2186841 "MAGNETI C CARD' The present invention relates to a nmagnetic card
having a plurality of stacked nagnetic |ayers on which information is-
recorded in distribution, and a magnetic 5 shielding | ayer which is

| ocat ed uppernost and used for shielding information. In the prior art, a ,
magnetic card of the multi-layer structure type is well known;-as disclosgd
I n Japanese Patent Disclosure (Kokai) No. 5%-129209. 10 Fi g%\;&Bmf
magnetic card of this type. As shown, substrate 1 is overlaid

magnetic layer 2, which is in turn overlaid with non-magnetic internediate
| ayer- 30. Second magnetic layer 4 is |laid over non-magnetic internediate

| ayer 30, and protection |layer 15 TMAGNBTIW iCkRD"™s an uppernost | ayer
such that it covers the upper side of second nagnetiC Tayer 4. This

| ami nated structure i sThgpbPygsenso iavent imrewnsiiatdre tmgnaragnetikal dawin
being forged or to prevent the information recorded on the card from being

altered. 20 AUBRRBRBEcRJRLNTRL ity Qi &t asked magnalgiftlayens @0 Whigh | e
terfeit data | ded tj.c | 4. Non- ti

nter medi at e | ayet SDEFECIOad SRGEASY Fot AARHEEL pdiihet TABITHS on

I 0 | _ : 0 _ I .

revent Ty found, nencuadi ¥ 1ATEE Vs S oA dbpdthosr and ded For

magnetic | ayer 4 §ﬁfe9816655h¥o§h%%§%nqy means of a so-called "paper clip

In the prior art, a magnetic card of the
multi-layer structure type is well known, as disclosed
in Japanese Patent Disclosure (Kokai) No. 51-1292089. . €?

10 Fig. 1 shows a magnetic card of this type. Aas shown,
substrate 1 is overlaid with first magnetic layer 2,
which is in turn overlaid with non-magnetic intermediate
layer 30. Second magnetic layef 4 is laid over
non-magnetic intermediate layer 30, and protection layer

15 50 is pfovided as an uppermost layer such that it covers
the upper side of second magnetic layer 4. This
laminated structure is employed so as to prevent the

— magnetic card from being forged or to prevent the

information recorded on the card from being altered.

20 Authentic data is reco:déd on first magnetic layer 2,
while counterfeit data is recorded on second magnetic
layer 4. Non-magnetic intermediate layer 30 is formed
of a-Fe203, for éxample. Uppermost protection layer 50
is formed of a synthetic resin, for'example.

25 It is recently found, however, that the
counterfeit data recorded in second magnetic layer 4 can

be easily erased by means of a so-called "paper clip



- 2- nagnet" or the I|ke "If the counterfeit data is erased, the authentic
data recorded on first, magnetic l'ayer 2 can be easily reproduced for
decoding, by use of an ordinary technique. Therefore, it has becone :
difficult 5 to prevent the magnetic card from being.fraudul ently used by -
an unadwhorized person or .to prevent the infogration on:the card from being
forged or altered. Furthernore, the thickness of non- magneti c intermediate
| ayer 30 causes a spacing loss at the time 10 of reproducing data from
first maghetic layer 2. Therefore, the data is not always read out

accurately from f igayndtIRt ithd a%ele 2- ﬂ:cg;{édm ﬂ‘@@taae{at iof éﬂ’g‘sed,

present |nvent|0n IS to provide a magnet1 c car cannot be

fraudulently 15" tuese;htbsemdlrwﬂaﬂ%a&héaer&mfmtmﬁéﬁw Bijen 0N
which is difficult to forge or alter. To achievé this object, there is"

provi ded a neEgnet icarcared iy Yeiy clunds tfc aledodiiny Alby Yas omgnet i ¢
recording |layers which are provided on the 20 - substrate and each of.
“whi ch has a coerciorifrgme techniguebl e Thempfote, ridedvas r’q;paﬁmejedlirmldia
=nagnet|c shleldln | ayer stacked at | east on the uppernost one of the
magnetic recot di ng'»q raventn ¢ heamagnehich O@rﬁmﬁqor%dzemg/efrfaj@el%tly

I S.unsuitable for magnetic recording.
. use by an unauthorlzed person or to prevent the

1nformatlon on the card from belng forged or altered.
y Furthermore, the thlckness of non-magnerlc
QJ;. . intermediatetlayer 30 causes e spaoing loes at the'time
| 10 of reproduoingjdata from firsr magnerio layer'Z.
Therefore,.the data is not always_read_our'eccurAtelyr
from first magneriodlafer 2. ‘ | o
Accordingly, the object of rhe.preeent invention is
to provide.a magnetic.cerd which cannot be fraudulently
_15 uéed by.an unadthorized éerson ana rhe information on
. which is difficult to forge or alter. |
To achieve this object, there is provided a
X W b _ _ lmegnetic card comprising a euostrate; a plurality-of
magnetic recordipg”layers.Which are“provided_on the
20 . substrate aﬁd'each of whioh.has a coercive_force'that
enables. magnetic recordin§7of data, and a magnetici
_shieldingzlayer stacked at least_on the uppermost one of
the magnetio_recording.layere and having such a small
ooeroive force as is unsuitable for magnetic recording.
25 : With the magnetic card of-the present invention, it |
is poSSible both to distributively reoord_valuable

information on different recording layers and to



25 . Wth the magnetic card of the present invention, |t I s possi bl e
both to distributively record val uabl e i'nformation on dlfferent recording
| ayers and to -3- magnetically shield the information, thus reliably
preventi-ng fraudul ent reproduction or decoding of the +nfornat|on by a ~, o
third party. Therefore, the magnetic. card‘%an be. effectlvefy prevent

from being forged and 5 . the i nformation bn the card can be effectlvely
prevented from being altered "Furthernore, with the magnetic card of the .
present invention, information is reproduced froma magnetic recordlng :

| ayer by nagnetlcalgg saturating_ the magnetic 1Q shleldlnq a er and |f
necessary anothegnahifally ﬁéeslé|ﬁgelayéprmatﬁepefﬁhés F& §
reproduction of information can Re carried out ,without. %da0|
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d t wh Kk :
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from betng altered
Furthermore, w1th the magnetlc card of the present
inVentlon, 1nformat10n ls-reproduced-from a magnetlc |
recordlng layer by magnetlcally saturatlng the magnetlc T\_j
‘10 sh1e1d1ng layer, and if necessary, another magnetlc
recordlng layer. Therefore, rellable reproductlon of
'1nformatlon can be carrled out w1thout a  spacing loss..'
| This 1nventlon can be more fully understood from |
the following detalled descrlptlon when taken in
.15 o conjunctlon w1th the accompanylng draw1ngs, in whlch._
| Flg. l is a s1de view 1llustrat1ng the constructlon
of a convent10nal magnetic card; |
Flg. 2 1s a partlally-cutaway perspectlve view ;. fn.’/
111ustrat1ng the constructlon of a magnetlc card o
| 20 | accordlng to one embodlment of the present 1nvent10n,dd
| Flg. 3 is a view schematlcally show1ng the 1nforma-f‘
tion recorded on the magnetlc card shownl;n Flg. 2; t |
Fig. 4 is a Viewﬂexpiaininé how information is read
out from the magnetlc card shown in Fig. 3,- |
25 _ Fig. 5 is a view 1llustrat1ng the construction of a

magnetlc card accordlng to another embodiment of the :

present anentlon,



tion recorded on the magnetic card shown in Fig. 2; Fig. 4is a view -

expl ai ni.ng hom/lnfornatlon Is read out .fromthe nagnetlc card shown in Flg
3;: 25 Fig. 5is aviewillustrating the construction of a nagnetlc
-card aocordlng t o anot her -enbodi nent of the present invention; Fig. 6is
a. V|ew&expla|n|ng how i.nformation is read out fromthe magnetic card shown
in Fig. 5 Fig. 7 is a perspective V|em/|llust ating. the construction of a -
magnetic card according to still 5 " another enbodi nent of the present. '
invention; and Fig. 8 is a perspectlve view illustrating the construction -

of still another enbodi f the resent inventio A. descripti on.ma W
be given of the errbodlrrgE ols & lFHeeﬁpégéﬁfngnggﬁtFG °IWFEH°PeF§réﬁég

to Figs. 2 throughogt Ekgmlnvéhﬁggnggexggggg gogﬁeqnoEL he fi rst

enbodi nent of the presen magn tlg card

conpri ses: substrate 1 ghiysy §800ebheelacriveeGaLd 0914Ken 2al2 a0 a

~coercive force t hat enabl &s magneti |ng 0 at a; rst gneti c
shiel ding |ayer 3, cbastedceioni bheh MafREReL catll Abkard?hgSebt skagnetic
~material with such a smal |- coercive-force as is unsuitable for magnetic
~recording (e.g., nahotheée &Mbbdiment of the present invention; and

| o | | Fig. 8 is a perspective view illustratihg the

'construCtion'of still another embodiment of the_preSent'”

inventlon. .
. &Jf - L ' A descrlptlon may now be glven of the embodlments
| ;O of the present 1nventlon, w1th reference to FlgS.IZ_'
through 8. |

Fig. 2 shows the hagnetic cardlof the firsf
' embodiment. of the-presentlinventiona As'shoﬁn, thel
magnetic card compriees: substrate 1; first magnetic
-;5 recordlng layer 2 havxng a coercive force that enaoles
magnetlc recordlng of data, flrst magnetic Shleldlng
layer 3, formed of elther a magnetlc materlal or'sott
N megnetic marerial with such.a small coercive force.ae_ie
unsuitable for magnetic recordlng (e.g.} dof'more than
20 30 Oersted), second magnetlc recording layer 4 having a
coerc;ve force that enables magnetic recordlng of data,.
=and second magnetlc shielding layer 5, formed of a soft
.magnetic meterial with.such'a small coercive force as is.
.uneuitable for magnetic recording. The layers ere
25 stacked on substrate l:ln the order mentioned, The
| ,coercive force'of-secohd'recording layer 4 is_smaller

than that of first recording layer 2.



20 30 Cersted); second nmagnetic recording |layer 4 having a coercive
force that enabl es nmagnetic fecording of data; and second magnetic !
shreldrng | ayer 5, formed of a soft magnetic material with such a snmall -
coercive force as is unsuitable for nmagnetic recording.-The | ayers are 25

st acked on substrate 1 in the order mnentioned, The coerci ve force of se ond

-recording layer 4 is smaller than ithat of'fﬁrst recording layer 2.

First recording layer 2 is a magneti-c | ayer of -cobal't absorbed [err] or Ba
Second recording layer 4 is a magnetic |ayer. forned [err] for:
‘First and . second shicelding layers 3 'and 5 5 ~are magneti c Iayers
. formed of either a mﬁﬁﬁﬁﬁ(?QQQQQFQQKQQH##E?[xﬁrq sgneticelayer of

ferrite.
exanpl e.

Mhzn.ferrite.

Each _of these nmmgnetic layers is formed by coating a base -

| ayer. or substr&ﬂ?@ﬂﬁm§h§thﬁﬂtﬁ1§ﬂpQ§ Qﬁuﬁﬂréﬁrﬁhbﬁetr R eF €COYhiERT

form ng second record er 10 cob err] or Baferrite .
31%% ’aﬂé' i?p‘?;e F\%‘f ed above.

may be used as
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layer or substrate 1 with a solutlon of materlal

| '1nc1ud1ng Al 81 and Fe,'or MnZn-ferrlte. Each of

'these magnetlc ‘layers is formed by coatlng a base

4,‘cobalt'absorbed Y-Fezo3 OrVBa'ferrite“may'be used as’
long as these materlals have the coercive force noted

above. The shleldlng layers may be" formed of an Fe N1

'alloy.

‘When using the magnetlc card shown in Flg 2, 1t is

des1rable that authentlc lnformatlon is dlstrlbutlvely

;recorded on flrst and second recordlng layers 2 and 4

‘such. that the 1nformat10n recorded on flrst layer 2 and

that on second - layer 4 w111 become “authentlc" only when i;k)
they are comblned w1th each other. |
A descrlptlon may now be given of how 1nformatlon
is recorded or decoded 1n-actual use of - the-magnetlc
card._- | | _
Information'is recorded as followsé- Amonglpleceshd

of informatlon wh1ch are authentlc as a whole,

) 1nformat10n Al 1s recorded on flrst recordlng layer 2 by

use of a magnetlc head whlch 1s generatlng a magnetlc_

field stronger than the coerc;ve force of layer 2. -

. . { )-..
_magnetlc powder. .When_formlng-second:recordlng layer rfxni

L



such t hat the |nfornat|on recorded on first | ayer 2 and that on second

|l ayer 4 will become "aut hentic” onl'y when they are-‘conmbined with each
other. 20 A description may now be given of how i nformation is
recordéH;or decoded in actual use of the magnetic card, | nformation is
recordegﬁas-fotloms:- Among pi eces of tnfornatgon which-are authentic as. a -
whol e 5 information Al is recorded on first recording |ayer 2 by use -
.of a magnetic head which is generatlng a magnetic field stronger than the
coercive force of layer 2. 6 Next, the magnetic field fromthe nmagnetic

head is controll ed h tth,@t sl de'ix‘é‘.e léf 'ﬁ'&ﬁ rt%ec?\ﬁ[g%e‘tﬁé eTpel=) gf first

.recording layer 2 but i’s stron er than t coercive ce of secon

‘recording layer 4. contrdli1ed suckOdialt! Q.rt iR tha? 2 codkcidl) 1S
. recorded . on second recording layer 4. Wth the magnetic card of the present

‘invention, infornaficted B €i¢ s redDrdllngWayer i but iild UrirciRe tdifan
..magnetic condltlon in which information Al ang' information A2 are

' recorded on first &heé seewd veedardengfl @sond mubrﬁurgedm@n Vel y.In Soliid

farrows 6 and 7.indicate the direction of magnetization, and the broken’
lines i ndi cate'5 t hecrdndwtofonrragrmétqrmaftlmsu (A2 = A - Al) is recorded on

| " second record1ng layer 4. '

‘With the magnet1c card of'the'present-invention,
information}is.read out as follows: Figt.3_illustrates
\ ~© the magnetic condition in which information Al and

'10'l= 1nformatlon A2 are recorded on flrst and second |
'recordlng layers 2 and 4, respectlvely. Solld arrows 6
and:7 indicate'the direction of'maénetization,'and the"
broken lines 1nd1cate the flow of magnetlc fluxes.
.Informatlon A2, recorded in second recordlng layer 4,'is -

15 read out by use of dual-structure magnetlc head lO shown
| in Fig. 4. As shown, head 10 is comprlsed of inner yoke

lZ_provided with coil 11, and outer yoke 14 provided

= with coil 13. The magnetic card is moved relative to

. ,,..'

" head 10, e.g., in the X direction. At this time, the
20 magnetic field'generated from outer yoke 14 is kept
'stronoer than the coercive force'of_second shielding
-layer 5 and is weaker than that of second recording
layer 4, thus permlttlng the magnetlc characterlstlcs of
- second shielding 1ayer 5 to be regarded as being
25_- identical with those of the air. In‘other words, secondﬁ
'-shielding layer 5 is kept in the magnetically saturated

condition. Under this condition, information A2 is read



I nformation A2, recorded in second recording layer 4, is 15 read out by
use of dual - structure magneti c head 10 shown in Fig. 4. As shown, "head 10
- is conprised of inner yoke 12 provided with coil 11, and outer yoke 14
~provided with coil 13. .The nagnetic card is noved relative to head 10,
e.g., in the X direction. At this tine, the 20  nmagnetic field gene;gted
fromouter yoke 14 is kept- stronger t han T he coercive force of second :
shielding layer 5 and is weaker than that of second recording |ay&r. 4, thus
permtting the nagnetlc ‘characteristics of second shreldlng | ayer 5 to be"

..regarded as bein

i dent i_cal t hgse of .t r-words
‘second shreIdrH@gFa E?m59F§°RQpFeFﬁrgﬁ89nEGX8F|éaEVylggﬁﬁrgpeﬁ ggndition.
Under this condition n

f ' f d -
recording layer 4 byTPﬂﬁﬁgggaEé he TﬁsPsgtFeFarPhésﬁééﬁg??c %gﬁgnls'hnved
again rel ative {»glgféi‘ge 105 fBdal RO gﬁh’ prél::ﬁr'a&léﬁaﬁlo‘its eQ® LkStErom

recordrng | ayer t éChnrque”si'm whi ch information

A2 was read outg Ee BP&E nh 14PN 2i BORMREAR i Qe &imdad rotl Whlak be
expl ained in nnrer%etggF m?tﬂbreggrence Po Fig. 4. ¢ First, the magnetic

card is noged | dntPRi&hdine6tmEBionAR2t Was Kiedd oulte rmme?mamrferelldz
generated by outer yoke 14 is 10 controll'ed such that it is stronger
~than the coerciwgich 1nformat10n Al is read out will be explalned in
| 'more detall w1th reference to Flg. 4;1 Flrst, the
magnetlc card is moved in the X dlrectlon.. At this L
time, the magnetrc fleld generated-by outer yoxe l@-is -'&_;
10 controlled such'that it is stronger:than the coercive o
force of second recordlng layer 4 and is weaxer than the
- coercive force of flrst recordlng 1ayer 2 As a result,i'r
Iflrst and second shleldlng layers 3 and 5 ‘are magnetlzed
in the dlrectlons 1nd1cated by arrows 15 and 16,
15 respectlvely, thereby permlttlng magnetlc fluxes to flow"
| through outer yoke 14. Second recordlng layer 4 is. | |
brought 1nto the condltlon indicated by arrow 18 after
_head 10 passes 1t, so that other magnetlc fluxes flow
" through outer_yoke 14._ Informatlon Al ‘is read out from
'20":efirst recording layerij by use ofllnner-yoke 12, with -
| firsthand second shieldingnlayersl3 andlsland_second
recording'layer 4 magnetically Saturated*in'the.manner
mentioned above. e
In the magnet1c card shown 1n Fig. 2, the upper":r
'25 81des of flrst and second recordlng layers 2 and 4 are:

covered w1th first and second shleldlng layers 3 and 5,

| respectlvely, thus magnetlcally shleldlng flrst and.



force of second recordrng Iayer 4 and is weaker than the coercive force of
first recording layer 2. As a result, first and second shielding |ayers 3
and 5 are magneti zed in the directions_indicated by arrows 15 and 16, 15
respectirvel y, thereby permitting magnetic fluxes to flow through outer yoke
14. - Sécond recording layer 4 is: brought into g he condi tion indicated by-
‘arrow 18 after head 10 passes it; so that other magnetic fluxes flow

t hrough outer’ yoke 14. Information Al is read out from 20 first
recordi ng’l ayer 2 by use of ‘inner yoke 12, with first and second shiel ding

Lapers 3 o A gBRERA L BARat A0 E, 4 RO ek RE I N
sides of first and; ﬁ?ﬁ?ﬂgtﬁggo gﬁgdkﬁyghs élvgﬁ fedie %QEErQQ'W£%Qlédf§

~and second shiel din ayers respec t hus “magnet’i cal

~shielding first aneo rep@oddee0By %Ceeéllagr&arefc%g%q%d (&.g Th%&%%eoft he

I nformation recorded on the nmagnéetic card 1s dif ult to reproduce by an

§ordrnary_technrqueaﬁeogdinbryuiecerdéﬂ)Qrdlhatﬁermﬁghéeﬁb cal@,t he magnetic
‘card,- 5 furthernore, the nunber of recording |ayers provided is at .|east

t wo and t he céercrfarthermo@e,onhernumbérngflayebrduhbeaayemenpthwudeﬂ 1s
anot-her, and i nformation can :
at least two a1d the coercive force of one recording
layer differs from that of another, and information can
be distributively recorded.on different recordlng
RN o layers. Therefore, the 1nformation is considerably
.. 10 difficult to decode or. alter, as compared with the

information recorded on a conventional magnetlc card.

In the foregoing description, the information to be =

- recorded on the magnetic card was described as
”rcons1st1ng of 1nformation Al to be recorded on first.
15:' recording layer 2 and 1nformation A2 to be recorded on
| 'second recording layer 4. However, the information to
be recorded on the magnetic card may ‘be dlstriouted in
' \s~ _ o - various manners, e.g., in the follow1ng manner: - |
h | Infomration“AO is recorded_on first'reCOrding layer:
20 2, and two kinds'of information, namely information BU
and'identification information C0, are recorded on
second recording layer 4.-'Identiiication information co
- may be function F(A0,B0), which depends on'information
A0 and.information BO. 1If recorded.in this manner, the
25  information can be.distributed'Very effectively. . In.
addition, the fnnction representing identification_

information CO is very difficult to decode, so that it



“be distributively recorded on different recording |ayers. Therefore' t he
information is considerably ‘10 «+  difficult to decode or alter,’ as’ conpar
with the information recorded on a conventional nmgnetic card. In the
foregoi ng description, the information to be recorded on the magnetic car
was described as consisting of information Al to be recorded on first 3 r
recordlng layer 2 and information A2 to Be®r 8cor ded on second recordlng

ed :
d

‘layer 4. ‘However, the information to be recorded on the magnet i-¢” card nay

S

e .

be distributed in various manners, e.g., in-the. follomnng manner:

I nfonration AO is recorded on flrst recarding | ayer -2, and_two kind
~of informationisn@easible hakdh iteh @f-%ﬁfd“f?i&tt?#?%%‘tfr oFhe rFRF el T O,

are recorded on second recordl r l.denfificatign info tion CD
may be functi oPSH@EOAS) aéhi]%ébé#f’s W%r‘%ﬁt’t?dﬁ’ %n‘oa,’f ?%’F‘?f&tlon -
BO. If record ner, the 25 inf ormati on can be -distributed -
very effectlveﬁfanI#xﬁﬁ#nH] the function representing identification -
information-CO is vef ¥ig ., d| f rfchli - Sfrd r@éc&dm £ 9-ahStpessi bl
e car

both-to effectively prevent rom belrng forged and to prevent the

- data on tlg Care%ﬁoramebﬁﬂ Lt %ﬁérﬁ%s&to i Py &NOHEn 2 m%a&s@aﬁ&f&eordl

to another
.of this magnetic card is substantlally the same as that

shown Flg. 2, except in that_flrst sh1e1d1ng 1ayer_3 ;s-n
not prov1ded.:'1n Fig; 5, the-same reference numerals as
' those 1n Flg. 2 are used to 1nd1cate the correspondlng
;10 - structural elements, Wlth the_magnetlc card.of Fig. 5,
information is recorded ar'féAa'aﬁi'in'A-maﬁﬁer'similarf"
to that described.with reference'to Fig;_Z. :Wheni R
1nformatlon A2 is read out from second recordlng layer 4
. in the embodlment of Flg. 5 however, 1t ‘may happen that

15 'magnetlc fluxes 20 w111 1eak-from flrst recordlng_layert
2 and flow 1nto inner yoke 12 ,.resulting~in“the-.'

. occurrence of noise. It 1s, therefore, des1rable that ‘a
'nozse-removxng filter is prov1ded in a reproductlon =
'c1rcu1t " In addltlon, in order to prevent the n01se,_

20 the locatlon at which lnformatlon a2 is recorded on
second recordlng layer 4 may be determlned such that
1nformat10n A2 is not 1nfluenced by magnetlc fluxes
'whlch may be generated by 1nformatlon Al recorded on

- first recordlng layer 2. ) | |

25. ' . In this second embodlment, the. recorded 1nformatlon

is very dlfflcult to decode or alter, as in the tlrst

"embodlment shown in Flg. 2.

ng
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5 enbodlnent of the present i nvention. -The construction of this magneti c
card is substantlally the sane as that shown Fig. 2, except in that first

~shi el di ng Iayer 3'is not provided. In Fig. 5 the same reference nunerals
as those in Fig. 2 are tsed to indicate the corresponding 10" structural
el ementg, ‘Wth the magnetic card of Fig. 5,_ipformation is recorded or
read out in a manner simlar to that descrlbe& with reference to. Fig. 2.

Waen information A2 is read- out fron1second recordi ng Iayer 4 in the
enbodi ment of Flg 5, however, it may happen that 15 ‘magnetic fluxes. 20

fesul tFag | L‘T‘hg' %iiuﬁ £ 8 F5ahaYE cRe "R} £} %%?é?%?%geéaﬁ\?%b%ng»%a% a
o order Vo poovertATShEIBAO. B ehls \aABRASHYEL | ClebORE hoophing ELED:

i s recorded on seconls eLRIBiHg. ia¥§rnét”Pdrﬁ?dd&ﬁe£§%néﬁt§ﬂéhar8§tof

information A2 is not influented by magnetic fluxes be generated
by information Al fPeot deiionaing slaye£03 di nptl fyeforme@Son a selettedhis .

second embodi ment, the recorded information i's very difficult. to decode or
alter, as in $he fpast efrbbilr siensh sébdiing nl&yer 2 in a- &ﬂrlﬁegpaitehnms t he
th|rd enbodi nent - of the present -

» - Information is wrltten or read out in a manner 51m11ar
| to that of Fig. 2.

. Like the_embodiment of Fig. 5, first shielding
.-7gg' K layer ‘3 may be omitted from the embodiment of Fig. 7, as.
| .10' | shown_in Fig. 8. In Fig. 8, the same reference numerals

as those in Fig, 5 are used, and explanatlon or F1g 8 |
will be omitted. |
The’ above descrlptlon was glven of the case - where
the number of recordlng layers is two. However, thls
iS number_does not limit the 1nventlon. Any number of
recording layers can be provided as long as the number
is not one. With an increase in the number of recording
layers, it wili become more ‘and more difficult to decode
the information recorded on the magnetic card.
20 The above.description was given of the case'where
| authentic information.was distributiveiy recorded on
'different recording layers. However,'the authentic'
information may be recorded in one of the recording
layers. |
25 Furthermore, the magnetfc-materral for forming the
recording layers is not limited to the ones referred.to_

- above., For example, Sr-ferrite may be used, if desired.



invention. -In this enbodinment, . second recording. Iayer 4 shown in F|g 2is
not formed on the entire are€a of first shielding layer 3. It i's formed on -

a selected 5 . part -of first shielding layer 3 in a stripe pattern.
‘Information i.s witten ar read . out in a manner simlar.to that of Fig. 2 .

Li ke the enmbodinment of Fig.® 5, first. shleldipg_layer 3 may be onitted - rom

t he enbodinent of Firg. 7, as 10 = shown in Fig.. 8. 'In Fig. 8, the sar

ref erence ‘nuneral s as those in Fig. 5 are-used, and expl anation of Fig. .8

- will be omtted. The above.description was given of the case where the
nunber of - r ecor §uidll Brthdrs, tAVprotaEM , 14y mdy  be NEGHRSA doeSERO

limt the invention. Any nunber of recording l'ayers:can be provi ded.as _
| ong as the nuiesornd sidielding: M4itdr am | ewste asmbodiméwet nunber of -recording *
| ayers, it will become nore and nore difficult to .decode the information-
recorded on the magnetic card. 200 . . - The above description was given

of the case where authentic i nformati on was .distributively recorded on
different recording |ayers. . However, the authentic information may.be
recorded in one of the recording Iayers 25 -~ Furthernore, the
magnetic material for forming the recording layers is not limited to the"
ones referred to above. For exanple, Sr-ferrite may be used, if desired.



Still further, a protectlon Iayer may be formed on the second shiel ding
Jlayer in each Clains: 1. A-magnetic card conprising: a
substrate; a pI d magnetic recording |ayers 5 provi ded on
t he substrate ﬂnm I‘"ME m‘mtlc recordi ng | ayers having a coercive

forc hh t enab @S magnets C sf egordi ng; and~a gnetrc shi el ding | ayer
'prOV|de at Ieast on an uppernost nagnetic recording |ayer, the shielding
10 magnetic | ayer having such a small coercive force as is unsuitable .
for magnetic recording. 2. - A nmagnetic card according to claim1, wherein
‘the plurality ofCladumss c recording |layers and the magnetic shiel ding. Iayer
~are formed by a first magnetic 15 " recording Iayer stacked on the -
“substrate, an mternech-ate‘\rmmtm meimwrgptaqmgstacked on the first
“magnetic recording layer, a second magnetic recording |ayer stacked on the .
I nternedi ate- nagnetlcaﬂﬁQQQﬂEQFéayer and having a smal | er. coercive force

t han 20 that of the first magnetic recording |a é and an out er nost -
~magnetic shielding | ayaerP]s‘%feR:Jf(’eW R tﬁ@%’&%@)dﬂa% b?l gecordlng layers

S provided on the substtate, each of the magnetlc

:recordxng layers hav1ng a coercive force that enables"
. magnetic recording. and o
a magnetxc shleldzng layer pr3v1ded at least on an
:'i;-' . --:uppermost magnetic recordxng layer, the Shleldlng
| 10 _'magnetxc layer hav1ng such a small coercxve force.as xs_;
unsuitable for magnetic recordlng. |
2. ° A magnetic card accordxng to clalm 1, wherexn
the-plu;alxty of magnetic :ecord1ng-layers and the
magnetic shielding layer are fofmed-5}3a.fir5£ magnetié
15 - "recording layer'staCked'oh the subStrate,_an .
| lxntermedxate magnetxc shxeldxng layer stacked on the
first magnetxc recotdxng layer, a second magnetlc
L .frecording laygr_stacked on the-xntermedzate magnetic_
shielding 1ayeriand having a=s¢a11er coercive fd:cé than
20'_' that-of'the firsﬁ magnetic recording layer, and an outermost
mégnetic.shielding layer stgcked on the_seéond magnetic
recordxng 1ayer.
3. A magnetlc card accordxng to claxm 1, wherein
the piuralxty of magnetxc recording layers-and the
25 magnetic shieiding iayéf:ate formed by a first mégne;ic'
| recording layer staéked on the substrate; a second |

'mégnetic rééording'layer_stacked on the first magnetic



‘recording | ayer.

3. A magnetic card according to claim1, wherein the.

plurality of magnetic recording:layers and the 25 magnet’i ¢ shielding -

| ayer ar y a first nagnetlc recordlng | ayer stacked on .the _ :
substrate l M“E recordlng | ayer stacked on.the first nagnetlc
- 13- recor m “lmm i'ng.a smal |l er - {1 rC|ve force than that of £t

first nagnetﬂccre@ordlng l'ayer; and a nmagne

-the second magn

- .according to cl

in a stripe pat
it covers part
magnetic 10
wherein the sec
and the magneti
t he flrst nagne
| ayer.
first and secon

~distributively

etic recording layer. 5 4. - A magnetic-card

i"C shleldlng | ayer stacked on :

aim 2, wherein the second. nagnetlc recordlng | ayer is torned.

tern, and the nmagnetic shieldi
FEGRRAING hautR g&’éé

n i s -proviged such :t-hat-
9cas%£%tg¥ﬁgc?%§ +V%ng°Fﬁ% £RaBnd .

e U&A%‘j’f’e‘&%*r a‘wﬁ%e}%&ﬁmﬁﬁég Reboepat fern,
h:th .
IR g LAY dRReRRE "o (Dl hefRUIRePRELLE)

&‘E‘ééx‘d G dApeprding to claim?2, 3, 4.or 5, wherein the
magnet1T. recordlng | ayers: store i nformation, which is

4. A magnetlc card accordlng to claim 2, whereln'd'

~ the Second magnetlc recordlng layer’ is formed in a." -

10 -

stripe pattern, and the maghetic.shielding'layer is
provided anh.that.ittcovefsjpart~of'Ehe?intermediate"

magnetic'shieiding layer and'the.second magnetic

Frecordlng 1ayer.

5. A magnetlc card accordlng to c1a1m 3, whereln

the second magnetlc recordlng layer:ls formed in a

f'stripe pattern, and the magnetLCVShieldingclayer'is

15

3 recorded thereon with a. predetermlned relatlonshlp.

20

;o
—~

prov1ded such that 1t covers part of the rlrst magnetlc-'

- recordlng layer and the second magnetic recordlng layer.

-_6, A magnetlc card ‘according . to clalm 2, 3,_4 or- o

5, whereln the first and second magnetlc recordlng

layers store 1nformatlon, whlch is dlstrlbutlvely

7. 'A*magnetic card-according to claim 6,_wherein
the_first magnetiC'recordingllayer-sto:es information,

Ao; and the second magnetic reCording layer stores-

'lnformatlon BO and lnformatlon co, the 1nformatlon co

-belng function F (A0, BO) dependlng on 1nformat10n AU

25 -

and 1nformatlon BO.

8. A magnetlc card accordlng to clalm l 2, 3, 4,

5, 6 or 7,. whereln the first magnetlc recordlng layer is:

*



r ecor ded thereon with a predeternined relatlonshlp 20

magnetic card a@ccording to claim®6, wherein the f_LsL_nagnePke—reCUrdlng

l ayer stores information AO and the second nagnetic recor stores
information BO and information CO, the |nformat|on mﬁj\ﬁg F (AQ

BO de endlng on information A0. 25 = and +nlbrﬂat| netic
~card ac¢Cording to claiml1, 2, 3, 4, 5 6 or 7, mhereln the first magnetic
recording layer is forned of . one of Ba ferrite and cobalt absorbed [err]
‘9. A magnetic card according to claim8, wherei.n second magnetic recording
| ayer is formed dormed jofs one of B®. femrhhgneﬂdcC@hFHtaééﬁPHPﬁS YoFeLm-
1,2, 3, 4, 5, 6 or 7, wherein the magnetic shielding layer is forned, of '
one of a magnetic al | & coMtRAINeRi A CaEsd %ﬂ@°F@153ng°Nﬁ AilpcPrj Wherein A
magnetic card according-to claiml, 2, 3, 4 5. 6 or,. 7, wherein the
out er nost nagnet iSeAH ImﬂgﬁPQ¥Smﬁe¢%‘@bQ%rEEYﬁFthsafﬁfﬁ?gc?Fon | ayer. 12.

- A'magnetic card, substantially as hereinbefore descrlbed wth reference to
. Figs. 2 to 8  Y~Fey04. '

5 S ,10. A magnetic card accordlng to clalm 1, 2, 3, 4,

5, 6 or 7, whereln the magnetxc shleldlng layer is

-'formed of one of a magnetic alloy containing AL, 51 and

Fe, and MnZn-ferrite. ' _.ée- | |
__;jj'-.' - .11.' A magnetic card according'to claim 1, 2, 3, 4, |
. 10 a 5, 6 or 7, wherein the outermost magnetlc shleldlng layer is
covered with a protectxon layer. '
12. A magnetic card, substantlally as herexnbefore
deSc;ibed with reference_to_Fxgs. 2-t9 8.
¥i



