a plurality of optical
waveguides provided in the base caxrd, said method
comprising the steps of:

sefting a maximum available amount determining region
in the ﬁlurality of optical waveguides and determining a
maximum available ambunt by breaking the optical waveguide
in the maximum available amount determining region;

reading information recorded in the information
recording unit by a read device;

reading optical information by projecting a light beam
on the optical waveguides by a light-emitting device and
receiving the light beam by a light receiving device; and

comparing the information read from the information

claim4018 2%urtAerret hod

recording unit with the maximum available amount indicated
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having a recording capacity of a predeternmned bits, and a plurality of

opti cal wavegui des provided in the base card and di T 1S
corresponding.to the unit magnetic segnents, said n'gmﬂg llﬁ“lmmlml t eps
of: dividing the plurality of optical waveguides into tlose itwcluded in a

maxi mum avai | abl e anount det erm ni ng=r8§i on and those included in a data
regi on, and determ ning _a nmaxi mum avail abl e anount by breaki nag‘ t he. opti cal
+

wavegui de 7Y tHe ABGIARh dRdorastéoRnBRAE GEPBr FPRI ME*IBYP AV R g

i nfor gaél | Onani@aot d@dtéfmiﬂilﬁugmj:ég?agnfebi %e&_eg.rﬁalr)tthe)fmh@rmgim_ ::t_ie?dr ibpe by
a read devi apd readin ptical information roj-ecti.n i ght beam
on the opt i%ﬁc?m V\g.s%gl}ln 53 R irga}ﬁo-ré%rﬁ i‘hﬁlﬁe%%éae’gﬁd trheege[ﬁla\‘/il’:ln"g““fl he

| i ght beamaneilabphtameoetvi ng device; specifying the unit magnetic
segnent in which the information is recorded on the basis of optical
information obtained fromthe data regi on and determ ning_the information
recorded in the¢dpeci fTR] WREhofhgRIGAE Fatfrento asCadm| afést TRtReFmt i on;
and conparidgngesigyest information with the nmaxi mum avail abl e anmount

i ndi cated by opticgl i nf.ormati on rea(g%fromthe maxi nym avai Iaﬁjlee anmpunt

det er mi ni ng redt oR*EB Sfe SEEHRE 13atRT2 | FFSHABL ~8n e%ﬁ%’zi‘ et num

avai | abl e avptirtal waveguides, and examining the information read from
the information recording unit with reference to the
optical information read from +the data region to

% authenticate the same.

24. A method of using an information recording card
comprising a base card, an information xrecording unit
provided in the base card and provided With a magnetic
stripe having a plurality of unit magnetic segments each
having a recording capaéity of -a predetermined bits, and a
plurality of optical waveguides provided in the base card
and disposed at positions corresponding to the unit
magnetic segments, said method comprising the steps of:

reading information recorded in the unit magnetic
segment of the magnetic stripe by a read device and reading
optical information by projecting a light beam by a light-
emitting device on the optical waveguides and receiving the
light beam by a light receiving device; and

specifying the unit magnetic segment in which the

. information is recorded on the basis of the read optical
information and determining the information stored in the

specified unit magnetic segment as the latest information.

25. The method according to claim 24, further
comprising:

the steps of writing the new information to the unit
magnetic segment corresponding to the new information among
the plurality of unit magnetic segments by a write device,

and breaking the optical waveguide combined with the unit
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30. © The nethod accordi ng to claim 29 fum st eps

of witing the new information to the unit nagnetic ondi ng

to the new information anong the plurality of unitlmm‘g s by a
LW

wite device, and breaking the optical waveguide c i*h the unit
magneti c segnent separated by a predeteBfi ned nunber of unit magnetic
segnents fromthe unit nmagnetic segnent to which the new information is

witten. REPLACENVERFgBEREET separaged Rvhed hpgegetasmapged &ar®egorti sing

a base card, ,Af Raphetali L¥gREnePt ELah wRYCUW: YRR idedddhdte fwse
card, said nethod conprising the steps of: reading optical information from
the card by YWriFRcEhregney | 3T IEER™HA S T I0t8al wavegui des by a

light-emtting device; and breaking a desired optical wavegui de. 32. The
met hod accordin o] c,Jéai m 3 erein,.the step of aki t.t}le) opti cal
wavegui de is forg%é'ng Pe h‘?%%]%g\ﬂ%cfceori%p&gq‘? a paolr“f %5ref 6‘*‘1-‘[%1%1 ase card and
the optical wavetme detep of breaking the optical waveguide is forming
a through hole through a portion of the base card and the
optical waveguide.

27. The method according to claim 25, wherein
the step of breaking the optical waveguide is deforming
— a portion of the base card and the optical waveguide by
compression.

28. A method of using an information recording card
comprising a base card, an. information recording unit
provided in the base card and provided with a magnetic
stripe having a plurality of unit magnetic segments each
having a recording capacity of a predetermined bits, and a
plurality of optical waveguides provided in the base card

_il and disposed at positions corresponding to the unit
magnetic segments, said -method comprising the steps of:

-setfing a maximum available amount determining region
in the plurality of optical waveguides and determining a
maximum available amount by breaking the optical waveguide
in the maximum available amount determining region;

reading information recorded in the unit magnetic
segment' of the magnetic stripe by a read device, and
reéding optical information by projecting a light beam on
the optical waveguides by a light-emitting device and
receiving the light beam by a light receiving device:

comparing the information read by the read device with
a maximum available amount indicated by optical information
read from the maximum available amount determining region
to see if the information read by the read device exceeds

the maximum available amount.
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33.zThe nmet hod according to claim31, wherein the step of-—breaki-ng—the
optical waveguide is deformng a portion of the base card and tBﬁ! ptical

wavegui de by conpression. 34. An information read Hn “m
information froman information recording card co o rd an

i nformation recording unit provi ded inr #le-base card, and a plurality of
optical wavegui des provided in the base card and including at |east those
in a maxi mum avakPabl & awdhed @bt avsdng @p riformativon reacorfépgosardad

system conpr ;gnBgisdnkl Ht paBk! tdd18 deYhCe A fbrRa el 881 ivtbdrdifght ubeam on
the optical wavegui deS included in t'he maxj num avail.abl e anpunt det er ni ni ng

region; a I|BHPVFéeglﬁPndﬂdévpéﬁefGﬁr?eé%F¥|ﬂﬁ°Yh€eﬁldﬁﬁ*bé%nWanﬁééﬁ
optical i nfoemeipennkianyt he plmpﬁarmrrya\o&l hahlte wapuetidesaegnentsgesedi on; a
read device rea on_r.ecor ed | nf or t|on re rd|ng

R T IRt on R e AT Wt e ST Sl

recei vi ng depiloradniyt b€ opsidcddvwaecguwhdesi providdedntinoicher besepragds a
ROM storing anHni 1 BB35EEM &Y ai 8 AP U¥or2 PBHIIHY av | alle® Ryt
magnetic segments, said method comprising steps of:
dividing the plurality of optical waveguides into those
included in a maximum available amount determining region
and those included in a data region, and determining a
maximum available amount by breaking the optical waveguide
in the maximum available amount determining region;
reading information recorded in the unit magnetic
segment of the magnetic stripe by a read device, and
reading optical information by'projecting a-light beam on
the optical waveguides by a light-emitting device and
receiving the light beam by a light .receiving device;
specifying the unit magnetic segment in which the
information is recorded on the basis of optical information
obtained from the data region and determining the
information recorded in the specified unit magnetic segment
as the latest information; and _
comparing the lafest information with the maximum
available amount indicated by optical inférmation read from
the maximum évailable amount determining region to see if
the latest information exceeds the maximum available
amount.

30. The method according +to claim 29 further
comprising the steps of writing the new information to the
unit magnetic segment corresponding to the new information
among the plurality of unit magnetic segments by a write
device, and breaking the optical waveguide combined with
the unit magnetic segment separated by a predetermined

number of unit magnetic segments from the unit magnetic

segment to which the new information is written. REPLACEMENT SHEET

15[_)EC1999] |




Hsﬁkternines a maxi mum avail abl e ampunt on the’
al informatign{provided by the i ght receiving device and
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- 42 - calcul atfn
basis of the o
the unit naxi
whi ch conmpar es
avai | abl e anou
devi ce.

31. A method of using a card comprising a base card,
" and a plurality of optical waveguides provided in the base
card, said method comprising the steps of:
reading optical information from the card by projecting
a light beam on the optical waveguides by a light-emitting
device; and

breaking a desired optical waveguidé.

32. The method according to claim 31, wherein
the step of breaking the optical waveguide is.forming
U a through hole through a portion of the base card and the
optical waveguide.

33. The method according to claim 31, wherein
the step of breaking the optical waveguide is deforming
~a portion of the base card and the optical waveguide by
compression.

34. An information read system for reading information
from an information recording card comprising a base card,
an information recording unit provided in the base card,
and a plurality of'optical waveguides provided in the base
card and including at least those in a maximum available
amount determining region, said information read system
comprising:

a light-emitting device for projecting a light beam on
the optical waveguides included in the maximum available
amount determining region;

a light receiving device for receiving the light beam
to read optical information from the maximum available
amount determining region;

a read device for reading information recorded in the
information recording unit; and '

a controller connected to the light-emitting device,
the light receiving device and the read device;

wherein the controller comprises a ROM storing a unit

maximum available amount, a maximum available amount



N M

calculating unit which determines a maximum available

- 42 -

amount on the basis of the optical information provided by
the light receiving device and the unit maximum available
amount read from the ROM, and a comparing unit which
compares the maximum available amount calculated by the
maximum available amount calculating wunit and the

information read by the read device.
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CARD AND INFORMATION RECORDING CARD AND METHOD OF
USING THE SAME

ABSTRACT OF THE DISCLOSURE
A magnetic card (10) has a base card (l1ll), a magnetic

stripe (12) formed on the base card (11), and a plurality
of optical fibers (15) extended within the base card (1l1)
substantially perpendicularly to the magnetic stripe (12).
The magnetic stripe (12') consists of an arrangement of a
plurality of unit magnetic segments (12a) _each having a
récording capacity of a predetermined number of bits, for
example, eleven bits. The optical fibers (15) are assigned
to the unit magnetic segments (1l2a), respectively. A
.read/wri;te head (23) reads magnetic information from the

magnetic stripe (12), an -optical read device including a

light-emitting device (20) and a light-receiving device
(22) read o_pticél information £from the optical fibers (15),
and a controller (25) examines the magnetic information
with reference to the optical information to .authenticate

the magnetic information:

FIG. 2
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