1 DESCRI PTI ON MAGNETI C RECORDI NG MEDI UM AND PRODUCTI ON METHOD THEREOF 5
TECHNI CAL FI ELD The present invention relates to a magnetic recordi ng nmedi um
formed by lamnating nmultiple layers including a base material and a
magneti c recording |ayer and having a pattern recognized on the magnetic
readi ng side of the magnetic recording |layer, a nmethod of 10 producing the
magneti c recordi ng nmedium and a transferable |am nate used in the nethod of
produci ng the magnetic recording medium The present invention particularly
relates to a card type magnetic recording nmediumformed by | am nating

| ayers including a magnetic recording |ayer on a card base material, such
as credit cards and bank cards, anH®ERSRIGHOMe magnetic stripe part a
pattern recogni zed on the magnetic readi ng side, a nethod of 15 producing
the magnetic recording nmedium and a transferable |am nate used in the

met hod of producing the magnetic recordi ng nedium BACKGROUND ART 20
Recently, vaVMAGNEFIGIRECORDANG NEDIEM ANDVERODUSTIONMETHODETHEREG nedi a
for practical and design purposes. It is particularly inportant for
magneti c cards requiring sophisticated designs such as credit cards and
bank cards to have a high quality design. Conventionally, colored 2

magnetgy ¢ stripes are known, whi CREENICHTNEGEPY providing a colored layer on
the magnetic stripe on a card base material to conpletely conceal the black
or brown col or of magnetic recording |ayer which is inherent in magnetic
powder. Recently, pattern formed magnetic stripes are also produced, which

are fornmed b roviding a pattern on the magnet.ic recordin ..
y 'Phe present g’lventpon relates to a magnetic recording me81um f%rmgd by laminating

multiple layers including a base material and a magnetic recording layer and having a pattern
recognized on the magnetic reading side of the magnetic recording layer, a method of

10 producing the magnetic recording medium, and a transferable laminate used in the method of
producing the magnetic recording medium. The present invention particularly relates to a
card type magnetic recording medium formed by laminating layers including a magnetic
recording layer on a card base material, such as credit cards and bank cards, and has on the
magnetic stripe part a pattern recognized on the magnetic reading side, a method of

15  producing the magnetic recording medium, and a transferable laminate used in the method of

producing the magnetic recording medium.
BACKGROUND ART

20 Recently, various patterns are formed on various magnetic recording media for
practical and design purposes.
It is particularly important for magnetic cards requiring sophisticated designs such as

credit cards and bank cards to have a high quality design. Conventionally, colored



5 layer or on the colored |layer on the magnetic recording layer. In order to
formsuch a pattern forned magnetic stripe, as shown in Procedure of Fig.
11, a release layer and a protective |ayer or a rel easable protective |ayer
is formed on a tenporal carrier base; a pattern is formed thereon; a
colored |l ayer to conceal the hue of the magnetic recording |ayer, a
magneti c recording |layer, and a heat-sensitive adhesive |ayer are 10 further
formed in sequence so as to forma lam nate; and the lamnate is cut to a
desired w dth to produce a transferabl2 |am nate for form ng a nagnetic
stripe. The transferable material of the magnetic stripe-forning .

t r ansf er aBRENCtig Siripst are kpwa; whigh ais farmacdrhygueniding geolosed lnygiondhe Bagnstict he
overlay sheet of a card base and heat-pressed with the center core and the
overl ay s#tepe omacard basspateiialdo sonipletely wsincesl thedlack ophravey eoldraf megnetiignet i ¢
stripe card having the nmagnetic stripe transferable material enbedded in

t he over | eyomigdayer Shichk gnhejent anggnetic pdnder.p aR écenthy, pattere dormed medgneticst r i pe
formed as descri bed above has a pattern on the magnetic recordi ng-reading

side of t&{ApEBHOELS frodBER Ghidd atfsthed H’)hﬁfwfdﬂfg% paitB@ onSthé fiaBleticRbcordify
di stance between the magnetic head and the magnetic recording | ayer during

20 th |-ng/ I d dth
es reﬁgéergir%g tﬁ@&fi‘%@@iag\éﬁ%ﬂr @?ng g{ﬁ%c(ﬁ&ﬂs%{er ned area an e

non- patter area and, y, readin tput-fluctuations occur
Consequently, the.chance of possible i.nformation readin rrors tends to be
Tnereased. A dagrgeBRST Riond Pt Smel TR ok o 96 PP Pt neen e
patterned_area and 3 the non-patterned area e to the pattern-formation is
Do 111 tRe paleass laypandgproRetive e or & Flsesthly PyTetive gt farBep b fer n of
the patterned area (see Patent Docunment 1). The negative pattern printed in
t he non- pimperaherrigr kage:cepntisen imftrened Misrean; agelpted 1aysr tor WF?PéFheéﬂ‘Fé‘EEh§ of the
filler ink when the colored | ayer (concealing |ayer) forned on the entire
pat t er nedmagnesic agrgrding layer, a magnetic recording layer, and a heat-sensitive adhesive layer are

10  further formed in sequence so as to form a laminate; and the laminate is cut to a desired
width to produce a transferable laminate for forming a magnetic stripe.

The transferable material of the magnetic stripe-forming transferable laminate
obtained as described above is transferred on the overlay sheet of a card base and
heat-pressed with the center core and the overlay sheet on the opposite side to obtain a

15  pattern formed magnetic stripe card having the magnetic stripe transferable material
embedded in the overlay sheet (see Fig.1).

However, the pattern formed magnetic stripe formed as described above has a pattern
on the magnetic recording-reading side of the magnetic recording layer. Therefore, the
spacing, or the distance between the magnetic head and the magnetic recording layer during

20  the recording/reading, varies between the patterned area and the non-patterned area and,
accordingly, reading output-fluctuations occur. Consequently, the chance of possible
information reading errors tends to be increased.

A disclosed method to eliminate the level-difference between the patterned area and



5 the space-filler ink applied to the recess of the non-patterned area have
the same hue. This nethod has a certain effect on reduci ng the output
fluctuations due to the level-difference, but it is not perfect.
Furthernore, an additional coating step of filling the non-patterned area
is required, which inevitably reduces the production efficiency. In order to
resol ve the above problem a nethod of producing a nagnetic tape is 10
proposed in which a concealing |ayer and a resin coating |layer that can be
dyed using a disperse dye are formed oA a nagnetic recording |layer and the
resin coating |layer js dyed sing a,sublinme di.sperse dye (see Patent
Docurent ﬁye.n%v-rpa e Fret fibscto ARy OFTBaT S f il Bhe sake 4l ha #g-patiemed
pattern-formation is prevented; however, the formation of the resin coating
| ayer i saisaudng leyegaivedattemnioh fhemadernodares (sgelBatentdpoquaienh. c dhe sedativg

| ayer. Also, it is generally 15 difficult to obtain both excellent

subl i mat i patteamprirgedhinithe hen-pattesnddl argnescad pe snord ndistinctinve, fott fuetherfadfents df &t t er n
does not al ways have sufficient weather-resistant storage stability and

st abi | i t yfillsteink whefthe culordtblaer(€oncdling yer)toinieicon the pitirt @atterhet dred aad on t he
outernost resin coating |ayer using a sublinme dye and a protective layer is

then for mag shRSIMRP ink Hpplied R thé RRessb@HetBh HattémEPired RAVERA: Smethe! Mehisn the
transfer process. The process is divided and, 20 therefore, the production

ef ficienc eﬁ%}»ﬁ@ﬁ?&’&&&in c%/lec} glr? gﬁhaﬁ%}%ﬁo{agfm hﬁcthzﬁiolﬁggé\gtottﬂgfevag erjtl}?c%net i c

cards wit Securl I ssue as credit cards and

bank cards carry a tt formed on,t.he,magnetjc .recording |ayer .using
P rar o LB PowStefRRl SuBhshortan phulios S0 sieb o5 R fih-piéed
anti-counterfeit_ngasurﬁu These Q@tterns re, usyally invisible. Their
posi tion &KaS EREEEnvhich dnevyally sedugesdhgiprodpssion cHiisney- t hey are recogni zabl e
only using a specific Ii?ht source or detector. However, when the

vié

| evel - di f f er enkeorderdo resotvigshgrahore probiesn, aprathadeef predusingaanagnetiytapeise| i s
| ower ed as descri bed bel ow.

10  proposed in which a concealing layer and a resin coating layer that can be dyed using a
disperse dye are formed on a magnetic recording layer and the resin coating layer is dyed
using a sublime disperse dye (see Patent Document 2). In this method, the level-difference
due to the pattern-formation is prevented; however, the formation of the resin coating layer
is necessary for settling the dye in addition to the concealing layer. Also, it is generally

15  difficult to obtain both excellent sublimation and stability in sublime dyes. Therefore, the
formed pattern does not always have sufficient weather-resistant storage stability and
stability over time. Furthermore, in this method, a pattern is formed on the outermost resin
coating layer using a sublime dye and a protective layer is then formed thereon. That is, the
laminate is not formed at a time in the transfer process. The process is divided and,

20 therefore, the production efficiency is reduced.

On the other hand, it is known that some magnetic cards with which security is an

important issue such as credit cards and bank cards carry a pattern formed on the magnetic

recording layer using infrared ink or a fluorescent agent as a special pattern for



5 For exanple, a fluorescent pattern fornmed using a fluorescent agent shoul d
be invisible under ultraviolet light in the sunlight or roomlight as
descri bed above. It should be recognized as a fluorescent pattern only
using ultraviolet light emtted froma special wultraviolet light irradiator
to confirmthe authenticity of the card. Therefore, a concealing |layer is
formed on the area where the fluorescent patternis 10 forned and the
fluorescent pattern is recognized only when irradiated with intensive
ultraviolet light using a special ultrad¢iolet light irradiator (see Patent

Docunment 3). However, the nceal ing | ayer usually s. a thickness of
coveral ool masiEe 1B SatE® pe skl TS ]iengt}gﬂf pestionatdr ef ore, it
is difficult to conpletely elimnate the |evel-difference of the

f | uor escentesgge isejonceafedeand; mportantly, they ascreengnizablecnty ysing mipseidighishtabl e 15
in the sunlight or under the roomlight or the |ike because of the

conceal i ngourepy@mrdetectoe r However,nehehahelevaidiffaemrclac tothepditdm it deefvbdiohescent
pattern and never conpletely elimnated inconveniently makes the pattern

vi si bl e besatisdewd] is loaeredfak dedcibed Wilow.i ght. Such a remai ni ng
| evel -di fference causes reading output-fluctuations and deteriorates signals

in quality. 2@ &apipleh fubres&nPhatRrt REmEP QNS PHIORL&E It HeiBhbAd pef Produci ng
a magnetic card having a fluorescent pattern is disclosed in which a

rel ease | gﬁ(:gsril?lf AR VRFC AL HaRYiGth %rnﬂ it bm Hgf#tgts id@&ri\ngt%lgfgvg.ﬁ g?ﬁtﬁx‘?@' | ng

| ayer, an fTuorescent pattern- ng area Ilam'n enpor al
Cranst er aBt EeBning A hordseen: PaFSF b aome s B e P Toafan APk ¢ o
et RSSOl R iSent D Bt S el ", Lo ot P (5
pattern-form ng_ area forned on the concealing |layer is appropriately
i npr egnat ed i ndberefoee, esnnealing lgyerdy &rmed on Higtargawhare therflupzespent paften 1s
i npregnated in the
10  formed and the fluorescent pattern is recognized only when irradiated with intensive
ultraviolet light using a special ultraviolet light irradiator (see Patent Document 3).
However, the concealing layer usually has a thickness of several pm or smaller so as
to reduce loss in reading output. Therefore, it is difficult to completely eliminate the
level-difference of the fluorescent pattern. Even if the fluorescent pattern is unrecognizable
15  in the sunlight or under the room light or the like because of the concealing layer, the
remaining level-difference formed by the fluorescent pattern and never completely
eliminated inconveniently makes the pattern visible because of the reflection of light. Such
a remaining level-difference causes reading output-fluctuations and deteriorates signals in
quality.
20 In order to resolve the above problem, a method of producing a magnetic card having
a fluorescent pattern is disclosed in which a release layer, an overcoat layer, a pattern

printing layer, a concealing layer, and a fluorescent pattern-forming area are laminated on a

temporal carrier base in sequence to form a transferable material and the transferable



5 transferred concealing | ayer produces fluorescence under ultraviol et
light. The fluorescence is not bl ocked by the concealing |ayer or no |evel
difference due to the fluorescent pattern occurs. However, the ink
conposition and the resin conposition of the concealing |ayer have to be
carefully selected to properly inpregnate the fluorescent agent into the
concealing |l ayer. The fluorescent pattern may hi ghly possibly be blurred or
fail to 10 provide sufficient emssion intensity as a result of slight
changes in procedure. Therefore, a |inbted selection of inks and resins and
a limted degree of freedomin design are inposed, Furthernore, in the
prior artmasiade tarsferestiadicag! kaspmateirhwhese augnetigieeqrding davsr WiPkyiousli um i n
which a pattern is forned on the nagnetic-stripe part through the transfer
st ep has fomed vl thethmden stapdnecchttent Deocuriens 4pat hehin methady thatiddindle t he
transferable 15 |laminate usually after a release |ayer and a protective
| ayer or fudredcemgatibm-formingatdafermeaymrthacenctdingdaledis appicphipehal carrier
base. Then, a colored |ayer, a nagnetic recording layer, and a
heat - sensjnidr¥@atdNRBINEcdR¥fingdsRr sARhRE BtodeSechCHefNFDreghBe@id@E Words, the
pattern has to be printed inthe earlier stage of the production of a
magnet4 c kpe-t 1 ) ' . at nis

3 etgér%ir"]egl%d cgﬁépaﬂlgg, Iak%r?@é&tﬁE?ﬁﬁcﬁe%@ﬁEe%ﬁ% ultf[?}wl&& l‘isaghl?. ”Pl-?er

determn produce nore steps a Otinme isrequired to produce
a magnetig stripe-form,ng transferabl.e laninat . H ef or en the
pattorn HALSHSeRE i P b7 AR Sof B e ot By el s B 9385 or i g
transferafQle lamnate is conpleted, the pattern caEnot,be nDdeieS in a
short ti nBUARAFRIEUCACCWrn- HEYhe | (Fompositionpnsh the Ergeeoppogitigh Pt the ant | y
del ayed delivery and reduced 6 performance. \When the pattern is fornmed on
t he magnetansedliagdaygr have tape carsfully spliaefpdta rropasbyompreggate thaiilupreseentagetr i bed
above, the pattern often undergoes deteriorated signal properties or fails
to ful filintd the cengealotgeldyérundhe worasentipatiemphdystighlapessitde bé blurred or fail to
anti-counterfeit.
10 provide sufficient emission intensity as a result of slight changes in procedure. Therefore, a
limited selection of inks and resins and a limited degree of freedom in design are imposed.
Furthermore, in the prior art method of producing a pattern formed magnetic
recording medium in which a pattern is formed on the magnetic-stripe part through the
transfer step has the following inconvenience. The pattern is printed on the transferable
15  laminate usually after a release layer and a protective layer or a releasable protective layer
are formed on a temporal carrier base. Then, a colored layer, a magnetic recording layer,
and a heat-sensitive adhesive layer are laminated in sequence. In other words, the pattern
has to be printed in the earlier stage of the production of a magnetic stripe-forming
transferable laminate. After a pattern is determined and produced, many more steps and
20  time is required to produce a magnetic stripe-forming transferable laminate. Therefore,
when the pattern has to be modified after the patterned magnetic stripe-forming transferable

laminate is completed, the pattern cannot be modified in a short time and the

pattern-modification is a major cause of significantly delayed delivery and reduced



5 Furthernore, the prior art nmethod of producing a pattern forned nmagnetic
recordi ng nedium does not offer excellent production efficiency. Patent
Docunent 1: Japanese Unexam ned Patent Application, Publication No.

S59- 168933 Patent Docunent 2: Japanese Unexam ned Patent Application,
Publication No. 10 2000-155937 Patent Docunent 3: Japanese Unexam ned

Pat ent Application, Publication No. 2000-002160 Patent Docunent 4: Japanese
Unexam ned Pat ent Application, Publication No. H09-309287 15 DI SCLOSURE OF
THE | NVENTI ON An obj ect of the present fnvention is to provide a magnetic
recordi ng $§giun1having a pattern recogni zed on the surface of the magnetic
r ecor di ngPTF ARG si de of the magnetic 20 recording medi um and stabl e over
time, wherein there is no |level-difference in the patterned area due to the
pat t er n- f or mat Whsn thernattamyis famgil A thegnaghetierpgpidipedayes of 2 mageetisdeswdisg due t o
the level -difference and no failure in the expected function of the pattern.
Anot her omgdiom asfdesdnibeqd sboenthe pateen bftemundergoes getenivrated signa gnagertiesoecor di ng 7
medi um production nethod for producing a magnetic recordi ng medi um having a

pattern fagle aofulfAbthe @Rpéchad fatdtioace tiefsoplistidardniibe of afttEédiinkgfefteadi ng si de
through a transfer process, wherein there is no level-difference in the

patteryied ar eaFuﬁl{Eﬁﬁ@@%’th!e et A9 mlethol @f pRABEIAYa pRHekdr Wrmbh %?H&ici r@élfrdiﬂgd
excel l ent production efficiency, and a smaller nunber of steps fromb5 the

pattern- f;?-%ﬁﬁ%fd%@s L& otff?e?e%%ﬁ%t%%d?ﬂti% ef%cﬁﬁc%f‘eti c recordi ng nedi um make it

possi bl e

Patent Document 1: Japanese Unexamined Patent Application, Publication No.
859-168933
Patent Document 2: Japanese Unexamined Patent Application, Publication No.
10 2000-155937
Patent Document 3: Japanese Unexamined Patent Application, Publication No.
2000-002160
Patent Document 4: Japanese Unexamined Patent Application, Publication No.
H09-309287
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DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a magnetic recording medium having
a pattern recognized on the surface of the magnetic recording-reading side of the magnetic
20  recording medium and stable over time, wherein there is no level-difference in the patterned
area due to the pattern-formation, thereby leading to no reading output-fluctuations due to
the level-difference and no failure in the expected function of the pattern.

Another object of the present invention is to provide a magnetic recording



deal quickly with to the demand of the pattern-nodification. Furthernore,
anot her object of the present invention is to provide a transferable

| am nate used in the transfer process that enables efficient production of a
magneti c recording nedium having a pattern recogni zed on the surface of the
magneti c recording 10 |ayer side and having no level-difference in the
patterned area due to the pattern-formation. Nanely, an aspect of the
present invention is to provide a magnetic recording nedium having a
pattern forned using a pattern-formng dgent in a lamnate of multiple

| ayers inclydin base material and a magnetic recodin ayer, wherein the
pattern iE‘eHWQBg@’ Hefloq ragihadfor PradHcing A grRERRE TF%WIH&PE‘!B%E)E@%{%& Pdethe base
material, and the 15 pattern-form ng agent is distributed through the

t hi cknessraspgnipd anghe prrfase ofiemeagnetic reeqyiling-reasinawidsthrongh adranefer pocashe
magneti c recording |ayer and a nmagnetic recording-reading side of the

| am nat e hasreantharedand velndjffarcdenaitiepatteadd ereh, théreby eagiap tenmrehdingi ng agent
which gradually declines in the direction fromthe center of the magnetic

r ecor di ngoh@iefludtatioR€and Gx@BIRInk Brodeah GiGence afd AGnfileenunder ANQkfgronas pect

of the present invention is to provide a nethod of producing a nmagnetic

recor ds ngtﬁzeﬂihlleimfﬂﬂfﬁti%ﬂ t8 teaohfpidtioh OF Hﬁ'ﬁghb?icf}gc&diﬂéh{eﬁftﬁi nakdT PossiAS@RL 1N @

|l am nate of nultiple layers including a base material and a magnetic

recodi ng héﬁ?é?kﬁhﬁgﬁ?ﬁéﬁ%Qﬁm&ﬁﬁﬂﬁgﬂ}ﬁﬁ%*éﬁﬁﬁ%ﬂkﬁed on the surface of the

| am nat e opp ase materi al, € 8 pattern-form ng agent is

distributed through the thickness the | am nate, wherein a regjon between
the center of FRMmGIReaeihe: CBRte e Prgat MXRAos Thig frevite s BeUFaPRg- r ond ng

side of the |am nate has an area having a density gradi ent of the

pat t er n- f G¥H#HE ussddn thedransier proeesy dhat eyables efficiens pragduetion ofiamaeenetih from t he

center of the magnetic recording layer to the 5 magnetic recordi ng-reading
si de, t hergretdmgpmedmprhiagingg:pattern recognized on the surface of the magnetic recording

10 layer side and having no level-difference in the patterned area due to the pattern-formation.
Namely, an aspect of the present invention is to provide a magnetic recording

medium having a pattern formed using a pattern-forming agent in a laminate of multiple
layers including a base material and a magnetic recoding layer, wherein the pattern is
recognized on the surface of the laminate opposite to the base material, and the

15  pattern-forming agent is distributed through the thickness of the laminate, wherein a region
between the center of the magnetic recording layer and a magnetic recording-reading side of
the laminate has an area having a density gradient of the pattern-forming agent which
gradually declines in the direction from the center of the magnetic recording layer to the
magnetic recording-reading side.

20 Another aspect of the present invention is to provide a method of producing a
magnetic recording medium having a pattern formed using a pattern-forming agent in a
laminate of multiple layers including a base material and a magnetic recoding layer, wherein

the pattern is recognized on the surface of the laminate opposite to the base material, and the



formng on a tenporal carrier base a transferable material having at |east
one nmagnetic recording |layer and a pattern forned on a surface of the
magneti c recording |ayer opposite to the surface of the nagnetic recording
| ayer in contact with the tenporal carrier base using the pattern-form ng
agent; 10 subsequently transferring the transferable material fromthe
tenporal carrier base to the base material to formthe | am nate; and
subsequently diffusing the pattern-form ng agent such that the region
between the center of the magnetic rec8rding |ayer and a magnetic

recordi ng-reading .side of the |lamnate has an area having a density

gradi ent 8pttaprforpng agent sshstpbiedgeqveh s t@wk@qsaaﬁfﬁp famigale] Whegein afegion, ¢ he
direction fromthe center of the magnetic recording |ayer to the magnetic

r ecor di ngbetavgen thyg centgeot the magnbicheqording tayer anfl atrhagnptiereeprdingmigading side pk
provi de a nethod of producing a magnetic recording nmedium having a pattern
f or med usihrdamingttias amafeahaving a deesitly gradient of thevipadre-fainingihgenpivhichayer s

i ncluding a base material and a magnetic recoding |ayer, wherein 20 the

pattern i gradeslBoduchRs ifthel difctol fré@ehedenten of tha Magadie: repROmElS < & thoe base
material, and the pattern-formng agent is distributed through the

thi ckngss npbndiRGed RIMPRLRINGIEHR RethGDidDrisgt ween the center of the
magneti c recording layer and a nagnetic recordi ng-reading side of the

magnet i'c 7 j Tayer g _ : e of
whi ch o gr adulTyEREnE Fard SFREbdst  PRL AR Bher B ARL R HA TLTD C0CT

Compr i 51 nEERGIRIRGUBR 1o BRRSIEE GRPRL b BSoF ha FeRLr A HaE UPF
having at | east one magnetic recording |ayer_ and a pattern forped using a
pat t er n- f 8PRASHE e syriass of theypgengdc wrordingtler ipegyact With disdempergl samjed
opposite to the surface of the magnetic recording | ayer in
base using the pattern-forming agent;
10 subsequently transferring the transferable material from the temporal carrier base to
the base material to form the laminate; and
subsequently diffusing the pattern-forming agent such that the region between the
center of the magnetic recording layer and a magnetic recording-reading side of the laminate
has an area having a density gradient of the pattern-forming agent which gradually declines
15  inthe direction from the center of the magnetic recording layer to the magnetic
recording-reading side.
Yet another aspect of the present invention is provide a method of producing a
magnetic recording medium having a pattern formed using a pattern-forming agent in a
laminate of multiple layers including a base material and a magnetic recoding layer, wherein
20  the pattern is recognized on the surface of the laminate opposite to the base material, and the
pattern-forming agent is distributed through the thickness of the laminate wherein a region

between the center of the magnetic recording layer and a magnetic recording-reading side of

the laminate has an area having a density gradient of the pattern-forming agent which



contact with the tenporal carrier base; subsequently diffusing the
pattern-form ng agent such that the regi on between the center of the
magneti c recording | ayer and the boundary of magnetic recording | ayer
contacting wwth a tenporal carrier base has an area having a density
gradient of the 10 pattern-form ng agent which gradually declines in the
direction fromthe center of the magnetic recording |ayer to the boundary
of magnetic recording |ayer and subsequently transferring the transferable
material fromthe tenporal carrier base%to the base material to formthe

| am nate. Stil not her aspect of the prese invention is to provide a

ot hod. of Ztil RS T 1% Bttt ren MeBRET A brameamoge WERts n f or med
using a pattern-formng agent in a |amnate of nmultiple |layers including a
base mat effagnetigaerozdinggersingcsides s eathny qomipsisingnher ei n the pattern is
recogni zed on the surface of the | am nate opposite to the base material,
and the patt er forgrgvmayteaperal carsiedlbase p irlonstferdble materph havhieg athéaskoress of t he

| am nate such that a region between the center of the nagnetic recording

| ayer andmagisignedording &5er sidippatteadiongedBing Hgatein-fdimingaigemaihnea susfacesst ar ea
having a density gradient of the pattern-form ng agent which gradually

declines ing d}Betil feBGtirNajer OPpdshie i@ k@ acelbof iHRendBABME b SrdRafeding | ayer to
the magnetic recording-reading side, the nmethod conprising: formng on a

tenmporal ¢aptd imQHfE okl dasikEsRR € material having at |east one 10
magneti c recording a&@%; gﬂﬁsequéntly transferring the transferable
material to a ttern.faoryoed on a. _bas mat er i al i a _pattern-f,0orm ng
agent to for m tinsedqusiiy, detiSing the SR muiEepenPhor Bt e PebRbeEr 45 or miong
agent such that. the regi on between th center of the magpetjc recording
Tyer andCeteRgMETRETEOE GRARIE U e JoHRcisY of HaenelFratane laver

contacting with a temporal carrier base has an area having a density gradient of the
10  pattern-forming agent which gradually declines in the direction from the center of the
magnetic recording layer to the boundary of magnetic recording layer and
subsequently transferring the transferable material from the temporal carrier base to
the base material to form the laminate.
Still another aspect of the present invention is to provide a method of producing a
15  magnetic recording medium having a pattern formed using a pattern-forming agent in a
laminate of multiple layers including a base material and a magnetic recording layer,
wherein the pattern is recognized on the surface of the laminate opposite to the base material,
and the pattern-forming agent is distributed through the thickness of the laminate such that a
region between the center of the magnetic recording layer and a magnetic recording-reading
20  side of the laminate has an area having a density gradient of the pattern-forming agent which
gradually declines in the direction from the center of the magnetic recording layer to the
magnetic recording-reading side, the method comprising:

forming on a temporal carrier base a transferable material having at least one



has an area having a density gradient of the pattern-forming agent which
gradually declines in the direction fromthe center of the magnetic
recording layer to the magnetic recording-reading side. In the nagnetic
recordi ng medi um of the present invention, the pattern-form ng 10 agent
formng a pattern is distributed through the thickness of the |am nate,
wherein a region between the center of the magnetic recording | ayer and a
magneti c recordi ng-reading side of the |am nate has an area having a
density gradient of the pattern-form ngllagent which gradually declines in
the direction fromthe center of the magnetic recording layer to the
magnet i c POERRITREIEBEMYEE side. The pattern-formng agent is not
distributed in specific 15 areas at higher densities or |localized on the
magnet i ¢ recor debsgquentte transderring thedrapsiatabletmateradl to apatteen famedonadiseg nedi um
having a pattern. Therefore, no level-difference is observed in the

pat t er nednateeial adip Npattetraformingoagepito fodmithe lahinaesardue to t he

| evel -di fference occur. In the nethod of producing the nagnetic recoding

nedi um of the m&éﬁﬂhtw BMERI b patteREfoPRIN:AEet fsEEMThRAGhe 8@ n RiwdeAgnpat tern
formed either on the nmagnetiCc recording |layer of a 20 magnetic recording

| ayer-gont, 'tﬁéﬁéﬁﬁg}ﬁ{i%&m@éﬁgﬁﬁéh nPargxruiE’cg:l é%i}?@g-rgﬁ%ﬁﬁgr li@d oftﬂileaﬂﬁna?é’t h of

themis di in e tran e nmat e or after t

transferabpl e rial i ransferr heg base tq f.or,m a,l am nate such
thar Lo aBrCor B avie 4 feosll ARERRIE: fetelrlBrRiRebd WPEThRap AT PALES
magneti c side.of the |am nate has an area .11 having a

tecor,di ng-readin
densi 1y giup SHFCIOR OV IS eies o (o maeigic SFOMM U Eio Sreeiiie decl i nes i n
the direction fromthe center of the nmagnetic recording layer to the
magnet i ¢ Fesewting-regdingsidieng  si de, whereby the pattern is recognized on the
| am nate surface. Therefore, no Ievel-difference corresponding to the
patterned areali e orgoeticadcerdng mediva df thg piesenttiguentién, tlet padteimefosmihige t o t he
| evel -di fference occur.
10 agent forming a pattern is distributed through the thickness of the laminate, wherein a region
between the center of the magnetic recording layer and a magnetic recording-reading side of
the laminate has an area having a density gradient of the pattern-forming agent which
gradually declines in the direction from the center of the magnetic recording layer to the
magnetic recording-reading side. The pattern-forming agent is not distributed in specific
15  areas at higher densities or localized on the magnetic recording layer as in the conventional
magnetic recording medium having a pattern. Therefore, no level-difference is observed in
the patterned area and no reading output-fluctuations due to the level-difference occur.
In the method of producing the magnetic recoding medium of the present invention,
the pattern-forming agent of the pattern formed either on the magnetic recording layer of a
20  magnetic recording layer-containing transferable material or on a base material, or on both of
them is diffused in the transferable material before or after the transferable material is

transferred to the base to form a laminate such that a region between the center of the

magnetic recording layer and a magnetic recording-reading side of the laminate has an area



The transferable | aninate of the present invention has on a tenporal carrier
base a magnetic recording |layer and a pattern fornmed on the nagnetic
recording layer. After transferred to a base, the pattern is situated

bet ween the magnetic recording |ayer and the base. The pattern-formng
agent is diffused before or after the transfer; then, it is 10 distributed

t hrough the thickness of the | am nate, wherein a regi on between the center
of the magnetic recording |ayer and a magnetic recordi ng-readi ng side of
the lam nate has an area having a densllty gradient of the pattern-formng
agent which gradually declipes in the direction fromthe center of the
magnet i ¢ ﬁ%‘eg% EIH?T&“V giadient BP‘SH ga QAfiRg 8eRLVRCh &@é%dﬁ ‘fﬁ‘jﬁ“%"i ijEhe Theref ore,
no |l evel -difference corresponding to the patterned area is observed and no
15 r eadi ndirentiop diront thg centen ¢fdhe magretic secoriding layerito diefrhagnetie tecording-reading
Furthernore, in the nethod of producing the nmagnetic recodi ng nedi um of the
present i sdenthepehy théipatteres redognized ve thedarhimate siudadeor Maerefmey oe i n t he
transferable material of the transferable |am nate and on the nagnetic

recor di ngldvaldiffeRhcedbriespitEithg td QS Riktemed afeh & otRatt€adll kaRadiggf orned in the
final stage of the transferable | am nate production or separately 20 from

the transhepabihAhd@bEto théleldidiMeNoe Rol ansferabl e | aninate without a
pattern is "previously prepared and a pattern can be forned in the final

stage after th I . ] [ . omthe
pat tor n-1 or mat 10 cis P B L BE Bedfitend iniBln il AREROH efhEMESACC 1 o
pattern changes. 12,. Furthernore, colorjng.agents.or fluorescent, B agents
Bonvent | FRENG)IC eER4ing Jver AP liepuPrard CTohE MaghelicarsimBABEE: AtfiShadi um can
basically be used for the pattern or fluorescent pattern fornmed in the
met hod of UpesEITRditA g basse theergkem; iz sifusted deRvpendhs magnstic fasardingdayssand theyent i on
as they are. Therefore, the pattern at |east has the sane stability, |ight
resi st ancbkases Aheipatiean-framingagent iadifBisedbatprse after thhwansitgrotheryritismet hod. The
pattern on a magnetic

10  distributed through the thickness of the laminate, wherein a region between the center of the

magnetic recording layer and a magnetic recording-reading side of the laminate has an area

having a density gradient of the pattern-forming agent which gradually declines in the

direction from the center of the magnetic recording layer to the magnetic recording-reading

side. Therefore, no level-difference corresponding to the patterned area is observed and no
15  reading output-fluctuations due to the level-difference occur.

Furthermore, in the method of producing the magnetic recoding medium of the
present invention, the area where the pattern is formed can be in the transferable material of
the transferable laminate and on the magnetic recording layer or on a base. Therefore, the
pattern can be formed in the final stage of the transferable laminate production or separately

20  from the transferable laminate. In this way, a transferable laminate without a pattern is
previously prepared and a pattern can be formed in the final stage after the pattern is
determined. A smaller number of steps from the pattern-formation to the card production

contribute to quick response to pattern changes.



recordi ng medi um produced in the nmethod of the invention of the present
application is diffused and held in the layers constituting the
transferable material. Therefore, the pattern is not directly exposed to

external |ight and nechanical contacts, presumably having excellent
stability, durability, light resistance, and weather resistance. 10 BRI EF
DESCRI PTION OF THE DRAWNGS Fig. | is an enlarged cross-sectional view of a

prior art magnetic card produced using a transferable |amnate for form ng
a magnetic stripe. 15 Fig.2 is a cross-&2ctional view show ng an enbodi nent
of the transferable |amnate wused in the method of produci n&;,the magnetic
recordi ng medi &RterMOKR cplodng AgentsRrdliorespent agangs conyentignglbygised ncformingal  vi ew
schematically showing the diffusion of a pattern-form ng agent while the

t r ansf er alphtterh amia megeeticrecordingimmagliypm oarebasically be useid Jorthe pattesn eeffudrensent vi ew
schematically show ng an enbodi nent of the nmethod 20 of producing the
magnet i c Ipetten drngd iretheunethdd dfipeoducingaid magnesiotecoding madhine bf the pedserited | ayer
part is fornmed on the overlay sheet base side. Fig.5 is a cross-sectional

vi ew showif\@nfiéh £TRECUrEENTh@éfore, RPAREM Gt et thaPihe AHRE Stabillyy, B r&istidee, met hod
of producing the magnetic recording nedium of the present ‘i nvention. 13

of produci ng . ing . t Tnventon. 13
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illustration sche icall show ng an enbodi nt of a magnetic card
diffuse andrﬁﬁci mt e}layers constituting the transferable materlal. "I%ere ore, the pattern

is not directly exposed to external light and mechanical contacts, presumably having

excellent stability, durability, light resistance, and weather resistance.

10
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an enlarged cross-sectional view of a prior art magnetic card produced using
a transferable laminate for forming a magnetic stripe.
15 Fig.2 is a cross-sectional view showing an embodiment of the transferable laminate

used in the method of producing the magnetic recording medium of the present invention.
Fig.3 is a cross-sectional view schematically showing the diffusion of a
pattern-forming agent while the transferable laminate is in aging process.
Fig 4 is a cross-sectional view schematically showing an embodiment of the method
20  of producing the magnetic recording medium of the present invention in which a colored
layer part is formed on the overlay sheet base side.
Fig.5 is a cross-sectional view showing an embodiment of a magnetic card produced

by way of the method of producing the magnetic recording medium of the present invention.



having a pattern formed by way of the nethod of producing the magnetic
recordi ng nmedium of the present invention. Fig.9 is an illustration show ng
an enbodi ment of the process of producing a 10 nagnetic card using the
met hod of producing the nmagnetic recordi ng nmedi um of the present invention.

Fig.10 is an illustration show ng anot her enbodi ment of the process of
producing a nmagnetic card using the nethod of producing the nmagnetic
recordi ng medi um of the present invention. 15 Fig. I | is an illustration

showing the prior art method of produci hy a magnetic card having a magnetic
recording layer, and a pattern. DESCRIPT| ON OF THE REFERENCE NUVERALS 20 1:
pat t er n-f or m ng &YSAD HATTatign F?}\Eg’iaﬂ??"lyéb‘é‘?“,“gé‘.‘e HagNEF ATPETARTHES
agent-diffused area, 3: colored |ayer, 4: magnetic recording |ayer, 5:

heat - sensittansferablgtaminate pregused ingExapiplas 1ty 4 and dlea patten foameden e trensfgable
patterned area on a card, 9: tenporal carrier base, 10: pattern-form ng
area. 14 I#k83teMODE FOR | MPLEMENTI NG THE | NVENTI ON The present invention is
described in detail hereafter. 5 The magnetic recordi ng nedi um of the

present invent iFgnN7 kam iBufAkibe kthefrAlid@E sHSWinG thedarPivhere fhd witteinig fagedin i N a
| am nate of nultiple layers including a base material and a magnetic
recor dsng Bxamples sigspat tern being recogni zable on the surface of the

| am nate opposite to the base material. The base material of the present

e o0, B R ARG 3 A e LB ©
having a pattern formed by way of the method of producing the magnetic recording medium
of the present invention.
Fig.9 is an illustration showing an embodiment of the process of producing a
10 magnetic card using the method of producing the magnetic recording medium of the present
invention.
Fig.10 is an illustration showing another embodiment of the process of producing a
magnetic card using the method of producing the magnetic recording medium of the present
invention.

15 Fig.11 is an illustration showing the prior art method of producing a magnetic card

having a magnetic recording layer and a pattern.
DESCRIPTION OF THE REFERENCE NUMERALS

20 I: pattern-forming agent anti-diffusion layer, 2: pattern-forming agent-diffused area,
3: colored layer, 4: magnetic recording layer, 5: heat-sensitive adhesive layer, 6: overlay
sheet, 7: center core, 8: patterned area on a card, 9: temporal carrier base, 10:

pattern-forming area.



pol yet hyl ene terephthal ate, papers such as synthetic paper and cross paper,
or conplex materials of these. However, other materials can be used w thout
particular Iimtations as |ong as they have strength and rigidity necessary
for formng a lamnate. The pattern-form ng agent used in the present
invention includes various materials 15 conventionally used in formng
various patterns on nagnetic recording nedia for functional and design

pur poses. They can be col oring agents and | um nous coating materials for
formng a visually recogni zabl e patterrid4or fluorescent agents and materials
used in infrared ink for formng a pattern recogni zabl e under a |ight
source or a detector. Alternatively, elenents or conpounds detectable only
using a specific detector can be used to forma 20 recogni zabl e pattern.
When t he patt ern-f or BESd MgBht FOR IMRE EMIGWMBING THEJDMENGOMdi um of t he
present invention is a fluorescent agent, the fluorescent agent is

di stributed through the thickness of the magnetic recording nmedium wherein
a region between the center of the magnetic 15 recording |ayer and a

nmagneti ¢ r ecor thd\sredcABMvBetion i 8esefibddif dedilhBRhReNas an area having a
density gradient of the pattern-form ng agent which gradually declines in

the digection i&ﬁ@rﬁhgx{ehgr&%%ﬁ%@%iu#}%tﬁwgﬁm ﬁvérﬁ{oﬁrhqw attedy ?Jnn%&’u&ill?g ot

magneti ¢ recordi ng-Teadi ng si herefore, the uor escent agent

| ocal i zed, for example, ji.n the.surface.layer of .the 5 magnetic¢c card and does
ot - cr eat SPeeEn-FOEFITE feept B AlHBioBtiol PR miE S Dlsy e 2 AR o8P ey bec
above. Hence, the fl.uorescent pattern itself and the correspondi ng area and
contents ‘&F@’GHBFGCP&%[W% é’aﬁﬁnﬁ’ﬁ’égé‘?ﬁ%i“éﬁle g thefhdpceqfdhe laRars ght

without ultraviolet irradiation even if the concealing |ayer to cover the
surface |¢Rpopitq te thbaspmalarisbd. In this way, anti-counterfeit information
and identification information are not easily known from 10 their print
posi tion and ctimtlme¢ material of the present invention is in the form of a sheet or a plate and

10 made of, for example, plastics such as polyvinyl chloride, nylon, cellulose diacetate, and
polyethylene terephthalate, papers such as synthetic paper and cross paper, or complex
materials of these. However, other materials can be used without particular limitations as
long as they have strength and rigidity necessary for forming a laminate.

The pattern-forming agent used in the present invention includes various materials

15  conventionally used in forming various patterns on magnetic recording media for functional
and design purposes. They can be coloring agents and luminous coating materials for
forming a visually recognizable pattern or fluorescent agents and materials used in infrared
ink for forming a pattern recognizable under a light source or a detector.  Alternatively,
elements or compounds detectable only using a specific detector can be used to form a

20  recognizabie pattern.

When the pattern-forming agent in the magnetic recording medium of the present
invention is a fluorescent agent, the fluorescent agent is distributed through the thickness of

the magnetic recording medium, wherein a region between the center of the magnetic



The pattern-form ng agent of the present invention is distributed through
the thickness of the |amnate, wherein a region between the center of the
magneti c recording |ayer and a magnetic recordi ng-readi ng side of the

| am nate has an area having a density gradient of the pattern-form ng agent
whi ch gradually declines in the direction fromthe 15 center of the nagnetic
recording |layer to the magnetic recordi ng-reading side. "The nmagnetic
recordi ng-reading side" in the present invention neans the side of an

envi sioned nagnetic recording nmedi um dd which the recordi ng/reading
magneti c head makes contact wth the magnetic recordi ng nedium The above
descr i bedreaprding;layer padha maangiic rpeordipgasading side afiike lamingte hasan gpaheving 20
formng a pattern in a nmagnetic recordi ng mediumin which the

pat t er n- f dangity gradigendf the patgrmsfarining assintowhitih gradeajlyateckines éc thedimctidndicen  near
the surface layer of the |l am nate at higher densities or is |localized near
t he surf ame cbayesf thf mhfietic aedorthglayer th e magneaé tebringlleadinpoide. descri bed
distribution of the pattern-formng agent of the present invention can be

obt ai ned FRerefBye, tHeffiudsdsBeht bt Raidt RicatZear fok BenBflEHh tHeuffadd8yadi arent | ayers
in sequence through thermal = diffusion after a pattern is formed or by using

the sqf Vel%%ﬁre gc&#&eanﬁﬂgéser{d?b{eg{e%é‘ﬁvéﬂﬁgéreh& w}le?sg?ga@?hﬁé}ﬂ iﬁ}ggllIc?? gng a

pattern to ode the adjacen ayers. wever, erma usion is
pref erabl ¢ because of .eas optrol and freedamin the selection of the 5
bat t or n- 1 GPH 15 Ratnt Hitae BeThershes iy eee somsapadine e s, o
diffusion occurs at different diffusion rates depending on the |ayers of
the | ami ngRNEENtHE netypeqenizaple;ig thesyplight prunder the rpom E*é'r“n‘“%&ﬂ“ﬁ%@"'&&ént is
gradual |y diffused fromwhere the pattern is initially forned to where its
densi ty i Bradiatien even if the congeialing layertth soesk theesurfagpdayirds notippevidag. ofin thire
pattern-formng agent in the lamnate is largely determ ned by the position
wher e t hewpgtahcountdifeii mfdromtiedandnidémdichion métrmation are not easily known from
10 their print position and contents.
The pattern-forming agent of the present invention is distributed through the
thickness of the laminate, wherein a region between the center of the magnetic recording
layer and a magnetic recording-reading side of the laminate has an area having a density
gradient of the pattern-forming agent which gradually declines in the direction from the
15  center of the magnetic recording layer to the magnetic recording-reading side. “The
magnetic recording-reading side” in the present invention means the side of an envisioned
magnetic recording medium on which the recording/reading magnetic head makes contact
with the magnetic recording medium.
The above described distribution cannot be obtained by the prior art method of
20  forming a pattern in a magnetic recording medium in which the pattern-forming agent is
distributed on the magnetic recording layer near the surface layer of the laminate at higher

densities or is localized near the surface layer of the laminate to form a pattern. The above

described distribution of the pattern-forming agent of the present invention can be obtained



In order to distribute the pattern-form ng agent such that the
pattern-form ng agent fornms an area having a density gradi ent which
gradually declines in the direction fromthe center of the nagnetic
recording layer to the magnetic recordi ng-reading side, the pattern is
formed between the |ayers on the side of the magnetic recording |ayer
opposite to the 15 nmagnetic recordi ng-reading side or on the nmagnetic
recordi ng | ayer opposite to the magnetic recording-reading side. The
pattern-form ng agent is subject to isoléropic diffusion and the
pattern-formng. agent diffused toward the nmagnetic. recordi ng-reading side
forms a g&?@@gwg RATEE OEPHS agpd le}aﬁkwcﬁ%ﬂw@mégww royel e ysed i n
the direction orthogonal to the thickness. However, because of a small

t hi cknessdiffupien @fterapatiem iddermed or by uging theisplvet fanthiepgtterndomprng agent inoo
blurred to be recogni zed. For exanple, in the production nmethod of the
present i awemitingrand farhtingd patteary®resode the hdjslienglagersagHetveer, thecihethalg | ayer are
formed on a tenporal carrier baset; a patternis formed using a

patt er n- f giffiisiaf iSgreRkabEbRER of BRylcoN®s1na frebditn fi Me s@lbctioh@f Rgnet i c 17
recording |layer opposite to the tenporal carrier base or on the surface of

the magnepiifern- %%éﬁﬁaﬁ*ﬁn%p%h% thé’l)a?:heﬁaté.urf}ikftﬁe&rﬁl gipfabidg bedlird &t the

tenporal carrie e transfera materital 1s transferred from

t he tenpory I er t 0 l. anl n . ]h . ..
pat ter e 1 SRR Eon PP ol Bp B e el ElomtB N HeSiealli Y PG o 5 o
the magneti c recaqrdi.ng | ayer and,.a netic recordi ng-readin i de of the

| ami nate. HEgel-Ioung pad ruerat il TRGeg o URee BF PEfan BantBRnIrERfhg agent
whi ch gradual |y declines in the direction fromthe center of the magnetic

r ecor di ngWhesgdis depsityloveg Hethe damigter g hegetpeeathedistritytign of fsnsequent 1y, the
pattern-form ng agent is diffused through the transferable material toward
the side pattemwhiarmingngeny iankd lemiriteis argaly deternhiaed bhehefposition wher slcepatitmer
transferred, 10 whereby the pattern-form ng agent is distributed through the
t hi ckib@ssisdbridden thicclasirateabl e

In order to distribute the pattern-forming agent such that the pattern-forming agent
forms an area having a density gradient which gradually declines in the direction from the
center of the magnetic recording layer to the magnetic recording-reading side, the pattern is
formed between the layers on the side of the magnetic recording layer opposite to the

15  magnetic recording-reading side or on the magnetic recording layer opposite to the magnetic
recording-reading side. The pattern-forming agent is subject to isotropic diffusion and the
pattern-forming agent diffused toward the magnetic recording-reading side forms a
recognizable pattern. The pattern-forming agent is also diffused in the direction orthogonal
to the thickness. However, because of a small thickness, the diffusion does not result in

20  making the pattern too blurred to be recognized.

For example, in the production method of the present invention, multiple layers
including a magnetic recording layer are formed on a temporal carrier baset; a pattern is

formed using a pattern-forming agent between the layers on the side of the magnetic



material and the pattern becones recogni zable on the nagnetic

recordi ng-reading side. The pattern-formng agent is not |ocalized on the
card surface. Therefore, fluctuations in the spacing or the distance

bet ween the magnetic head and the magnetic recording |ayer due to the
formed pattern do not occur, causing no fluctuations in the magnetic reading
output. 15 In the above described production nethod of the present
invention, the transferable naterial can have nultiple magnetic recording
| ayers and, additionally, the pattern cBh be fornmed between the multiple
magnetic | ayers. Furthernore, in the production nethod of the present

i nvent i onrecoidingdayengppositedo theyierpporak gagrer hase onon thiasyriaes of the meergtisy | ayers
can be provided on the side of the magnetic recording 20 |ayer opposite to
t he t enporesbrdinglayesopbesste taithe sarfpestin eontaat avithishe feoypoad civeicnbase; andeharagnet i ¢
recording layer and the multiple layers that are not nagnetic recording

| ayer s or trheforetde mateeial utahsfoired framelistehipaial edrfertoke toghst tefor@a@or di ng

| ayers. The conponents of the |lam nate forned on the base other than the

nmagneti c faéhindt€COrithN@e pai&h-femdnP addnelstifigedtng thma%%i'bﬂ stiden tecorter ed
| ayer fornmed on the nmagnetic recording-reading side of the magnetic

recor di ng |i.d : _agnet. j r.
Fur  net mog i Hagadle rEARERR 4 RPald P teck Wi SAFAELIGE oF BRAAHR R CUFT L,
the base for . inproving the.adhesion to.the base ip form he | am,nate
through: senb VAR SrBRy srEiat BFh: Faierm shtes ARG yBich Br Pl AnesTE MRS
anti-diffysion |ayer can be  provided as,the outernost | ayer on the nmagnetic
r ecor di nggﬁr@&‘ﬂp #@Ynsfi%a genfr afitee Magshe reeordinglayarite e mganetis eoldiesEMtingg t he
pattern-form ng agent fronlbeingngposed_on the surface |ayer of the
magnet i c Pideormsgaueaty. s patgrmaimaingragentds diffiveqd thraugh theytrapsisraklematerial
Particularly, the nmagnetic recording nmedium in which the magnetic recording
| ayer 10toavadd thelswle@d Whigtethe araesfprable inghdetiab hasthe fent surfatdafer oroderrednd t he
pattern-form ng agent is

10 whereby the pattern-forming agent is distributed through the thickness of the transferable

material and the pattern becomes recognizable on the magnetic recording-reading side. The
pattern-forming agent is not localized on the card surface. Therefore, fluctuations in the
spacing or the distance between the magnetic head and the magnetic recording layer due to
the formed pattern do not occur, causing no fluctuations in the magnetic reading output.

15 In the above described production method of the present invention, the transferable
material can have multiple magnetic recording layers and, additionally, the pattern can be
formed between the multiple magnetic layers.

Furthermore, in the production method of the present invention, one or multiple layers
that are not magnetic recording layers can be provided on the side of the magnetic recording

20 layer opposite to the temporal carrier base and a pattern can be formed between the magnetic
recording layer and the multiple layers that are not magnetic recording layers or between the
multiple layers that are not magnetic recording layers.

The components of the laminate formed on the base other than the magnetic



distributed in the magnetic recording | ayer and colored | ayer in the manner
that there is an area having a density gradient of the pattern-formng
agent which gradually declines in the direction fromthe center of the
magneti c recording |layer to the magnetic recording-reading side, has
excel l ent recognizability and a sophisticated design because the pattern is
15 recogni zed al ong wth the background col or of the colored |ayer. The
magneti ¢ recordi ng medi um of the present invention has a recogni zabl e
pattern forned by diffusing a pattern-form ng agent fromthe center of the
magnetic recording |layer taq the netic re orgin%%éead'ng si de before or
af ter theteePrdingrlaves gpe pafaresiormying layeringludes calored layptopmes o1 thg magpstitsi on ar ea
where the pattern-form ng agent is diffused and held in a 20 recogni zabl e
formis regeidingdeadingside ehthsarAgoetiq rpcarding dajgo g sonesakingethp iy ofither e t he
pattern-formng agent is diffusible anong the layers lamnated in the

di r ect i onmegneticeccondiggbyec Fadberdiony aheaeiengtivd adlbesive kapar chmbe foamed imnd

t heref ore depends on where the pattern is formed through the thickness of
the magnetdract @Gkl KiGe fErdingfovingthe adHebioh tOMhe Ba&An Eatthiddthe Daninkve taohg ed

| ayer or the colored |layer, magnetic recording |ayer, and heat-sensitive

adnesiye ¥ 8hsterrb8is8at Ailidnallyis SRR HBANRLIGTIRGLARG bayer only;

in such a case, the pattern tends to be |ess recognizable.” When the area

nrount of PEYREY S e SBinod M BB mdohe AR RInt 108tk 0 SR UERUEY, | D
formed. Furthernor

t he pattern-forymng agen mﬂ%gh is restrained from
bel ng. i f FEIE 4 PrEvRERG LESTUrPEOrT R SPG oM LM SPPFIaP e SEESnd t he
pattern tends to be blurred. On the other _handf when the area has an
excessi velayen of thiemagnetik freegeding medigmrand albsging te gthesitemshy camatbcessaril y
extended while the pattern-formng agent is diffused toward the magnetic 10
recor di ng- r eadPargcwadie theomagnetip eecorimnedinm| ia vigh thepagnetidrecarding daver
whereby the pattern

10 and colored layer are provided on a base in this order and the pattern-forming agent is
distributed in the magnetic recording layer and colored layer in the manner that there is an
area having a density gradient of the pattern-forming agent which gradually declines in the
direction from the center of the magnetic recording layer to the magnetic recording-reading
side, has excellent recognizability and a sophisticated design because the pattern is

15  recognized along with the background color of the colored layer.

The magnetic recording medium of the present invention has a recognizable pattern
formed by diffusing a pattem-forming agent from the center of the magnetic recording layer
to the magnetic recording-reading side before or after the transferable material is transferred;
therefore, a diffusion area where the pattern-forming agent is diffused and held in a

20  recognizable form is required. The area basically corresponds to the part where the
pattern-forming agent is diffusible among the layers laminated in the direction of the

magnetic recording-reading side in the laminate, and therefore depends on where the pattern

is formed through the thickness of the magnetic recording medium. The diffusion area can



may be blurred. The total thickness of the part of |am nate corresponding to
the diffusion area, located fromthe pattern to the nmagnetic

recordi ng-readi ng side except for the thickness of the pattern-formng
agent anti-diffusion |ayer described later is preferably 2 to 50 mand nore
preferably 3 to 20 m 15 The pattern in the present invention can be forned
at any position between the nmagnetic recording |ayer and the base after the
|am nate is forned on the base. Then, when the lamnate is formed through
the transfer process, the pattern can U® fornmed at any position on the side
of the magnetic recording |ayer, opposite to the tenporal carrier base in the
transf er abf tge Reloesdlayer gF icaéaeddﬁmrﬁ@agr@%Eﬁcaqdmﬂelayqreand@agteiean t is
preferable that the step of formng a pattern-formng |ayer that is subject
to frequathesivebiyeh dltemgtivelpdt crorhgiilbe magretic reverdinglayer én gichalcasepr ocess

of formng the transferable lamnate if possible. For exanple, when a

pat t ern ithe battene cendmtd beelessagaughizablest ri pe of a magnetic card, the pattern is
preferably forned on a heat-sensitive adhesive |layer 20 of the nagnetic

stri pe-form ngwhea tefapéals @n bRcEsaad1e sAbll Bicknbg, head ol Rsidianifsuithig@si ve
| ayer, which corresponds to the surface |ayer of the transferable materi al

on theste ; i ) I 4 ttern-formn
& t efRAIRbf Satetd-Ermi nt, WhefeBY BRY asmﬁb%aﬁl@?ﬁ{gwn@tﬁém is f&mpat g

| ayer is preferably forme n a base to gnetic stripe is

f j | . I nsf | am
e o oS gt S TRREL A0 L e o o0

which no p ernis erepy as soon as a
magnetic card design i.ncludi ng tkl netic stri ttern js determ ned,
The pat ¢ ciiiess Sipetiondd fomropfidy B sPaguf e padarh s oreciugrd* il or  on
the card base, transferred, and, heat-pressed to produce a card. This all ows
a magnet i kandawhernthe preg has paeicessivebolergs dhickiggh dhe ‘Hﬁ:ﬂil?@ #eatss¥e produced in a
short tine after the order is received. 10 The pattern formed as descri bed
above canurinecessdrily sxtdnded while the patsfrefcaming agantgs didfusésltoward the magnetic

10 recording-reading side up to the recognizable depth from the surface, whereby the pattern
may be blurred. The total thickness of the part of laminate corresponding to the diffusion
area, located from the pattern to the magnetic recording-reading side except for the thickness

of the pattern-forming agent anti-diffusion layer described later is preferably 2 to 50 um and

more preferably 3 to 20 pm.

15 The pattern in the present invention can be formed at any position between the
magnetic recording layer and the base after the laminate is formed on the base. Then, when
the laminate is formed through the transfer process, the pattern can be formed at any position
on the side of the magnetic recording layer opposite to the temporal carrier base in the
transferable material provided on the temporal carrier base.

20 It is preferable that the step of forming a pattern-forming layer that is subject to
frequent design changes be conducted in the final stage of the process of forming the
transferable laminate if possible. For example, when a pattern is formed on the magnetic

stripe of a magnetic card, the pattern is preferably formed on a heat-sensitive adhesive layer



heating the transferable material in the formof a transferable |am nate
before the transfer or by transferring the transferable material to a base
to forma nmagnetic recoding nediumand then heating it. Particularly, when
the magnetic recording mediumis a magnetic card, nultiple card bases,
magnetic stripes or the |ike are heat-pressed for |amnating and 15
integrating themin the final stage of the nagnetic card production.
Therefore, the pattern-form ng agent can be diffused in this heat-pressing
step. Regarding the conditions for difjfusing the pattern-form ng agent, the
tenperature, heating tinme, amount of the pattern-formng agent and the |ike
ar e appr opf thamagyetigdinipsa-fodmingdneferagletlaminatefafist thethgatefensitiee adbegiveslayetf or mi ng
agent and the types and Tg of the resins used in the |am nate. 20 A net hod
of pr oducwhizhaomregpoeads o thasufabalayagpfahawginietdble sittetipleoncthe winipokal aanpiat t ern 1 s
formed is described in detail hereafter as an enbodi nent of the nethod of
produci ngbhdegis forp@act KetefrRE0IH itROpdiRH-foth Ry 1428 isreffibly foReNéd HPasefy Met hod
of formng a pattern on a maghetic stripe fgorm' ng transferable material 21
first is (P k: f. 0 Fig; n ] [ ' as an
enbodi rreng)% gc? dtnﬁlglggﬁr?g{: Eg@%cl)gr%{rggegﬁgi nigfll t? ﬁév "%hgtr’\%?'% @Qﬁﬁ‘gﬁgl}pﬁéﬁ@d‘? Blr%h of the
present i ayanbl 0 whichdiotdintls nShesSaSeokional e olud L anher abl ©

| ami nat e GSEGT A ti]'?é %‘rdﬁl & B RMYEY KB JireRhe presenf’ IAvEntison: A g.9
shows the nost, advant ageouys..case in terns of pradyction efficiency 5 because
of a smal F’éﬁ“?ﬂ&r‘?ﬁ@r‘gé‘g é’?“gb‘gw ﬁ'&rﬁ‘i‘ﬁgﬁg‘cp%ftlﬁeeﬁaﬁf"f“dﬁ Hﬁ'ﬁ%ﬁecﬁg“’tﬂ?&e‘@d d
production in_ which a pattern is fornmed on the heat-sensitive adhesive

| ayer al t Rouighonthsden layer efthe wenstarghledaminais or angthe perd basps Epnsferredediddi ng | ayer
in the transferable material. In this nethod, as shown in Fig.2, a

pat t er n- f beatipraysesige prodane a calidf f Uikis aHoway eagieticsapihavingedhagamdotnegdpor al
carrier base 9, a colored layer 3 is fornmed thereon, and a nagnetic

r ecor di ngnlagiyeic sttipend ba pddubelih -aShos tiine aéetiberiey B rk@yed. 5 are |am nated in
sequence to prepare a blank magnetic stripe

10 The pattern formed as described above can be diffused in the transferable material by
heating the transferable material in the form of a transferable laminate before the transfer or
by transferring the transferable material to a base to form a magnetic recoding medium and
then heating it. Particularly, when the magnetic recording medium is a magnetic card,
multiple card bases, magnetic stripes or the like are heat-pressed for laminating and

15  integrating them in the final stage of the magnetic card production. Therefore, the
pattern-forming agent can be diffused in this heat-pressing step. Regarding the conditions
for diffusing the pattern-forming agent, the temperature, heating time, amount of the
pattern-forming agent and the like are appropriately adjusted according to diffusivity of the
pattern-forming agent and the types and Tg of the resins used in the laminate.

20 A method of producing a magnetic card having a magnetic stripe on which a pattern
is formed is described in detail hereafter as an embodiment of the method of producing the
magnetic recording medium of the present invention.

A method of forming a pattern on a magnetic stripe forming transferable material



transferable | am nate. As soon as a patternto be forned on the magnetic
stripe is determned, the pattern is printed on the heat-sensitive adhesive
| ayer of the transferable lamnate to produce a transferable |anm nate
capable of formng a pattern. The transferable |lamnate is heated (Fig.9 -
(1)) so that the pattern-formng agent is 15 diffused in the transferable

| am nate toward the tenporal carrier base, which corresponds to the
magneti c recordi ng-reading side after the transfer. Wien it is released from
the tenporal carrier base and transferyied to an overlay sheet of a base,
the pattern is recognizable on the surface of the transferable materi al
opposi t e fisst ishiesdyied with refeeence toalng 2emd biflowndieernn &ig.9 amanedmybodimertief thegnet i ¢
recordi ng-readi ng side surface (see Fig.3). 20 Alternatively, in the

heat - pr esmetho@ @€ pdadihg tH: maghelig recordindpi raedilih @f théfirdsapt ift@tibnt OFigdtis ah t he
magnetic stripe transferable material is transferred is put together with

the cent egrosCQBorl dneW'tﬁf aqva@.gfeamesﬂaﬁﬁ{ata&ea fiethe B%ﬁbﬂicﬁl Métl&d Of tht pRs&RNt er
core to |ntegrate a card base, the magnetic stripe-formng transferable

materi al ﬁiﬁﬁedﬁf"g?%éﬂwsﬁ ef?x‘é‘g’t@d@%t%}%ﬁ’é ciail@ﬁi) b %%rod%%&r%fﬁme%m ng agent

IS dlfoS towar d e surface (t gneti1c recor ng reading si‘de) of the

t ransf d tra ferabl e |aI attern

r ecogni zabiausplaral g s it Bl SmardioBat B AR BPMRER Myent can
be diffuse in.the at press step s essential for the magnetic
card pr odﬂ’gt‘iﬁ@rpa“?'@r‘%formﬁg Py therheptsenpitive %‘h‘&ﬁw% fpgerl @P&%hs# RAISHY @008 nat e be
subj ected to the aging step (Flg 9 - (1)) in advance as well as the

heat - pr es formee pexi e thgseagnpiéc iseendingriayes imiha gransgferable cnaterisd  niortlis methiodbasy

di ffused. A nethod of formng a pattern on a base, nanely on a portion of

t he over | shovshiedig.2,a patemeforming agerg aetiideffissiani lpﬁfrilsis proaidedl en meempwaldescri bed
with reference to Fig.4 and a flow sheet in Fig.10 as another enbodi nent of
the patt etdribiast g dBRired thyer 3 {siTernddeBérBén, iand & Ragdlic rdédrding layet Haxt 4 ol | ows

the flow sheet in Fig.9 until the blank magnetic stripe transferable

10 heat-sensitive adhesive layer 5 are laminated in sequence to prepare a blank magnetic stripe
transferable laminate. As soon as a pattern to be formed on the magnetic stripe is
determined, the pattern is printed on the heat-sensitive adhesive layer of the transferable
laminate to produce a transferable laminate capable of forming a pattern.

The transferable laminate is heated (Fig.9 — (1)) so that the pattern-forming agent is

15  diffused in the transferable laminate toward the temporal carrier base, which corresponds to
the magnetic recording-reading side after the transfer. When it is released from the
temporal carrier base and transferred to an overlay sheet of a base, the pattern is
recognizable on the surface of the transferable material opposite to the base of the
transferable material, namely on the magnetic recording-reading side surface (see Fig.3).

20 Alternatively, in the heat-press process (Fig.9 — (2)) in which the overlay sheet to
which the magnetic stripe transferable material is transferred is put together with the center

core and the overlay sheet on the opposite side of the center core to integrate a card base, the

magnetic stripe-forming  transferable material is embedded in the overlay sheet and the



| am nate is formed. However, when a pattern on the magnetic stripe is
determ ned, the pattern is formed on the overlay sheet at the position
where the magnetic stripe is transferred and, then, the magnetic stripe
transferable material is transferred thereon. Subsequently, the overlay
sheet is put together with the center core and further with the overlay
sheet on 15 the opposite side of the center core to integrate a card base in
t he heat-press step, whereby the magnetic stripe-formng transferable
material is enbedded in the card base. 25?he pattern forrri ng agent of the

formed pa Nel | | a t d the
surface ( a?tt%l:nrr%) r'?tleltdgi aée}r@gg fﬁ'lg%tdé%r%gﬁc{dﬂ (Wple] i ﬁéﬁ}a 1cr ?oarns %gtﬂg S"%Elaérl al

transferred on the ove sheet , e pattern becaq ogni zabl e
on £ he. eBREReTSh e Saierak BORhY dOMRITB P I U ADAATES ac

descri bed above, as shown in the cross-secti onal vi ew of the magnetl o

stripe palegneticgtripy surface. | Jhe pattesn -Grmingeageaitede diffiseq prly fintheihag-press
transferable material is enbedded in the overlay sheet 6 on the center core
7 Wi th thsepBat ipaseeptial-fonthemagnaigeatd moductidin f f Heieoinisl pagferable, thatithech al so
serves as a protective |layer, being exposed on the card surface. The
magnets ¢ eaisteritds lapdhdte ba sdthectddng tlegiig Wk (e d (BY) @nsdvance a3 willliag het he
pattern-form ng agent is diffused through the thickness of the colored | ayer

3, mag”eﬁéatl?fe@&ﬂéﬁibé’lﬁuieat}i@bathm-Pd?ﬁiurtg%%EntS@aH%btrddf@re%%‘l?%‘tﬂl%e& ayer 5 of the
magnetic 5 stripe-formng transferable material. The pattern-form ng agent

ﬁfeat hgeﬁgf t Ie\r/g %.%?}“IGSI ve P?ngatpgﬁ lfb?uégﬂﬁak ﬁnﬁﬁbmd‘)@}‘lam hate toward
(he maone mt@%‘t@kﬁgs@%ﬁt BB PR B SR A
o s o g ol oL L R 230 £ P 5, eB3 i ™ 9
10 The method follows the flow sheet in Fig.9 until the blank magnetic stripe transferable
laminate is formed. However, when a pattern on the magnetic stripe is determined, the
pattern is formed on the overlay sheet at the position where the magnetic stripe is transferred
and, then, the magnetic stripe transferable material is transferred thereon. Subsequently,
the overlay sheet is put together with the center core and further with the overlay sheet on
15  the opposite side of the center core to integrate a card base in the heat-press step, whereby
the magnetic stripe-forming transferable material is embedded in the card base. The
pattern-forming agent of the formed pattern is diffused through the magnetic recording layer
toward the surface (the magnetic recording-reading side) of the transferable material
transferred on the overlay sheet, whereby the pattern becomes recognizable on the magnetic
20  stripe surface.
In the magnetic card produced as described above, as shown in the cross-sectional
view of the magnetic stripe part (Fig.5), the laminate of the magnetic stripe-forming

transferable material is embedded in the overlay sheet 6 on the center core 7 with the



The above-mentioned method in which the pattern is forned directly on the
overlay sheet of a card base in advance allows the pattern to be printed on
a magnetic card with higher positioning accuracy conpared to the nmethod in
which the pattern is fornmed on the transferable |amnate. Therefore, this
method is preferably used for mass-producing a 15 conplex pattern requiring
accurate positioning of the pattern and card base. The magnetic card having
a pattern on the magnetic stripe part can be produced in the above process.
The pattern form ng nethod used in the 2&thod of form ng the magnetic

recordi ng nedium qQf the present inventiqgn is applicable to sone place on a
magnet i ¢ EAEN-HAIHERE @&?&ha&th@?ﬁﬁaﬁ&YF&:hﬂm%@so WAL BF P BTOIERYE &Yﬁrggﬁﬁai a ot her
than magnetic 20 cards, and a | am nate having no nmagnetic recording |ayer.

I n order exposedon thesand surfacy. n The magnetioseard hasipatierndnening agant diftisertarpasyder i s
omtted, the other |ayers are added, or the nmagnetic recording layer is
repl aced wi which ot gagternffonaingagedt id diffasedithrouple thelthivkieheef the odloded dggyer 39 and
10. 24 Wien a nmagnetic card is forned by using the magnetic stripe-formng

t r ansf er allagndtifedtadifg 38yl 8 Skl ihegkeaPueadhediVe/lagerPastithdmagdteic base of the
magnetic card is covered with the nagnetic stripe. However, a transferable

| am nage e fb@NRg Bhnstirahe ARV, ngrhte!f;%tt@rﬂlfbﬁﬁng r@géﬁt oP@g ‘fagl_t'E@b{ 10 forh@4nt ©

forma pattern spreading over the entire card s ace. 5 The conponents of

the 1 ansteraBhs, Laol O3 Golisedi s IR0 AL Il A0S 8 hAgy yTROnSt L ©

recordi ng e rnvention are descr I'n her eaft er
in the order, of pr.oduction steps. .As shown in the cropss-sectional view
Showi g+ REBeidBH ARREE Som el gRmhieut Trstriond weetnk il B0 BREBRES (VAL Mér o

| am nate can be produced by form ng on a tenporal carrier. 10 base 9 a

pat t er n- f SHIFACA N ﬁ'ﬁé‘?ﬁmﬁfn‘ﬁlﬁtth?fﬁﬂw Bep haying a dengjhe gradisaicwulaigh expduadlydsrlipesd

| ayer 3
Therefore, the pattern is recognizable on the pattern-forming agent anti-diffusion layer 1

10  side.

The above-mentioned method in which the pattern is formed directly on the overlay
sheet of a card base in advance allows the pattern to be printed on a magnetic card with
higher positioning accuracy compared to the method in which the pattern is formed on the
transferable laminate. Therefore, this method is preferably used for mass-producing a

15 complex pattern requiring accurate positioning of the pattern and card base.

The magnetic card having a pattern on the magnetic stripe part can be produced in
the above process. The pattern forming method used in the method of forming the
magnetic recording medium of the present invention is applicable to some place on a
magnetic card other than the magnetic stripe, magnetic recording media other than magnetic

20  cards, and a laminate having no magnetic recording layer. In order to form a pattern in
such cases, the magnetic recording layer is omitted, the other layers are added, or the
magnetic recording layer is replaced with another functional layer in the flow sheets of Figs.

9 and 10.



where necessary, a magnetic recording |layer 4 as an essential conponent, and
a heat-sensitive adhesive |ayer 5 where necessary in sequence, which is an
enbodi ment of the transferable |am nate of the present invention. It is
preferable that a pattern 10 is printed on the magnetic recording |ayer or
on the heat-sensitive adhesive |layer when it is provided. 15 In the
transferable am nate used in the nmethod of producing the magnetic recording
medi um of the present invention, any known conventional filns can be used as
the tenporal carrier base, including pl yesters such as pol yet hyl ene

t erepht hal a pol yol efi ng.such ol ypropyl ene, cell ul gse derjvatives
such as cell eSé‘e‘“%/gnF%\‘é ﬁalraf% ,O"Bﬁ‘gg%?%égr %‘E P}i’gf\{?tlfssuéﬁfijﬁnﬁglg t%?fgréh]:ede . Anpbng

t hem pol yethyl ene terephthal ate having tensile strength and heat 20

r esi st ancEminate asqeseriedaboyg, enkyr Rartf dke kse phibe magpeticpardcis cpyesed wisksthef j | m i s
not particularly restricted. It is generally 3 to 100 mand preferably 5 to
50 m | n tmagndticatripeer Howevéramiransferahle bohinate anvbtransfen step obveping thecintice ¢and
magneti c recording nediumof the present invention, a pattern-form ng agent
anti - di f f bsse@inyl brYREd RABrv G pattern Rirexdifiedver THecenpied daed surfage.m ng agent
anti-diffusion |ayer prevents the pattern-formng agent of the pattern from

being {urther d¢hé EdrmeheRRYPNR thanSefaBR 1hdinele A8 BIthé RRtRabE pfodndifg (ReNY agent
is diffused by way of heating through the heat-sensitive adhesive |ayer,

magneti c G [ : . : ' .
recor di ngﬁlgélgeggﬁg&gélg%ﬁ%fi 1ugd‘%‘tﬁ gb%é‘gﬁj %?Ja"gﬁtgc{“. %glg%{cgl.)&ﬁﬁ dgﬁ ggl%%?g{\afélrl\tthse t he
pattern-form agent from adhering to the heat-pressing netal plate during
t he heat-BV%%@ﬂﬁaﬁﬁp8%§§ Sof the magnetic stripe-formng transferable
material. The pattern-formn aqent nti-djffusion Iﬁyer further serves as a
protective PEpaewR Bythe prosgsigenippal vieshshowingihe sigugture i0f Fig-4, he aghels er abl e t hat
the pattern-form ng agent anti-diffusion layer is substantially transparent
to |ight #fipefasirdimnsiasededaninge cancbe prediuceddy frming eca tepporahearpeit t ern so
that the pattern fornmed by the pattern-form ng agent diffused

10 base 9 a pattern-forming agent anti-diffusion layer 1 where necessary, a colored layer 3

where necessary, a magnetic recording layer 4 as an essential component, and a
heat-sensitive adhesive layer 5 where necessary in sequence, which is an embodiment of the
transferable laminate of the present invention. It is preferable that a pattern 10 is printed on
the magnetic recording layer or on the heat-sensitive adhesive layer when it is provided.

15 In the transferable laminate used in the method of producing the magnetic recording
medium of the present invention, any known conventional films can be used as the temporal
carrier base, including polyesters such as polyethylene terephthalate, polyolefins such as
polypropylene, cellulose derivatives such as cellulose triacetate, and other plastics such as
polyamide. Among them, polyethylene terephthalate having tensile strength and heat

20  resistance is preferable. The thickness of the temporal carrier base film is not particularly
restricted. It is generally 3 to 100 pm and preferably 5 to 50 pm.

In the transferable laminate used in the method of producing the magnetic recording

medium of the present invention, a pattern-forming agent anti-diffusion layer can be



directly under the pattern-form ng agent anti-diffusion |ayer is

recogni zable or the pattern-form ng agent anti-diffusion |layer transmts
ultraviolet light emtted for visual check when the pattern is forned by a
fluorescent agent. As the binder resin constituting the pattern-formng
agent anti-diffusion |ayer, 15 although it varies with a type of a
pattern-form ng agent used therein, for exanple, cellulose resin, butyral
resin, acryl resin, polyurethane resin, polyester resin, vinyl chloride
resin such as copolyners of vinyl chl &S de and vi nyl acetate W th or

wi t hout the on of vinyl alcohql,_naleic anhydride, ylic acid,
epoxy resPWV'adﬁ& emaéfgrrhfo g AEH AR TSI 14V RFEVERSS Uit pﬁﬁﬂ@gt hem

t hose having a Iass transition point higher than the heating 20 tenperature
and heat - pgessef tgenﬁ&naframebemgfp rtdaﬁw@flgﬁmﬂéhq tQRilayse aftgrhe di f f usi ng t he
pattern-form ng agent are preferably used. The pattern-form ng agent is

pr esumabl pattedi-fdrosegageht is dgfusedbbe way efhealing thebughathe hedtaemb@tneradsestle lager.a

pol yi socyanat e conpound can be preferably used to cross-link the binder
resin nol paghdeis ré@eding iyen hndelorbe 183kl fouatdhe madGnetid recdrding-réaging stfeasfabl e to
use no fillers that tend to create voids in the layer. The hardener is also

pr ef erabl yorie@cha Fﬁ’eticrmfd)V Qt JIQEpravEnRhL bhter®forkify iﬁ%hf 50 fiRdHgRg Rgent
anti-diffusion ayer also serving as a protective layer. Parficularly, when

20%& oy FRFyraint A A e 4@1“%%@%%?‘?&39%989?85“9{'1‘3?'@#%%? AR 0 used

bl t d, | id ti
R A T R L Ty
resi stance, cellul ose resins are Breferable and, £$ % t hem nltrocellulose
and cel | uPGEting Byerfar heentis trnpferablemaierial. THds praferablghaighapatmefuming

anti-diffusion | ayer can contain soybean lecithin, 10 mcrosilica, wax or
the |ike agenbantbdiffupign heyer isisabstantiell i transpareattpyight or electronic beams and the like

10 for detecting the pattern so that the pattern formed by the pattern-forming agent diffused
directly under the pattern-forming agent anti-diffusion layer is recognizable or the
pattern-forming agent anti-diffusion layer transmits ultraviolet light emitted for visual check
when the pattern is formed by a fluorescent agent.

As the binder resin constituting the pattern-forming agent anti-diffusion layer,

15  although it varies with a type of a pattern-forming agent used therein, for exampie, cellulose
resin, butyral resin, acryl resin, polyurethane resin, polyester resin, vinyl chloride resin such
as copolymers of vinyl chloride and vinyl acetate with or without the addition of vinyl
alcohol, maleic anhydride, or acrylic acid, epoxy resin, phenol resin, and melamine resin can
be used. Among them, those having a glass transition point higher than the heating

20  temperature and heat-press temperature of the transferable laminate for diffusing the
pattern-forming agent are preferably used. The pattern-forming agent is presumably
diffused through molecules. Therefore, a hardener such as a polyisocyanate compound can

be preferably used to cross-link the binder resin molecules for preventing the diffusion.



The solvent used in the paint for the pattern-form ng agent anti-diffusion

| ayer include, for exanple, ketones such as acetone, nethyl ethyl ketone,
and cycl ohexanone, esters such as nethyl acetate, ethyl acetate, and butyl
acetate, al cohols such as ethanol, hydrocarbons such as hexane, tol uene,
and xyl ene. These sol vents can be used alone or in 15 conbination of two or
nore. The pattern-form ng agent anti-diffusion |ayer can be obtai ned by
applying the paint for the anti-diffusion |ayer prepared as descri bed above
on the tenporal carrier base film using a known conventional technique such

as the reverse, gravyre, and die cpatings. |t is, advantageous .that the

pat t er n- f Y §% Hds grﬁg‘i#bl%m 'i‘s-ec?f’gj’f“ﬁ@ tgﬂ % BFreﬁﬁsvoédséﬂHlen@e% 2@1 P Ekness
in terms of recording/reading properties. However, if it is excessively
smal | , palrse§reﬁ%ryblf$éw%tomroweﬁhﬁﬁg@b1m0é tha peete-iorming agent antgifigiont i s
possi bly diffused. In such a case, the diffusion of the pattern-formng
agent is tayer alsf ferangns hprgiectivehiyerd. | n  consi deration of strength and
durability, the thickness is preferably 0.1 to 5 mand nore 27 preferably

0.3 to 2 m Theatticalnghewrdl £djedsridedtae thegatdern Toirhiag apdnachydtophiiizdegh ng t he
magnetic recording nediumof the present invention can include a col ored

layer § Coﬂﬁﬁﬁ% [oWEcdmpdibllity AR dyesit] ATIREY loaNEly Lo PR iBly Asdd. NEREInS §fldn and a
coloring agent. It concears t he hue of” the 5yadjacent magneti ¢ recording

| ayer. In 114 -1 S ' t ik : . t.he col ored
| ayer is ﬁ@ﬁ%&%){gﬁﬁ %?ﬁ'gﬁ@%fagérgg; ﬁ%ye&gmg@ecggﬁﬁggﬁgmﬂ? ﬁ%l nutg of the
colored layer.in thF backgrqund; .therefqgre, the pattern is easily

recogni zedTT BemoRBSTEES b deel by, AT gD E S P ¢ ne
coloring agent include, but not restricted to, inorganic 10 pi nts such as
alumi na, PIECTHEARG EmBe e Qs uRTcARd CEHYRse RIS ro e RfREble: and

The pattern-forming agent anti-diffusion layer can contain soybean lecithin,
10 microsilica, wax or the like as a coating-modifier where necessary.

The solvent used in the paint for the pattern-forming agent anti-diffusion layer
include, for example, ketones such as acetone, methyl ethyl ketone, and cyclohexanone,
esters such as methyl acetate, ethyl acetate, and butyl acetate, alcohols such as ethanol,
hydrocarbons such as hexane, toluene, and xylene. These solvents can be used alone or in

15  combination of two or more.

The pattern-forming agent anti-diffusion layer can be obtained by applying the paint
for the anti-diffusion layer prepared as described above on the temporal carrier base film
using a known conventional technique such as the reverse, gravure, and die coatings.

It is advantageous that the pattern-forming agent anti-diffusion layer has a smaller

20  dry thickness in terms of recording/reading properties. However, if it is excessively small,
pores may be formed, through which the pattern-forming agent is possibly diffused. In
such a case, the diffusion of the pattern-forming agent is not sufficiently prevented. In

consideration of strength and durability, the thickness is preferably 0.1 to 5 um and more



barium sul fate, organic pignents such as azo, phthal ocyani ne, quinacri done,
peryl ene, anthraqui none, thioindigo, indanethrene, and many other pignents.
Dyes such as phthal ocyani ne, azo, nitro, quinoline, nethine, azine, and

pht hal ein dyes can be used in place of or in conbination with the above

pi gnents. 15 Metal flakes can be used as the pignment that effectively
conceal s the hue of the nmgnetic recording |ayer. Usable netals include

al um num gold, silver, copper, brass, titanium chrom um nickel, nickel
chrome, and stainless. Metal flakes can27oe prepared in the formof a plate
usi ng a bal peel ing a netal deposited film These are

pr ef er abl Pregﬂgl]ﬂ&??‘t@ Mori zontal size of 5 to 25 pmand nore preferably 10
to 15 mand to 20 a thickness of 0.1 to 1 m The binder resin in the paint
for col ored | aybe treasferbele lamanpte vorthiathe method pf prdducing the magnetisirecardingi vel vy,

i socyanat e conmpounds can be used for heat-curing. For easy diffusion of the
pat t er n- f ardiurgofabe ptesera ibientdar candsdlndehwaalergd Baydg(cbmsrling lagsn).t Hehet enper at ur e
28 to which the transferable material is heated for diffusing the

pat t er n- f g§iBieddayre 86Htains a bRdef R5inhy a BSIBHNg E%etnhe IEQdrREASIthk AV b ABDONY
pol yi m de resin, polyamde resin, rosin-nodified nmaleic acid resin,

pol ystyr eQ:?aée%?g.BénéﬂE% éﬁ(?log flyky d 1% tﬁnt?denﬁ'onrﬂpf!: rﬁaﬂ@m‘-fehﬁm?%g&ﬂﬁlfg! ?c?th} Qughne

bi nder I ns cri be he pa m ng agen nti usi n | ayer.
51nthis att er be. di f.f used

t hr ough tHlm%lm%&%é% '?a ]{hgwar 381{ ﬁ"%n’é"r }ecgﬁ %’r‘%hhﬂtgeﬁ ?jﬁﬂ Olor ﬁ

namnel y thfautran ﬁ bl e materla[ surfac L]e dlfoSI on rate
and diffi GYFEYt ‘?a}c %foaeﬁgyé ReHEms pasily Fecogpizedsand the destgniRroRery is
colored | ayer and can be ad] usted by appropriately sel ectl ng the tenperature

to whi ch #AROY®-transferable material is heated and the resin used in the

col ored | ayer.
Pigments used for the coloring agent include, but not restricted to, inorganic

10  pigments such as alumina, titanium oxide, chromium oxide, iron oxide, zinc oxide, and
barium suifate, organic pigments such as azo, phthalocyanine, quinacridone, perylene,
anthraquinone, thioindigo, indanethrene, and many other pigments. Dyes such as
phthalocyanine, azo, nitro, quinoline, methine, azine, and phthalein dyes can be used in place
of or in combination with the above pigments.

15 Metal flakes can be used as the pigment that effectively conceals the hue of the
magnetic recording layer. Usable metals include aluminum, gold, silver, copper, brass,
titanium, chromium, nickel, nickel chrome, and stainless. Metal flakes can be prepared in
the form of a plate using a ball mill or by peeling a metal deposited film. These are
preferably shaped to a horizontal size of 5 to 25 um and more preferably 10 to 15 pm and to

20  athickness of 0.1 to 1 um.

The binder resin in the paint for colored layer can be known conventional binder
resins. Alternatively, isocyanate compounds can be used for heat-curing. For easy

diffusion of the pattern-forming agent, a binder resin having a Tg lower than the temperature



The solvent used in the paint for the colored | ayer can be known
conventional solvents and, for exanple, the solvents described above for
the protective |ayer can be used. As for the formation of the col ored

| ayer, one or nultiple coloring agents are mxed into a binder resin and a
sol vent for dissolving the binder resin, and dispersed by using a 15 known

conventional technique such as two-roll mll, three-roll mll, ball mll,
sand mll, and dispersion to prepare a £aint for the colored | ayer. Then, a
colored | ayer can be obtained by apply2hg and drying the paint using a

known convent ] t echpi que such, .as the. reverse, ravure,. and di.e coati ngs.
The col oréﬁwi‘ﬁggﬁ‘e tﬁ?"é%é‘"ﬂ’i%mteﬁg]sls Eeatt?ﬂe@kﬁ'éﬁ‘émg SGIOEBIRELEF  bhe brown or
bl ack 20 color of the magnetic recording | ayer. However, if the colored

| ayer has Peaferally aised indhgcolprgd daver amenerodymidaresiamadyanyde wsig, rosinrmedifeded and
the readi ng output property is deteriorated, increasing the possibility of
readi ng emabaicadd rdsing pdlysiarene agtim ghellihalledoesn aid the sike ireddditiipl te thethimder t he
colored |l ayer has a thickness of 2 to 5 mand particularly 3 to 4 m 29 The
magneti ¢ aORrddidiibel fytahe pittethiforinimpnpbaraatildffision lagére used in the net hod of
produci ng the magnetic recordi ng medi um of the present invention can be

prepared, for 1euaWhe thdParBRPloYhing aBe3F the phREm cREbEIBBRSL thrdugf Bledi NY
| ayer, which contains nagnetic powder, a binder resin, and a solvent for

di ssol ving, L% lﬂé?ﬁsgm&ﬁfe:xﬂ%%n?ﬁ% PecBr%ﬁﬁﬁQ ﬁéﬁingﬁiﬁé,in‘%&eg« tggfr?%s‘ri{énrfe@“ ly, via a

pattern-formng age a ston [ayer,”or via orm ng agent
anti - di ffﬁsi QN @a%%\rt arlld col ored | ayer. The magnetic powder contained in
t he magnetPe FRESHHE PHYEF can be known magnetic powder such as y-iron
oxi de, magnetite, .cobalt-adhered iron oxide, chromium dioxide, iron-based
metal magneti CTSS\‘}%H@P{"“H%W‘GMT FHi@riesdrperding A GryRectiithe iesinpagdkig they o
having a coercivity of 20 to 320 KA/ m are preferable.

colored layer and can be adjusted by appropriately selecting the temperature to which the

10 transferable material is heated and the resin used in the colored layer.
The solvent used in the paint for the colored layer can be known conventional
solvents and, for example, the solvents described above for the protective layer can be used.
As for the formation of the colored layer, one or multiple coloring agents are mixed
into a binder resin and a solvent for dissolving the binder resin, and dispersed by using a
15  known conventional technigue such as two-roll mill, three-roll mill, ball mill, sand mill, and
dispersion to prepare a paint for the colored layer. Then, a colored layer can be obtained by
applying and drying the paint using a known convention technique such as the reverse,
gravure, and die coatings.
The colored layer preferably has a thickness enough to conceal the brown or black
20 color of the magnetic recording layer. However, if the colored layer has an excessively
Jarge thickness, the spacing loss is increased and the reading output property is deteriorated,
increasing the possibility of reading errors during data reading. Therefore, it is preferable

that the colored layer has a thickness of 2 to 5 um and particularly 3 to 4 pum.



The binder resin in the magnetic recording | ayer can be a known conventi onal
bi nder resin. For exanple, the binder resins described for the col ored

| ayer can be used in general. Alternatively, isocyanate conpounds can be
used for heat-curing. As the solvent used in the paint for the magnetic
recording |layer, the solvents described for the protective |ayer can 15
generally be used. The pattern-formng agent in the pattern-formng | ayer
can be diffused through the mnagnetic recording |ayer toward the magnetic
recording-reading side, nanely the tra®ferred transferable nmateri al

surface. The diffusion rate.and difficult rji es dependi on t type of
the resin and @%\%mﬁ@e&&jf?fﬂ@% effﬁ&%%ﬂ%fé??/faw%%‘? eﬁcj“ &%é‘“ﬁt rature to
whi ch the 20 transferable material is heated and the resin used in the
nmagnet i ¢ PEEBiaE Hig magpetic repydingmgdiung of thg presentdpventien pask hedrpparest farng agent ,
the binder resin in the magnetic recording |ayer preferably has a Tg | ower
t han t he txmpde,dlyapplying aying Hortthe magratis frenoatihg layert whichlcontsink emigeetic The
magneti c paint can contain additives such as surfactants, silane coupling

agents, 3Powddrashihddrzesis anihaxolvem dorsdissoBaxpethe bindesdasin car Defmpblahedriand ot her
fillers where necessary. The paint for the magnetic recording |ayer can be

obt ai ned Paselanean, 0 a3fternMoRRRAE 26T ahti Qi AR ayPR IR Ol LpReMlRtminiapsiR
resin, and sol vent using a known conventional “technique. For exanple,

two-rol I md horrabidh SRk 24d 2 Bidded 13;91“ mll, henschel m xer, cobol mll, 5

sand m ||, disper, Honobgenizer, and kneader can be used for the kneadi ng and

di ing. T | icati hod . h ' f h [ di
ayer 1S not B0 CRBIE Py OF ARHAUE RN By BB R FPLALTON ochni quos

can be used. A predeterm ned ampunt of magnetic coating material is

appl i ed, H@BpSicPopdersHch At PR PXigR MigNgiilesobpli-adppredhiremexids, CBIOMIWA wher e t he
magneti c powder is easily magnetized is aligned 10 with the | ongitudi nal
di r ect i ondiokidehieoralyskd owtal ongodtictpewdembaram Emeconddingtivmyearite. addoskr i ed.

10 having a coercivity of 20 to 320 kA/m are preferable.

The binder resin in the magnetic recording layer can be a known conventional binder
resin. For example, the binder resins described for the colored layer can be used in general.
Alternatively, isocyanate compounds can be used for heat-curing.  As the solvent used in
the paint for the magnetic recording layer, the solvents described for the protective layer can

15  generally be used.

The pattern-forming agent in the pattern-forming layer can be diffused through the
magnetic recording layer toward the magnetic recording-reading side, namely the transferred
transferable material surface. The diffusion rate and difficulty varies depending on the type
of the resin and can be adjusted by appropriately selecting the temperature to which the

20 transferable material is heated and the resin used in the magnetic recording layer. For easy
diffusion of the pattern-forming agent, the binder resin in the magnetic recording layer

preferably has a Tg lower than the temperature to which the transferable material is heated.

The magnetic paint can contain additives such as surfactants, silane coupling agents,



The application can be done, for exanple, using the gravure, reverse,
transfer roll coater, kiss coater, or die coater processes. After the
application using the above techniques, it is preferable in terns of the
recordi ng/ readi ng properties that the nmagnetic field orientation be
conducted before the 15 coating is dried. The magnetic field orientation can
be conducted using a known technique such as use of a repul sive opposing
per manent magnet and a sol enoi dal el ectromagnet. The rmagnetic field
intensity is preferably within a range ¥ 1000 to 6000 G The magnetic
recording |ayer preferably has..a dry.thicknes f to 50 m and nore

pr ef er abl Pla G ‘%ﬁ’é‘ef)l]a"d’gfcé‘?b%:bgc?&?ﬁs ﬂtg?reéﬂg%ﬁﬁ?rﬁ NEGr8SaR%et hod of
produci ng the magnetic recording nediumof the present invention can be
provi ded wit h Ah¢paint fog Hheimaapetigrererdingdayes gty be Qitainedbly kneadingasd on bet ween
the transferable |am nate and a card base. The heat-sensitive adhesive

| ayer gendispérbing dherabavermagndtispowdembinténresimdind solventugingna. knpon cexentioral vi nyl
31 chloride resin such as copolynmers of vinyl chloride and vinyl acetate

W th or wechsigie.t IFor eggatiple) toin-rofl millgitee-ablt ahilo] balinmillchenseizhinider, @ebolanitly | | C
acid or the |like, polyester resin, acrylic resin, polyimde resin, and

pol yur et han hiBiS#iSp Abrsie R htN@ftadeNcaiPbe hRH fSASRh&dinkA8d ARbMERES
described for the protective layer can be used as the 5 solvent in the

heat - sensitive j - i1 . k resin. s dissol ved
in a solvent,Tg%%ﬁgkégrh?&ﬁg?oﬁ%g??%gﬁg?%f%%ﬁggﬁg§§®gﬁﬁgw%%gggred by way of
hesi ve n be obtai ned

by appl yi RCRHE Pes CRBowRrott SR RS (R S R e X0 e
magneti c recordi.ng, |l ayer using a known techni que such as the . reverse,
gravure, 8% etﬁ%ﬁg%ﬁfn%?lﬁé’g%g etic fgaling mpatengl s %%Piﬁi’éugﬁgttoﬁﬁgnﬂﬁaﬁq“sensi tive
adhesi ve |l ayer has a thickness of 0.5 to 15 gm
process in which the direction where the magnetic powder is easily magnetized is aligned
10 with the longitudinal direction of the application of the magnetic recording layer, and dried.
The application can be done, for example, using the gravure, reverse, transfer roll coater, kiss
coater, or die coater processes.
After the application using the above techniques, it is preferable in terms of the
recording/reading properties that the magnetic field orientation be conducted before the
15  coating isdried. The magnetic field orientation can be conducted using a known technique
such as use of a repulsive opposing permanent magnet and a solenoidal electromagnet. The
magnetic field intensity is preferably within a range of 1000 to 6000 G.
The magnetic recording layer preferably has a dry thickness of 2 to 50 pm and more
preferably 5 to 20 pum.
20 The transferable laminate used in the method of producing the magnetic recording
medium of the present invention can be provided with a heat-sensitive adhesive layer for

better adhesion between the transferable laminate and a card base. The heat-sensitive

adhesive layer generally contains a heat-sensitive adhesive resin. For example, vinyl



and particularly 0.5 to 5 m The pattern-form ng agent can be diffused

t hrough the heat-sensitive adhesive |layer toward the nmagnetic

recordi ng-reading side, nanely the transferable material surface. The
diffusion rate and difficulty varies depending on the type of the resin in
t he heat-sensitive 15 adhesive |ayer and can be adjusted by appropriately
sel ecting the tenperature to which the transferable material is heated and
the resin used in the heat-sensitive adhisive |layer. For easy diffusion of
t he pattern fornlng agent the binder rHsin in the heat-sensitive adhesive
| ayer pre ower than.t er.at.ur .

L r anst or aBNERPSP Aot 3 oPHAEE St VoY PHEr SR Resps S npHidne
transferabl e | anj nate used in the nethod of producing the nagnetic

recor di nga%%ﬁflf%"d‘tyltak@hﬁlﬁ waleif anhydriges F%H'W“bﬁ the llllﬁ@ Petyeﬁtﬁ'éfe%t 3cB¥licng
pattern-form ng ink when the pattern-form ng agent is a coloring agent. The
pat t er n- f tesim, peJyintide tesin, andsolyurpthaakenesin egi be mantgaleds i ng agent, and a
solvent. The coloring 32 agent in the pattern-formng ink can be easily

di ffusi bl e onesalssefoe ekadple thersdingigdedsrited dorcthe progroeing Riyeldaa de ased anlef er abl e
because of their thermal diffusion property, and known dyes wused in various

col orifng §diedntlin B8 ReBeHEOE adhSiveS P! & he DRAAE R adhed¥Oresiigd diksoh@udith €X
salt, anthraqui none, phthal ocyanine, toriallyl nethane, or peryl ene

0i | - sol ubl, €10 San@laGamt REHEL &thylvé’ 51V§Q3§4£b£%® ‘H%’ Wﬁﬁu&%ﬂﬂ@ itfaghe used.

However, in the production od o ention

pattern-f n en |ffu i ent rature f.or
S0t ol ent b RERRERallp e %r.‘:ﬁ%b%t*%%gs%gtsf'*ptlw“%%“%@e“gﬁﬁ et rng
nediuntpr ducti on. etefor t here |s al wvays need of excel

Y

Subl | mat | BT SPSHBRE Gfth b BB o e e ES HPEs aBlwe qUinc te

diffusion is desired. It is rather preferable to 10 use non- subllne dyes
wi th t he BEYPHaERVUHH d!%@aﬁltl%tbﬁop?sﬁ‘gﬁ of the coloring agent.

10 1t is preferable that the heat-sensitive adhesive layer has a thickness of 0.5 to 15 um
and particularly 0.5 to 5 pum,

The pattern-forming agent can be diffused through the heat-sensitive adhesive layer
toward the magnetic recording-reading side, namely the transferable material surface. The
diffusion rate and difficulty varies depending on the type of the resin in the heat-sensitive

15  adhesive layer and can be adjusted by appropriately selecting the temperature to which the
transferable material is heated and the resin used in the heat-sensitive adhisive layer. For
easy diffusion of the pattern-forming agent, the binder resin in the heat-sensitive adhesive
layer preferably has a Tg lower than the temperature to which the transferable material is
heated.

20 The pattern is formed on the transferable laminate used in the method of producing
the magnetic recording medium of the present invention by printing of the following
pattern-forming ink when the pattern-forming agent is a coloring agent. The

pattern-forming ink contains a binder resin, a coloring agent, and a solvent. The coloring



The binder resin used in the pattern-form ng ink can be known conventi onal

bi nder resins. For exanple, the resins used in the pattern-form ng agent
anti-diffusion layer, colored |ayer, nagnetic recording |layer, and

heat - sensi ti ve adhesive | ayer can be used. The binder resin that exhibits
excel l ent adhesion to the card overlay sheet base and does not 15 interfere
with the adhesion of the heat-sensitive adhesive |layer to the overlay sheet
after the pattern is forned on the heat-sensitive layer is preferably used.
The binder resins used in the heat-sen$tive adhesive |layer, exhibiting
excel I ent adhesjon to the .overlay sheet can. preferably_be used., The sol vent
Used it AESTI {8 PALSTRRARTIBE 13 BR SHaly GHBRAP I BRR SPIEFEY BPIOVRIRYES 309 For
exanpl e, the solvents described above for the pattern-form ng agent

anti - di f f RIETHRLS. ayyes areqweferable begapse of thaig thermal difusioryprapertya g knosmcdyes

heat - sensi tive adhesive | ayer can be used. The pattern-form ng ink can be
prepar ed byeddngatdus aetpringdietds canbe npkle Fpatxample, monpazogdiazm metalicomples bi nder
resin and a solvent for dissolving the binder resin or by 33 dispersing

t hem wi t h sait, lanthvaguirony gyhthatorghning, sqreilly] methampar pdrylens vid-Bolabletdwes arel | m | |,
three-roll mll, ball mll, sand mll, and disper. The pattern can be

printed b?;ef@fxbl fuséd. KO RBLMEIIPE dafl GRBIHE WSedS UHbWRSerl [HEthE bRddUE RN
f1 exographic, offset, screen, and inkjet printing methods. The gravure

printing isusdl draiy ;ﬁie%ﬁl{ ﬁqiv&mo?,rllthﬁ g'at@elﬁ%mn%{l%ﬁ ik fRdq Gl defident® and

productivity. The t ness o pattern i's not particularly
limted. However. dn er al b neti.c stripexfarm ng.transferable
mter i (SaRbans e FEBGHRame hif (REPEHFL PG PR fURrE 2
excessively |large, the leyel-difference due to the difference.in thickness
bet ween t FIEAHEMBIGOTHOBA hersiomahern s o pivesemes of cxellgnsuplmeliaR PP RS
transferable material 10 i s wound up, causing the transferable material to
be def or misefuireshfar ngalcpélb@fnp diest wharg guick diffusion is desired. It is rather preferable to

10 use non-sublime dyes with the emphasis on the stability of the coloring agent.

The binder resin used in the pattern-forming ink can be known conventional binder
resins. For example, the resins used in the pattern-forming agent anti-diffusion layer,
colored layer, magnetic recording layer, and heat-sensitive adhesive layer can be used. The
binder resin that exhibits excellent adhesion to the card overlay sheet base and does not

15  interfere with the adhesion of the heat-sensitive adhesive layer to the overlay sheet after the
pattern is formed on the heat-sensitive layer is preferably used. The binder resins used in
the heat-sensitive adhesive layer, exhibiting excellent adhesion to the overlay sheet can
preferably be used.

The solvent used in the pattern-forming ink can be known conventional solvents.

20 For example, the solvents described above for the pattern-forming agent anti-diffusion layer,
colored layer, magnetic recording layer, and heat-sensitive adhesive layer can be used.

The pattern-forming ink can be prepared by dissolving one or multiple

pattern-forming agents into a binder resin and a solvent for dissolving the binder resin or by



adhesi on between the magnetic stripe-formng transferable material and the
base. Hence, it is preferable that the thickness is 0.5 to 5m and
particularly 0.5 to 2.0 m In this way, a pattern is forned using the
pattern-formng ink, for exanple, on the heat-sensitive adhesive surface of
the magnetic stripe-formng transferable material or on the 15 area of a
card base to which the magnetic stripe is transferred. Wth regard to the
met hod of diffusing the pattern forned as descri bed above in the
transferable material, the transferabl e33mterial present on the tenporal
carrier bagse is allowed to stand at higher tenperatures of 40 to 80 C for
several haipesing them ke kagyya cpryentionaf ddeertige PRaFatat sioh 8¢ W%@?lagkilm t ovar d
the tenporal carrier base side before the transfer 20 process, whereby the
pattern i threetdlgnilz byl milbsandailk grd diseerof Theeatierragrstbepaibied byarayrdfal

opposite to the base after the transferable material is transferred.

Al t er nat i ¥adwn prdteng tedhmidue pnessi thegriasura sfbckopaphic peffie e saeerpgneinkiet car d, t he
transferable material is transferred to the overlay sheet of a card base,
pl aced bepiirgiy MenbdDr aheighgureirating issu@sblt paeicingsly W fefind §¥pridding geairer core
and the overlay sheet on the opposite side, heat-pressed at 100 to 160 C for
severak teRspidlndvag. 10 several hours to diffuse the pattern-formng agent
toward the %ransferred transferable material surface, whereby the pattern
i s recogni zabl . I.C..car Lface.

pattern-form nghgg’é%'{ﬂg?ss&g@‘{’aﬁ%ﬁ‘g‘%@%p‘%% %rﬁlfq @aﬁ%g%ﬁfg@hﬁ%‘) o?‘}é%r%gﬁé%?ar]\’g t he
magneti c recordi medi.um.of th resent, i.nvention.can be realized,b
printing OF TreRele STipG g rnsieeticRetcgalis SR B I e 0. herriars PIH escent
pattern-formng ink of the present inyention contains a binder resin and a
f I uor esceflte thighnass isereessivglyrluge.dhs lexgleditferencerdys to theskifbgencatin puekngssn- f or mi ng
ink can include an extensive 10 range of known organic fluorescent

subst ancebetwspethempogrinied aacind thenprintest ayemisenhdnged whidethe transferable material

10 is wound up, causing the transferable material to be deformed. This may deteriorate the
adhesion between the magnetic stripe-forming transferable material and the base. Hence, it
is preferable that the thickness is 0.5 to 5 um and particularly 0.5 to 2.0 um.

In this way, a pattern is formed using the pattern-forming ink, for example, on the
heat-sensitive adhesive surface of the magnetic stripe-forming transferable material or on the

15  area of a card base to which the magnetic stripe is transferred.

With regard to the method of diffusing the pattern formed as described above in the
transferable material, the transferable material present on the temporal carrier base is
allowed to stand at higher temperatures of 40 to 80 °C for several hours to several days to
diffuse the pattern-forming agent toward the temporal carrier base side before the transfer

20  process, whereby the pattern is recognizable on the surface of the transferable material
opposite to the base after the transferable material is transferred.  Alternatively, when
heat-pressing is used to produce a magnetic card, the transferable material is transferred to

the overlay sheet of a card base, placed between heat-pressing metal plates together with the



substances i ncl ude benzoxazol e thi ophyne type, diam nostil bene type,

i m dazol e type, coumarin type, naphthalimdo type, and rare-earth conpl ex
fluorescent type dyes because of their excellent diffusivity. Usable
commercial fluorescent substances include a trade name "UVI TEX OB" produced
by Chi ba Special Chemcals Co., 15 Ltd., "Kayalight OS" produced by N ppon
Kayaku Co., Ltd., "Thernoplast series", "Fluorol series", and "Lunbgen
series" produced by BASF, and "Lum col oy, produced by Recording WMaterials
Research Institute K K.. Fluorescent dy%% are preferably used because they

are ¢ eadtdie Aol hl SiorB Syt UOIEBHEN:CORL RREQLILNGd BHafoLag, (e above

fluorescent agents can be repar hé "above

descri bed pattern-form ng inli excegt. haﬁjthe ftJ ugrescent a cfg;:es are used
in place STVerAhENE AR oo st dorrd Qljﬁ‘ﬁ? © PofeA-Torng aEant BYATY B¥ni ng agent
is prepared using |lumnous, infrared, or other dyes or pignments for

f unct i onalfrapsigtredgransfseableonaterial srriacenwhereby dis atem u%neﬁfegmzwgb@nd%s or
pignments for functional 35 ink in place of the above described col oring
agent or ftémpetedomgtetagand surfacé.orm a pattern on the nagnetic recording
medi um These pattern-form ng agents may be used, for exanple, in

conbi ngati on W Whef thecgit@fn-fREmagetntas flaorkiddar 9266 tHe @R ofProdudinighies i n
conbination with another functional ink. 5 EXAMPLES The present invention

i s descri badndife E0kding ficlim HORE PSS ilShith &ﬁméﬁﬁe@gﬂgriﬁﬁmﬁ@t ive
exanpl es. However, the present ihvention is not limted to these exanpl es.

RERCRE i T L e
present invention contains a binder resin and a fluorescent agent.
The fluorescent agent in the fluorescent pattern-forming ink can include an extensive
10 range of known organic fluorescent substances. Specifically, preferable organic fluorescent
substances include benzoxazole thiophyne type, diaminostilbene type, imidazole type,
coumarin type, naphthalimido type, and rare-earth complex fluorescent type
dyes because of their excellent diffusivity. Usable commercial fluorescent
substances include a trade name “UVITEX OB” produced by Chiba Special Chemicals Co.,
15 Ltd., “Kayalight OS” produced by Nippon Kayaku Co., Ltd., “Thermoplast series”, “Fluorol
series”, and “Lumogen series” produced by BASF, and “Lumicolor” produced by Recording
Materials Research Institute K.K.. Fluorescent dyes are preferably used because they are
readily diffusible.
The fluorescent pattern-forming ink using the above fluorescent agents can be
20 prepared in the same manner as the above described pattern-forming ink except that the
fluorescent agents are used in place of the chromatic coloring agents. When the

pattern-forming agent is prepared using luminous, infrared, or other dyes or pigments for

functional ink, a functional ink can be prepared using these dyes or pigments for functional



pattern-form ng agent are described hereafter. The foll ow ng tenporal
carrier base filmand paints are used in the exanples and conparative
exanples. A Tenporal carrier base film polyethylene terephthalate film
having a thickness of 24 m 15 B. Preparation of the paint for the
pattern-form ng agent anti-diffusion |layer (also serving as a protective

| ayer) cellul ose acetate resin 8 parts ("L-20" produced by Dai cel Chem cal
I ndustries; Tg: 187 C ) cellul ose acetate propionate resin 2 parts

(" CAP-504-0. 2" produced by Eastnman Chendkal; Tg: 159 C) acetone 25 parts
ethyl acetate 25 parts., toluene 20 parts cygl ohexanone 2 arts

pol yi socyélﬁ‘a‘f‘é’% e ghjeabeys éeeﬂrﬂw&ewgflg RBETS Of (PO AeRRite Ratteryop -
produced by Dainippon_Ink and Chemicals, Inc.) The above materials except
for polyi $isayeematieregprdingmediv@d and sufficiently dissolved using a disper.
Then, the polyisocyanate was added thereto, and this was further stirred and
honogeni zed usiThesegiagrarfotioing aepds maybguadeds fof exanpie imnembidatamewith on | ayer of
a 5 pattern-formng agent. C. Preparation of the paint for the colored | ayer
met al f| alelsring@hgit Mdna AeMESent2@emark fisrther in combination with another functional ink.

5
EXAMPLES
The present invention is described in more detail hereafter using examples and
comparative examples. However, the present invention is not limited to these examples.
The term “parts” means “parts by mass” hereafter.
10 Examples using chromatic dyes or fluorescent dyes as the coloring agent in the

pattern-forming agent are described hereafter.
The following temporal carrier base film and paints are used in the examples and
comparative examples.
A. Temporal carrier base film: polyethylene terephthalate film having a thickness of 24 pm;
15  B. Preparation of the paint for the pattern-forming agent anti-diffusion layer (also serving as
a protective layer)

cellulose acetate resin 8 parts

(“L-20” produced by Daicel Chemical Industries; Tg: 187 °C)

cellulose acetate propionate resin 2 parts
(“CAP-504-0.2” produced by Eastman Chemical; Tg: 159 °C)

acetone 25 parts
ethyl acetate 25 parts
toluene 20 parts
cyclohexanone 20 parts

polyisocyanate 4 parts



("21 OEA" produced by Showa Al um num Powder K K.) vinyl chloride-vinyl
acetate copolyner resin 16 parts ("VAGH' produced by Union Carbide
Corporation; Tg: 79 C polyurethane resin 4 parts ("TS-03" produced by

Dai ni ppon I nk and Chemicals, Inc.; Tg: -30 C nethyl ethyl ketone 75 parts
toluene 75 parts cycl ohexanone 17 parts polyisocyanate 5 parts ("Hardener
No. 50 (active ingredients: 509" produced by Dai ni ppon |Ink and Chem cal s,
Inc.) The above materials except for polyisocyanate were stirred and
sufficiently dissolved 10 using a dis . Then, the polyisocyanate was

added theret and thi s further stirred and  honogenized using the
di sper to pr@%;%ngrﬂggﬂﬁqw? "’tgﬁ‘iéi“’d‘éﬁ'gb@é PRguEd b¥7 D preparation of the
pai nt for thgaﬂ%aﬁqﬁlgaﬁ@@pgnqgﬂg I}I@Kyer bariumferrite magnetic powder 100
parts ("MC 127" produced by Toda Kogyo Corp.; coercive force 220 kA/m

vinyl chloride-vinyl acetate copolyner resin 15 parts ("MR-110" produced by
Zeon Corporation; Tg: 70 C polyurethane resin 10 parts ("TS-03" produced
by Dai ni ppon | ifke ababe@seniadadcept focpglyisocyanate were stirred and sufficiently dissolved

using a disper. Then, the polyisocyanate was added thereto, and this was further stirred and
homogenized using disper to prepare a paint for the anti-dispersion layer of a

5 pattern-forming agent.

C. Preparation of the paint for the colored layer

metal flakes: aluminum powder 20 parts
(“210EA” produced by Showa Aluminum Powder K.K.)

vinyl chloride-vinyl acetate copolymer resin 16 parts
(*VAGH?” produced by Union Carbide Corporation; Tg: 79 °C)

polyurethane resin 4 parts
(“TS-03” produced by Dainippon Ink and Chemicals, Inc.; Tg:

—30 °C)

methyl ethyl ketone 75 parts
toluene 75 parts
cyclohexanone 17 parts
polyisocyanate 5 parts

{“Hardener No.50 (active ingredients: 50%)” produced by

Dainippon Ink and Chemicals, Inc.)

The above materials except for polyisocyanate were stirred and sufficiently dissolved
10  using adisper. Then, the polyisocyanate was added thereto, and this was further stirred and

homogenized using the disper to prepare a paint for the colored layer.



MEK 50 parts toluene 50 parts cycl ohexanone 25 parts polyisocyanate 10
parts ("Hardener No.50 (active ingredients: 50%" produced by Daini ppon Ink
and Chem cals, Inc.) The above materials were used in the nethod discl osed
in the Japanese Unexam ned Patent Application, Publication No. H09-059541
to prepare a paint for the magnetic 5 recording |layer. E. Preparation of the
paint for the heat-sensitive adhesive |ayer pol yurethane resin 1 part
("TS-03" produced by Daini ppon Ink and Chenmicals, Inc.) vinyl chloride-vinyl
acetate copolyner resin 4 parts ("Sol Bi’7ne C5" produced by Ni sshin Chenical
| ndustry Ltd..; ng' 68 C%) %EK 45 parts .tgl uene 50 parts 38 The above
mat er i al sDnBeBaation pldhe paigs for thedpagneticyecardingd@yer and honogeni zed using a
di sper to prepare a paint for the heat-sensitive adhesive layer. 5 F.
Pr epar at i on ®arium femite spagneti pAWAST i nk [A] Anine salt of a &80 Bafisum conpl ex
salt dye 4 p 3 I > (o F hen Bl ack GvH Speci al "
oroduced by féﬁd% éggpréﬁléﬁﬁ ggl%lla BLAGKCADZ cherbive §0ROHEP

kA/m)

vinyl chloride—vinyl acetate copolymer resin 15 parts
(“MR-110” produced by Zeon Corporation; Tg: 70 °C)

polyurethane resin 10 parts
{(“TS-03” produced by Dainippon Ink and Chemicals, Inc.)

MEK 50 parts
toluene 50 parts
cyclohexanone 25 parts
polyisocyanate 10 parts

{“Hardener No.50 (active ingredients: 50%)” produced by

Dainippon Ink and Chemicals, Inc.)

The above materials were used in the method disclosed in the Japanese Unexamined
Patent Application, Publication No. H09-059541 to prepare a paint for the magnetic

5 recording layer.

E. Preparation of the paint for the heat-sensitive adhesive layer

polyurethane resin 1 part
(“TS-03” produced by Dainippon Ink and Chemicals, Inc.)

vinyl chloride—vinyl acetate copolymer resin 4 parts
(“Solbine C5” produced by Nisshin Chemical Industry Co. Ltd.;

Tg: 68 °C)

MEK 45 parts

toluene 50 parts



Co., Ltd.) polyurethane resin 2 parts ("TS-03" produced by Dai ni ppon I nk
and Chem cals, Inc.) vinyl chloride-vinyl acetate copolyner resin 8 parts
("Sol bi ne C5" produced by N sshin Chemical Industry Co., Ltd.) MEK 43 parts
tol uene 43 parts The above materials were stirred, sufficiently dissolved,
and honogeni zed using a disper to prepare a pattern-formng ink [A]. 10 G
Preparation of a pattern-formng ink [B] copper phthal ocyani ne dye <C. I

Sol vent Blue 70> 4 parts ("Neozapon Bl ue 807" produced by BASF)

pol yurethane resin 2 parts ("TS-03" pr¥duced by Dai ni ppon Ink and

Chem cals, Inc.) vinyl chloride-vinyl acetate copolyner resin 8 parts

(" Sol bi ne C5" produced by Ni sshin Chem cal Industry Co., Ltd.) MEK 43 parts
39 toluene 43 Rarts The above nat%{iﬁgs_mere_stir ed, sufficiently

di ssol ved, andTReAkRy&mateiplywersgtimed, guidisiently dispplucds ard borpegepizedusing #i ng i nk
[B]. 5 H Preparation of a pattern-formng ink [C] carbon black 10 parts

(" REGAL99Rispgsrto giepens atpaintAsUire BEmpaRiive @lesive layer.

5  F. Preparation of a pattern-forming ink [A]

Amine salt of a chromium complex salt dye 4 parts
<C.I. Solvent Black 43>

(“Eisenspiron Black GMH Special” produced by Hodogaya Chemical

Co., Ltd.)

polyurethane resin 2 parts

(“TS-03" produced by Dainippon Ink and Chemicals, Inc.}

vinyl chloride—vinyl acetate copolymer resin 8 parts
{“Solbine C5” produced by Nisshin Chemical Industry Co., Ltd.)

MEK 43 parts
toluene 43 parts

The above materials were stirred, sufficiently dissolved, and homogenized using a

disper to prepare a pattern-forming ink [A].

10 G Preparation of a pattern-forming ink [B]

copper phthalocyanine dye <C.1. Solvent Blue 70> 4 parts
(“Neozapon Blue 807” produced by BASF)
polyurethane resin 2 parts

(“TS-03” produced by Dainippon Ink and Chemicals, Inc.)

vinyl chloride—vinyl acetate copolymer resin 8 parts
(“Solbine C5” produced by Nisshin Chemical Industry Co., Ltd.)

MEK 43 parts



vinyl chloride-vinyl acetate copolyner resin 8 parts ("VAGH' produced by
Uni on Car bi de Corporation) polyurethane resin 2 parts ("TS-03" produced by
Dai ni ppon I nk and Chemicals, Inc.) MEK 40 parts toluene 40 parts

pol yi socyanate 4 parts ("Hardener No.50 (active ingredients: 50%" produced
by Dai ni ppon I nk and Chem cals, Inc.) The carbon black and vinyl

chl oride-vinyl acetate copolyner resin were pre-kneaded in a two-roll mill
and then passed through a sand m || togggher with the other nmaterials to
prepare a pattern-formng ink [C]. 10 177 Preparation of a pattern-formng
ink [D coppgjudat hal ocyani ne pignent 10 parts vinyl chlor%g gryi nyl acetate
copolynmer resin 8 parts ("VAGH' produced by Union Carbide rporation) 40
pol yuret hane resin 2 parts ("TS-03" produced by Dai ni ppon | nk and

Chem cals, Inc.) MEK 40 parts toluene 40 parts polyisocyanate 4 parts

(" Hardener No. HBe @bove niftetialg et stifed, sufiitiently @issslved; dndomogenized using a

disper to prepare a pattern-forming ink [B].

5  H. Preparation of a pattern-forming ink [C]

carbon black 10 parts
(“REGAL99R” produced by CABOT CORPORATION)
vinyl chloride-vinyl acetate copolymer resin 8 parts

(“VAGH?” produced by Union Carbide Corporation)
polyurethane resin 2 parts
(“TS-03” produced by Dainippon Ink and Chemicals, Inc.)

MEK 40 parts
toluene 40 parts
polyisocyanate 4 parts

(“Hardener No.50 (active ingredients: 50%)” produced by
Dainippon Ink and Chemicals, Inc.)

The carbon black and vinyl chloride-vinyl acetate copolymer resin were pre-kneaded
in a two-roll mill and then passed through a sand mill together with the other materials to
prepare a pattern-forming ink [C].

10
I. Preparation of a pattern-forming ink [D]

copper phthalocyanine pigment 10 parts
vinyl chloride~vinyl acetate copolymer resin 8 parts
(“VAGH?” produced by Union Carbide Corporation)



Dai ni ppon I nk and Chem cals, Inc.) The copper phthal ocyani ne pignent and
vinyl chloride-vinyl acetate copolyner resin were pre-kneaded in a two-roll
mll and then passed through a sand m |l together with the other naterials
to prepare a pattern-formng ink [D]. 5 J. Preparation of the non-patterned
area filler ink nmetal flakes: alum num powder 20 parts ("21 OEA" produced
by Showa Al um num Powder K. K.) vinyl chloride-vinyl acetate copol ynmer resin
16 parts ("VAGH' produced by Union Carbide Corporation) polyurethane resin
4 parts ("TS-03" produced by Dai ni pporfd nk and Chemicals, Inc.)

met hyl et hyl ketone,75 parts toluene 75 parts cycl ohexanone, 17 parts

pol yi socyanatBYEeRARgIESIn « iy dener No. 50 (active i ngredi ent3P¥800) " produced

by Dai ni ppor(“irslmarp%dala@drs)ebhﬁg)pbmnk)anﬁftﬁleﬁh@xﬁ,hﬁm)t erials except for

pol yi socyanate were stirred and sufficiently dissolved using a disper.
Then, the poMfKsocyanate was added thereto, and further stipath and 41
honogeni zed fdﬁjeﬂg the disper to prepare a non-patterned ar ga :Ixjtsl ler ink. K
Preparation of a fluorescent pattern-formng ink [A] fl uor esBent subst ance
[A] 2 parts polyisocyanate 4 parts

(“Hardener No.50 (active ingredients: 50%)” produced by

Dainippon Ink and Chemicals, Inc.)

The copper phthalocyanine pigment and vinyl chloride—vinyl acetate copolymer resin
were pre-kneaded in a two-roll mill and then passed through a sand mill together with the

other materials to prepare a pattern-forming ink [D].

J. Preparation of the non-patterned area filler ink

metal flakes: aluminum powder 20 parts
(“210EA” produced by Showa Aluminum Powder K.K.)

vinyl chloride—vinyl acetate copolymer resin 16 parts
(“VAGH” produced by Union Carbide Corporation)

polyurethane resin 4 parts
(“TS-03” produced by Dainippon Ink and Chemicals, Inc.)

methylethylketone 75 parts
toluene 75 parts
cyclohexanone 17 parts
polyisocyanate 5 parts

(“Hardener No.50 (active ingredients: 50%)” produced by

Dainippon Ink and Chemicals, Inc.)

The above materials except for polyisocyanate were stirred and sufficiently dissolved

using a disper.  Then, the polyisocyanate was added thereto, and further stirred and



("UVI TEX OB" produced by G ba Specialty Chem cal s) pol yurethane resin 2
parts ("TS-03" produced by Dai ni ppon Ink and Chem cals, Inc.) vinyl
chl oride-vinyl acetate copolyner resin 8 parts ("Sol bine C5" produced by
Ni sshin Chem cal Industry Co., Ltd.) MEK 44 parts toluene 44 parts 5 The
above materials were stirred, sufficiently dissolved, and honogeni zed usi ng
a disper to prepare a fluorescent pattern-formng ink [A]. L. Preparation
of a fluorescent pattern-formng ink | fl uorescent substance [B] 2 parts
("Lurogen F Violet 570" produced by BASF) polyurethane resin 2 parts
("TS- 03" RéMEEmEdd RYinPAHIBRPTH ﬁr%r@ﬂ%oﬂiﬁﬂbﬁa@d firea Kie thk Vi Nyl chl ori de-vi nyl
acetate copolyner resin 8 parts ("Sol bine C5" produced by Nisshin Chem ca
| ndustry Co., Ltd.) MEK 44 parts toluene 44 parts 10 The above materials
were stirred, sufficiently dissolved, and honobgeni zed using a disper to
prepare a,f uore cen attern- f nk 42 Exanpl es and conparative
exanpl es H‘sh?&ar W;a(ﬁgoraifggtpg hfg'q'ﬂ)'agt"g%[ﬁbform ng agent are described
hereafter. (Exanp %

ﬂuorescent substance [A) 2 parts

(“UVITEX OB” produced by Ciba Specialty Chemicals})
polyurethane resin 2 parts

(“TS-03” produced by Dainippon Ink and Chemicals, Inc.)

vinyl chloride—vinyl acetate copolymer resin 8 parts
(“Solbine C5” produced by Nisshin Chemical Industry Co., Ltd.)
MEK 44 parts
toluene 44 parts

5 The above materials were stirred, sufficiently dissolved, and homogenized using a

disper to prepare a fluorescent pattern-forming ink [A}].

L. Preparation of a fluorescent pattern-forming ink [B}

fluorescent substance [B] 2 parts
(“Lumogen F Violet 570" produced by BASF)

polyurethane resin 2 parts
(“TS-03” produced by Dainippon Ink and Chemicals, Inc.)

vinyl chloride—vinyl acetate copolymer resin 8 parts
(“Solbine C5” produced by Nisshin Chemical Industry Co., Ltd.)
MEK 44 parts
toluene 44 parts

10 The above materials were stirred, sufficiently dissolved, and homogenized using a

disper to prepare a fluorescent pattern-forming ink [B].



A pol yet hyl ene terephthal ate fil mhaving a thickness of 24 mwas used as the
5 tenporal carrier base. The above described paints for a pattern-form ng
agent anti-diffusion |layer, colored |layer, magnetic recording |ayer, and
heat - sensiti ve adhesive |ayer were applied and dried on one surface of the
filmin this order using a reverse coater to forma pattern-form ng agent
anti-diffusion |layer, colored |ayer, magnetic recording |ayer, and

heat - sensi ti ve adhesive | ayer, respectively. The pattern-form ng agent
anti-diffusion 10 layer had a dry thicki#ess of 1 m the colored |ayer, 4 m

t he magnetic recordin ayer. 9 nd t he heat-sensitjve adhesive |ayer,
1S m oA pat t eFRAEES Fid Sty e RS e B rab Bebt uRER | he
transferable material _prepared above by way of the gravure printing using
the patt epgent gedesrgibedikerpafferas shown in” Fig.6, such that the portion of the
printed pattern had a thickness of 1 m It was then 15 allowed to stand in a
const ant fleapwialtlure roomat 60 C for 24 hours to diffuse the coloring

agent in the pattern through the heat-sensitive adhesive |ayer, magnetic

recordi ng | ayen potyethyleteltaregtahdiay €itm heviag d tlitiectLonanah waausades tikase of the
transferable am nate. After the magnetic stripe-form ng transferable

| am nagg \%ﬂhﬁ{%ﬁa’l S&kriRPONE. R MHdle HOCriDR Pl FRG rp%ft@rﬁ%ﬁﬁiﬂ%'a&en’imt erial of a

speci f1i the transferable material was transferre 20 to a pol yvi nyl

chl ori de rg. rl t r . Tai hai .cal Linted.
using a h%gf'glsf@%ﬁgtla&\séggf)%{egﬁ %Z%’c%o&ﬁ@g%%grt%én l@é{%’gaygﬁeg}%rggﬁﬁ@et %ﬁeies[ﬂéerrpor ?atl
carrier base was renoved.. The overl a e was . heat - pressed together with
Che car o BREVER AR an drisd b o Sitres ofe Fim I B e R e SRR s o
using a platen pressing machine (a | aboratory 43 vul canj zi ng pressing
machi ne ( FrBRRAEEMHPITRZSeaiaRti-dydisiondayesifelored ygn magnetig gecordipgilayers ~ vpa

for 20 to 30 mnutes. Then, it was cut out to a card to produce a nagnetic
card showand heat-gingitige adhesive layer, respectively. The pattern-forming agent anti-diffusion

10 layer had a dry thickness of 1 um; the colored layer, 4 pm; the magnetic recording layer, 9
pum; and the heat-sensitive adhesive layer, 1.5 pm.

A pattern was printed on the heat-sensitive adhesive layer of the transferable material
prepared above by way of the gravure printing using the pattern-forming ink [A] as shown in
Fig.6, such that the portion of the printed pattern had a thickness of 1 um. It was then

15  allowed to stand in a constant temperature room at 60 °C for 24 hours to diffuse the coloring
agent in the pattern through the heat-sensitive adhesive layer, magnetic recording layer, and
colored layer toward the temporal carrier base of the transferable laminate.

After the magnetic stripe-forming transferable laminate prepared above was cut to
obtain the transferable material of a specific width, the transferable material was transferred

20  to a polyvinyl chloride card base overlay sheet (produced by Taihei Chemical Limited.)
using a heat seal tester (produced by Tester Sangyo). Then, the temporal carrier base was
removed. The overlay sheet was heat-pressed together with the card base center core and

another overlay sheet on the opposite side using a platen pressing machine (a laboratory



(Exanmple 2) 5 A magnetic card was produced in the same manner as Exanple 1
except that the pattern-formng ink in the pattern printing of Exanple 1
was replaced with the pattern-formng ink [B]. (Exanple 3) A magnetic card
was produced in the sane manner as Exanple 1 except that the 10 standi ng of
the magnetic stripe-formng transferable am nate in a constant tenperature
room at 60 C for 24 hours after the pattern-printing in Exanple 1 was
elimnated. (Exanple 4) A magnetic card was produced in the sane manner as
Exanpl e 2 except that the standing of 4he magnetic stripe-formng
transferable I gm nate in a constant fepperature. room 15 at 60 C for 24
hours. af ; BHCHTENBRITSRRIBATIAE (RRIICF B AP S8 SrseReiorAb) ST B s 5) A
magnetic stripe-formng transferable material was prepared in the same
manner as MRafoEdGitepd leminutesnd Thene itpeastcer out s cqud itmpreducsa magnetie eand sliowthe
overlay sheet (i.e. an area of the card base where the magnetic stripe was
to be transkFigi8t ed) by way of the gravure printing 20 using the
pattern-formng ink [A] as shown in Fig.7. Then, a nagnetic card was
produced (fniphe2)sane manner as the magnetic card production process of
Example 1. (Exanple 6) A magnetic card was produced in the sane manner as

CXerbl§ 2 onceRanbdthctie i praELEp PRl el BRERCAL 111 19
Exanpl e 1})attem-forming ink in the pattern printing of Example 1 was replaced with the

pattern-forming ink [B].

(Example 3)

A magnetic card was produced in the same manner as Example 1 except that the
10 standing of the magnetic stripe-forming transferable laminate in a constant temperature room

at 60 °C for 24 hours after the pattern-printing in Example 1 was eliminated.

(Example 4)

A magnetic card was produced in the same manner as Example 2 except that the
standing of the magnetic stripe-forming transferable laminate in a constant temperature room

1S at 60 °C for 24 hours after the pattern-printing in Example 2 was eliminated.
(Example 5)

A magnetic stripe-forming transferable material was prepared in the same manner as
in Example 1, and the pattern was printed on the area of the overlay sheet (i.e. an area of the
card base where the magnetic stripe was to be transferred) by way of the gravure printing

20  using the pattern-forming ink [A] as shown in Fig.7. Then, a magnetic card was produced
in the same manner as the magnetic card production process of Example 1.
(Example 6)

A magnetic card was produced in the same manner as Example 5 except that the



A pol yet hyl ene terephthal ate filmhaving a thickness of 24 gm was used as
the 5 tenporal carrier base film The above described paint for the
pattern-form ng agent anti-diffusion |ayer (protective |layer) was applied
on one surface of the filmusing a reverse coater to a dry thickness of 1
gm Then, a pattern was forned by way of the gravure printing using the
pattern-formng ink [C] to a dry thickness of 1 gm Subsequently, the paint
for non-patterned area filler was 10 applied to the area where the pattern
was not formed by the pattern-fornming itk [C] using a gravure cylinder that
has the negative pattern of the above pattern_to a dry.thickness 1 gm

Then, t he PRAGTRHRMIAR 1 8ﬂ&‘“o‘?a(‘itF'é’CP’}an}%P?Efﬂ’éplﬁadﬁéf?ﬂa‘%ég%*‘ﬁ%g | ayer, and
the heat-sensitive adhesive |ayer were applied and dried in this order
using a r ®éersdommRE K B form a colored | ayer, magnetic recording |ayer,
and heat-sensitive adhesive |layer, 15 respectively. The colored | ayer had a
dry t hi ckif€emparhtive rampléié) magnetic recording layer, 9 gm and the

heat - sensiti ve adhesive layer, 1.5 gm After the magnetic stripe-form ng

transferabl e | apdpiRylRheRRPRAaBRAIM NRmg@Uhickfesd of SPR@IVIdsGsdd ditthe t he
transferable material was transferred to a polyvinyl chloride card base

over! 2y heglRERMBE fh T2 STk phbTIt S0pelish iR ggiy seal test er

(produced angyo) . enporal ‘carrier was renoved.
The overl ay.. et s heat-pressed together with.the.car.d base center core
and anot hattdyios Rl PRV RIS st ST SE olik Miekhgr 62 bim ASRE sFERLE,

machi ne (a | aboratory vul cani zi ng pressing machine (produced by Toyo Sei ki
Sei saku- sl§eatentp@ dry ttaeknessofd Rd 1.3 MPa for 20 to 30 ninutes. 45 Then, it

was cut out to a card to produce a nagnetic card. (Conparative Exanple 2) A
magneti c card vihsn,prmtiemedas formddeyswareofithn gravure pri@omgasing the atfexadfigrinengl

ink [C] to a dry thickness of 1 um. Subsequently, the paint for non-patterned area filler was
10 applied to the area where the pattern was not formed by the pattern-forming ink [C] using a
gravure cylinder that has the negative pattern of the above pattern to a dry thickness 1 pm.

Then, the paints for the colored layer, the magnetic recording layer, and the
heat-sensitive adhesive layer were applied and dried in this order using a reverse coater to
form a colored layer, magnetic recording layer, and heat-sensitive adhesive layer,

15  respectively. The colored layer had a dry thickness of 4 um; the magnetic recording layer,
9 um; and the heat-sensitive adhesive layer, 1.5 pm,

After the magnetic stripe-forming transferable laminate prepared above was cutto a
specific width, the transferable material was transferred to a polyvinyl chloride card base
overlay sheet (produced by Taihei Chemical Limited) using a heat seal tester (produced by

20  Tester Sangyo). Then, the temporal carrier base was removed. The overlay sheet was
heat-pressed together with the card base center core and another overlay sheet on the
opposite side using a platen pressing machine (a laboratory vulcanizing pressing machine

(produced by Toyo Seiki Seisaku-sho, Ltd.)) at 140 °C and 1.3 MPa for 20 to 30 minutes.



except that the pattern-formng ink in Conparative Exanple 1 was repl aced
with the 5 pattern-formng ink [D]. (Conparative Exanple 3) A nagnetic card
was produced in the sane manner as Conparative Exanple 1 except that the
filling of the non-patterned area with the paint for non-patterned area
filler Conparative Exanple 1 was elimnated. 10 The magnetic cards of
Exanpl es 1 through 6 and Conparative Exanples 1 through 3 were evaluated as
follows. (Pattern stability) After stored in a constant tenperature room at
60 C for 1000 hours, changes in the cofdr and contour of the patterns on

t he magnetd ¢ car ds b g r on the 15 magnetic cards
pr oduced ﬁﬁﬁgwg‘ﬁ%l %l\évsﬁtetto%r%ﬁdg’;%% O%‘gggr'{%g}é‘lﬁ’gﬁg‘?s and nmai ntained the initial
col or and contour. (Desi property) The magnetic stripe parts of the
magnet i c ESPTRRATGRY 3VW§H%£]y evaluated. o ... good contrast and color; 20 A
... blurred contrast or dull color; or x ...blurred contrast and dull color
(Qutput fl uct udtmagnstiprandiaspagsiveed i thasams) manser lgempareievedixample 1
| evel -di fference or roughness of a nagnetic card as a | am nate was 46
eval uat ed ekgephhatthe patterndamiing) inklin fomphtative Badmpad vwineeptlaced mathshe f ace
roughness of a nagnetic card. The recordingireadi ng properties of the
obt ai ned pagiefonitginkdDjer e neasur ed
(Comparative Example 3)
A magnetic card was produced in the same manner as Comparative Example |
except that the filling of the non-patterned area with the paint for non-patterned area filler
Comparative Example 1 was eliminated.
10 The magnetic cards of Examples 1 through 6 and Comparative Examples 1 through 3
were evaluated as follows.
(Pattern stability)
After stored in a constant temperature room at 60 °C for 1000 hours, changes in the
color and contour of the patterns on the magnetic cards were observed. The patterns on the
15  magnetic cards produced in Examples 1 through 6 had no changes and maintained the initial
color and contour.
(Design property)
The magnetic stripe parts of the magnetic cards were visually evaluated.
o ... good contrast and color;
20 A ... blurred contrast or dull color; or
% ...blurred contrast and dull color

(Output fluctuations of the magnetic cards)

The magnitude of level-difference or roughness of a magnetic card as a laminate was



usi ng "MAGTESTER 2000" produced by Barnes International Ltd. based on
ISOICE 5 7811-6 and the output fluctuations were obtained using the
equation below. As for the nagnetic stripe on the magnetic cards used for
produci ng the sanple magnetic cards, the thickness of the magnetic
recording |layer was adjusted according to their spacing so that the average
output is equal to the standard card output. Qutput fluctuation (% _

((maxi mum out put val ue - m ni num out put ,val ue) / average 10 output value) X

100 o...less than 5% A ... not less th& 5 %and less than 10 % or x ...
notlesstnlo/gpg%irpi_ thernel i Red and
easi ness teggl%tﬁt?ﬂ//?ng pl)“a g\égarqg/ngfﬁ&pfﬁglu%%@rﬁg??DsttngB@fétc?) r@%ﬁ%g%sg}togga card was
used (see Faiggs. 9,,10, and 11). o ... the nunber of steps fromthe
pattern-fdt ei® -0 t he conpletion of a card is as small as 4 or | ower and

qui ck response to card delivery and pattern-nodifications is available; x
t he nunber The resording/raading prapepics vE M- obtained tmaghetcrardevers FSRBIGDON of a
card is 7 or 20 higher and quick response to card delivery and
pat t er n- noding Yt GERSTER 2000 modiickd by Barnas Internateonalintidebased ost¥YECE r om t he
pattern-formation to the conpletion of a card is 5 to 6. The results are
gi ven Bn T8bl-6 aid thé butgut dbtteationd herawbviiasd wiing e gguatiChibglotv. She s the om t he
Easi ness of response property fluctuations pattern-fornmation to delivery
and magnetic stripe on the magnetic cards used for producing the sample magnetic cards, the
thickness of the magnetic recording layer was adjusted according to their spacing so that the
average output is equal to the standard card output.
Output fluctuation (%) = ((maximum output value -- minimum output value) / average
10 output value) x 100
o ... less than 5 %;
A ... not less than 5 % and less than 10 %; or
X ... not less than 10 %.
(Delivery period after a pattern is determined and easiness to modify a pattern)
15 The number of steps to complete a card was used (see Figs. 9, 10, and 11).
o ... the number of steps from the pattern-formation to the completion of a card is as
small as 4 or lower and quick response to card delivery and pattern-modifications is
available;
x ... the number of steps from the pattern-formation to the completion of a card is 7 or
20  higher and quick response to card delivery and pattern-modifications is not available;

A ...the number of steps from the pattern-formation to the completion of a card is 5 to 6.

The results are given in Table 1.



to the conpletion pattern-nodifications of a card Exanple 1 0 0 4 0
Exanple 2 0 0 4 o Exanple 3 00 3 0 Exanple 4 0 o 3 0 Exanple 50040
Exanple 6 0 0 3 0 Conparative 0 4 7 X Exanple | Conparative 0 7 X Exanple
2 Conparative X 6 4 Exanple 3 As apparent fromthe results in Table 1,
Exanples 1 through 6 ensured the sane design property as the prior art
patterned nmagnetic card. Also, the dye used for printing the 5 pattern was
diffused in voids in the nagnetic recorg*' ng |l ayer and colored | ayer so as to
color them Accordingly, the distance between the magnetic stripe surface
and the rragn%ﬂlgf; recordi ng | ayer was substantially equal in the patterned
area and non-patterned area, whereby no output fluctuations due to the

patt er n occurred—Morepvrer—a—shatHer—nyber—o sfieps fromthe
pattern-detdrmnation {o the cbnpl eti on|ofcE P, contgréii;.but e.to a
significantlly 10 short |dpkigigry towpuand stegs fremythe pon Easipgps of response
pattern-nodi|fications. | Thepdpty DRudbitionst pateraflomnation nde fslyerady f f erence in
spaci ng betveen the magnetic . stripe surfate camgletipe @ﬁ@?@ﬂ@lfﬁ%@iﬁdl ng
| ayer by prilnting ink having tphe same_huefasandhe

Example 1 o o 4 o

Example 2 o o 4 0

Example 3 o 0 3 @

Example 4 ) 0 3 0

Example 5 o ) 4 e

Example 6 o 0 3 o

Comparative

Example | © A 7 i

Comparative

Example 2 © A 7 )

Comparative

Exanl‘ljple 3 ° * 6 A

As apparent from the resuits in Table 1, Examples | through 6 ensured the same

design property as the prior art patterned magnetic card.  Also, the dye used for printing the
5  pattern was diffused in voids in the magnetic recording layer and colored layer so as to color
them. Accordingly, the distance between the magnetic stripe surface and the magnetic
recording layer was substantially equal in the patterned area and non-patterned area,
whereby no output fluctuations due to the pattern occurred. Moreover, a smaller number of
steps from the pattern-determination to the completion of a card contribute to a significantly
10 short delivery time and quick response to pattern-modifications.

The prior art method of eliminating the difference in spacing between the magnetic
stripe surface and the magnetic recording layer by printing ink having the same hue as the
colored layer (concealing layer) in the non-patterned area with the negative pattern of the

patterned area logically aligns the positions and levels of the print in the patterned area and



colored | ayer (concealing layer) in the non-patterned area with the negative
pattern of the patterned area logically aligns the positions and | evels of
the print in the patterned area and 48 the filler print in the

non- patterned area. However, in practice, as being influenced by the
extension of the tenporal carrier base used or the like, the alignnment of
prints is inevitably disturbed in the |ongitudinal and transverse
directions of the printing. Therefore, it is inpossible to elimnate output
fluctuations. Furthernore, in this neth88, a step of formng 5 a negative
pattern i I r re.requyl

pat t or n- f PERIGRAFD fe bBLBRTEL ForthEPh Aidtck B el Eintlealid Ane
delivery tine and,. pattern-nodificatipns is not gvail able.. Exanpl es, using

£ 1 uor esberfied5ias o5 e temposah s Phes ey the ke o ISHmER ol FEBSHE MEXFARLY
(Exampl e 7) 10 A polyethylene terephthalate fil mhaving a thickness of 24 m
was used dahstyrhed inth pdipgland gangygese dirqaiiong pbihe pHakRg: | Jagrefaedts for a
fluorescent agent anti-diffusion |I|ayer, colored |ayer, nagnetic recording

| ayer, andmpessibletradintingte ongpntBucneationy e rFuyibermangph thesimethnd, ahtéped formioge
surface of the filmin this order using a reverse coater to forma

f | uor escentnegappejattamtis addelifang a Girgdrayiiber efkaps ack requisd, fromagheet i ¢ recor di ng

| ayer, and heat-sensitive 15 adhesive |ayer, respectively. The fluorescent

agent ant ipaflirhifdahfbnlte YIRS cofbtdn @F ¥ cArdl KO85 REk fespbnsd RRIeHP AR andayer, 4
m the magnetic recording layer, 9 m and heat-sensitive adhesive |ayer, 1.5

m Aflu aﬁéﬁgﬂ&ﬁﬁ&hﬁﬁgﬁrﬂﬁﬁwﬂﬁilted on the heat-sensitive adhesive |ayer

of the abdve prepared transferable material by way of the gravure printing

shown i n i g. 6.0 praaS el RSP ARE TR nolS b afert e BTR Pt o
60 C for %ﬁxggbg§) At this point, the tenporal carrier
10 A polyethylene terephthalate film having a thickness of 24 um was used as the
temporal carrier base. The above described paints for a fluorescent agent anti-diffusion
layer, colored layer, magnetic recording layer, and heat-sensitive adhesive layer were applied
and dried on one surface of the film in this order using a reverse coater to form a fluorescent
agent anti-diffusion layer, colored layer, magnetic recording layer, and heat-sensitive
15  adhesive layer, respectively.
The fluorescent agent anti-diffusion layer had a dry thickness of 1 pm; the colored
layer, 4 pm; the magnetic recording layer, 9 pm; and heat-sensitive adhesive layer, 1.5 pm.
A fluorescent pattern was printed on the heat-sensitive adhesive layer of the above
prepared transferable material by way of the gravure printing using the fluorescent
20 pattern-forming ink [A] to a thickness of 1 um as shown in Fig.6. It was allowed to stand
in a constant temperature room at 60 °C for 24 hours. At this point, the temporal carrier

base was released. The transferable material was irradiated with ultraviolet light using an

ultraviolet irradiator from the fluorescent agent anti-diffusion layer surface side and the



base was rel eased. The transferable material was irradiated with ultraviol et
- light using an wultraviolet irradiator fromthe fluorescent agent
anti-diffusion layer surface side and the 49 fluorescent pattern was
recogni zed. It was confirned that the fluorescent agent was sufficiently

di ffused toward the transfer base side in the above aging step. After the
magnetic stripe-formng transferable |am nate prepared above was cut to a
specific width, the transferable materi was transferred to a pol yvinyl
chloride card base 5 overlay sheet (produced by Tai hei Chem cal Limted)

using a h%&re?t%?ﬂ#&t&ﬁ{ Wwhs l(eg(é%%EdltWas cpifRinfl tiﬁ?’ﬂt?e\’mgl}sor%%gkﬁ@se& Qs t empor al

carrier base was renov he overlay she ressed toget her

with the card. base..cenfer core an not her. qver.,l ay sheet on the opposite
ol do us: ng Ry SRt EbaRER AR R EnORStsPY BB SIRI 21 ng  pr enei ng
machi ne (produced by Toyo Sei ki, Sei saku-sho, Ltd) at a tenperature of 130
to 140 C and aAfteetheunagneic gripofrrpggtmnsfsblolgmingtesprepred abaye wapgw toar was
cut out to a card to produce a magnetic card shown in Fig.8. (Exanple 8) A
magnet i ¢ @pacifiowiiittp thectvans ferdble mhlgrigiavas transfamed tosa polgvinylehlpridg cogbasehat t he
fluorescent pattern-formng ink [A]l in the fluorescent pattern printing of
Exanpl & 7 owatay shéet (ppHacddyviathei ChemithlUdmésd)asingpdichesenl eaemipruglucaddy B] .
(Exanmpl e 9) A magnetic card was produced in the sanme nanner as Exanple 7

except thgkstédBangsd)anthery 1o teinperalBgiiettase filni WRSrehftvel.NOTHS PRALEERE ©
|l am nate in a constant tenperature room at 60 C for 24 hours after the

f1 uor esceny,s Radt! és@érpt'b-g&mrrkgitﬂ the BXQAMRLEcehteVBSre Ghé Hﬁ&ﬁérﬁ;@erl%oshé@bﬁm e 10) A

magneti c card s produced in the same nanner as Exanple 8 “except that the

opposite side using a platen pressing machine (a laboratory vulcanizing pressing machine

(produced by Toyo Seiki Seisaku-sho, Ltd) at a temperature of 130 to 140 °C and a pressure
10 of 20 kg/cm® for 20 to 30 minutes. Then, it was cut out to a card to produce a magnetic

card shown in Fig.8.

(Example 8)

A magnetic card was produced in the same manner as Example 7 except that the
fluorescent pattern-forming ink [A] in the fluorescent pattern printing of Example 7 was

15 replaced with the fluorescent pattern-forming ink {B].
(Example 9)

A magnetic card was produced in the same manner as Example 7 except that the
standing of the magnetic stripe forming transferable laminate in a constant temperature room
at 60 °C for 24 hours after the fluorescent pattern-printing in Example 7 was eliminated.

20  (Example 10)

A magnetic card was produced in the same manner as Example 8 except that the

standing of the magnetic stripe forming transferable laminate in a constant temperature room

at 60 °C for 24 hours after the fluorescent pattern-printing in Example 8 was eliminated.



standi ng of the magnetic stripe formng transferable Iamnate in a constant
tenperature room at 60 C for 24 hours after the fluorescent
pattern-printing in Exanple 8 was elimnated. 50 (Exanple 11) A magnetic
stripe-form ng transferable | am nate was prepared in the same manner as
Exanple 7 and the fluorescent pattern was printed on the area of the card
base overlay sheet (i.e. an area where the magnetic stripe was to be
transferred) by way of the gravure printing 5 using the fluorescent
pattern-formng ink [A] as shown in Fig®%. Then, a magnetic card was

pr oduced kﬁ&%@ﬁe% me manner as the magnetic card production process of
Exanple 7. an@le 12) A magnetic card was produced in the sane nanner as

Exanpl e 11 except that the  fluoresce attern-formng. ink [Al in the

Dt Lot - pr i nt | AN SHBF oG e e Bt A STEBRTRM B SRkt o
pattern-fornin% i nk %Bé. (Conparative Exanple 4) A transparent overlay sheet
on whi ch Expmplctand theBugrascag petigrawar@sinisd opithsares of the eard fasepveda ®ectcore, a
transparent overlay sheet, and a magnetic tape were lamnated in this order
and heat - $igahedrebwherahe npgueicetripe Wastorbatranstertedirbn aap df haigthvbegeintiad A

pol yet hyl ene terephthalate filmhaving a thickness of 188 mwas used as the
tenpor Al  wkiap sHeeluosespn phttdrh ifobmidpdkaAPueshdesdn IFReTl  PHien] $mb@ietia chdduor escent
agent anti-diffusion |layer colored |ayer, and heat-sensitive adhesive |ayer
vere appl kg pRiatcdlf ih ek saf PiRePatthemBglic th drodudtibplobéss oPELSHpIHSI N &
reverse coater to forma fluorescent agent anti-diffusion |ayer, colored

| ayer, an £q ;-g@)nsi tive adhesive | ayer, respectively. The 20 fl uorescent

agent anti S fl:,ISI on |ayer had a dry thickness of 1 m the colored | ayer, 4

m and the hegl-senci Live, Sonel ve. | B Sk difoPls ST clbltia ee

-y

fluorescent pattern-forming ink [A] in the pattern-printing of Example 11 was replaced with
10 the fluorescent pattern-forming ink [B].
{Comparative Example 4)

A transparent overlay sheet on which a magnetic recording layer was previously
formed, a center core, a transparent overlay sheet, and a magnetic tape were laminated in this
order and heat-sealed by heating once to form a pre-laminated card base.

15 A polyethylene terephthalate film having a thickness of 188 pm was used as the
temporal transfer support film. The above described paints for a fluorescent agent
anti-diffusion layer ,colored layer, and heat-sensitive adhesive layer were applied and dried
on one surface of the film in this order using a reverse coater to form a fluorescent agent
anti-diffusion layer, colored layer, and heat-sensitive adhesive layer, respectively. The

20  fluorescent agent anti-diffusion layer had a dry thickness of | pum; the colored layer, 4 um;
and the heat-sensitive adhesive layer, 1 um or smaller. After the heat-sensitive adhesive
layer was formed, a fluorescent pattern was formed by the gravure printing using the

fluorescent pattern-forming ink [A] to a dry thickness of 1 um or smaller. In this way, a



| ayer was fornmed, a fluorescent pattern was fornmed by the gravure printing
using the fluorescent pattern-formng ink (A] to a dry thickness of | Itm
or smaller. In this way, a 51 fluorescent patterned concealing |ayer
transferabl e sheet was forned. The fluorescent patterned concealing |ayer
transferabl e sheet was placed on the magnet recording |ayer-containing card
base with the fluorescent pattern side facing it and heat-pressed at a
tenperature of 120 to 130 C and a pressgre of 16 to 18 kg/cn2 for 15 to 25 5
m nutes using a platen pressing machi ne’{a | aboratory vul cani zi ng pressing

ayer 1 afupErasy e ek bk loy AR egt IR, Ror 0 TOneo | S

| ayer trans magneti c

stri pe-contai ni card base, Then, the PET fil he transfer _sheet was
rel eased to forfr%géluf’r%%‘?f’%ﬁe d’.‘)“?eég% %{ttfa\%t[‘l‘]&!;f‘r%‘feg“ﬁ@%eioﬂmjneti c card
was produced in the sane manner as Conparative Exanple 4 except that the

f 1 uor escemagpelirecrding daver-gentainingcapd hase wiheriioreseent patiasn sidg fagne it &l aced
with the fluorescent pattern-formng ink [B]. (Conparative Exanple 6) A

magnet i ¢ haateprosasd gractempenitiraof 1O te A3@ ° Gramhe pressircoftfetodBikgentanifite 24 15
except that the colored |layer had a thickness of 7 m The nagnetic cards

havi ng 5t henihhteOHHHE L PlatcMPrésSing nadBME (£MBbHRIEGuladhiifg pR¥ing mbdiddd ern
stability) After stored in a constant tenperature roomat 60 C for 1000

hour s, Ch%&%ggcgp@gg'.%?o SERI 8LisANhE ANk ;attQéZhO&E‘%o&%Eﬁn? 19%3@11&@%%1@% gtic

cards were o The patterns on magneti ¢ car produced in

Exanpl es 71'011 ahéo%légarfedl czar&] ﬂ)dthg (r)na(érrlle ﬂ:%?rlspegc:%g}taﬁlilgnéa% ge?s%. t li‘ﬁen(f ﬂ’lequT ﬁlrr]rgofc ROt our.
transfer sheet was released to form a magnetic card.
(Comparative Example 5)
10 A magnetic card was produced in the same manner as Comparative Example 4
except that the fluorescent pattern-forming ink [A] in Comparative Example 4 was replaced
with the fluorescent pattern-forming ink [B].
(Comparative Example 6)
A magnetic card was produced in the same manner as Comparative Example 4
15  except that the colored layer had a thickness of 7 um.
The magnetic cards having the fluorescent patterns were evaluated as follows.
(Pattern stability)
After stored in a constant temperature room at 60 °C for 1000 hours, changes in the
color and contour of the patterns on the magnetic cards were observed. The patterns on the
20  magnetic cards produced in Examples 7 through 12 had no changes and maintained the color
and contour.
(Concealability of the fluorescent patterns I)

Fluorescence emission of the fluorescent patterns was visually evaluated in the



(Conceal ability of the fluorescent patterns |) Fluorescence em ssion of the
fluorescent patterns was visually evaluated in the 52 sunlight or under the
roomlight. o ... no visible fluorescence em ssion; A ... sone visible
fluorescence em ssion, but the pattern is unrecognizable; or x ... visible
fluorescence em ssion and the pattern is recogni zable. 5 (Conceal ability of
the fluorescent patterns I1) Wether the contour of the fluorescent pattern
prints was visible by using reflected |ight fromthe magnetic stripe was
visually determned in the sunlight or éhder the room light. o ... no

vi si bl e fluor t tour; 10 A ... sone visible fluorescent
pattern cosﬂﬁ%@ﬁ??%q&%eﬁéﬂt@g?n i's unrecogni zable; x ... visible
fluorescent patter.n, contour. (Fluorescence em ssion under ultraviolet |ight)
The intensit '“ﬂOY‘F‘B%rﬁe]‘é"é%sﬁﬁ'@ EM'S1%d from the fluorescent patterns under

ultraviolet light was visually evaluated. 15 o ... sufficient fluorescence
eni ssi on; AA ... sqmsyisiblecilunsescericg sméssivan thenpattsinon uaiegognivablel dor escent
pattern is difficult to be recognized; or x ... very |low fluorescence

em ssi on and t hdsipktfludrescérse emlissioaaad tiezademds resogmzabld, Cut put fl uct uati on)
20 The recordi ng/reading properties of the obtained magnetic cards were

nmeasur gdcé@hagla‘bmeﬂﬁﬁzﬁao?e@&gf patfefduped by Barnes International Ltd based
on 1SQO I
Whether the contour of the fluorescent pattern prints was visible by using reflected
light from the magnetic stripe was visually determined in the sunlight or under the room
light.
o ... no visible fluorescent pattern contour;
10 A ... some visible fluorescent pattern contour, but the pattern is unrecognizable;
x ... visible fluorescent pattern contour.
(Fluorescence emission under ultraviolet light)
The intensity of fluorescence emitted from the fluorescent patterns under ultraviolet
light was visually evaluated.
15 o ... sufficient fluorescence emission;
A ... insufficient fluorescence emission and the fluorescent pattern is difficult to be
recognized; or
x ... very low fluorescence emission and the pattern is not recognized for sure.
(Output fluctuation)
20 The recording/reading properties of the obtained magnetic cards were measured
using “MAGTESTER 2000 produced by Barnes International Ltd based on ISO/ICE

7811-6 and the output fluctuations were obtained using the equation below. As for the

magnetic stripe on the magnetic cards used for producing the sample magnetic cards, the



7811-6 and the output fluctuations were obtained using the equation bel ow.
As for the magnetic stripe on the nagnetic cards used for producing the
sanpl e magnetic cards, the 53 thickness of the magnetic recording | ayers
was adjusted according to their spacing so that the average output is equal
to the standard card output. Qutput fluctuation ((maxi num output val ue-

m ni mum out put value) / average output value) x 100 5 0 ... less than 5 %
A ... not less than 5 % and less than 10 % x ... not less than 10 % Table
2 Conceal ability Conceal ability Intensi?y of of fluorescent of fluorescent

l uor lﬁiﬁgﬁlg‘ﬁ“%{ Bthe E‘)%g@rgﬁ}%g&?'@ngﬁ%g,grw 'a%ﬁ%nﬁégﬁ%ééi@g@‘B&*"ﬁ‘i&gﬁ%:sg“%‘ B 0 o
EXx 10 0 .Ex 11 0O 0 EX 12 0000 Co [
Exggglg 4aﬂgﬁgﬁgﬁmeﬁﬂggF§ﬁp9gmé?ghﬁ?gngﬂﬁgpoeA Conpar ati ve gpirﬁglxe

Output fluctuation (%) = ((maximum output value— minimum output value) / average

output value) x 100

5 o ... less than 5 %; A ... not less than 5 % and less than 10 %, x ... not less than 10 %.
Table 2
Concealability | Concealability Intensity of
fluorescence Output
of fluorescent | of fluorescent emitted from fluctuations
pattern I1 pattern 1 fluorescent pattern
Example 7 o 0 o o
Example 8 o o G o
Example 9 0 o o) o
Example 10 ) 0 o o
Example 11 o) o o o)
Example 12 o S o o
Comparative
Example 4 A * ° A
Comparative
Example 5 A ) ° A
Comparative
Example 6 C Ato x A otoA

As apparent from the results in Table 2, Examples 7 through 12 ensured the same
10  intensity of fluorescence emitted from the patterns as in Comparative Examples 4 and 5 that
were the prior art fluorescent patterned magnetic cards. Furthermore, the fluorescent
patterns were not recognized by fluorescence emission under ultraviolet light in the sunlight
or room light. In Examples 7 through 12, the fluorescent agent used in the fluorescent
pattern print was diffused through the magnetic recording layer and colored layer.

15  Therefore, the fluorescent pattern print did not cause any deformation in the colored layer



Exanple 6 Ao to A As apparent fromthe results in Table 2, Exanples 7
through 12 ensured the sane 10 intensity of fluorescence emtted fromthe
patterns as in Conparative Exanples 4 and 5 that were the prior art
fluorescent patterned magnetic cards. Furthernore, the fluorescent patterns
were not recogni zed by fluorescence em ssion under ultraviolet light in the
sunlight or roomlight. In Exanples 7 through 12, the fluorescent agent
used in the fluorescent pattern print was diffused through the nagnetic
recording layer and colored layer. 15 THerefore, the fluorescent pattern

print did_not cause.an efo ion in the colored |ayer t hat y make
Phecont oAy HES pEFspielt BHTE BhPuse natErtst it resfibianhech ot R o o
the reflection of .visible light in the sunlig r room light. The distance
bet ween t eﬁé@»&%l%bleé&glﬂﬁ ipdhesyumtight @ spmn i ngéﬁ@'ﬁaecer@&%?eai%mﬁggﬁep was
substantially the same in the fluorescent patterned area and in the

non- f | uor &sipe prfase andtheanaeaeiearecordingdaner wes subsisotiallyl the sayag indhesflgyrescentt o t he
presence of a fluorescent pattern occurred. Hence, no output fluctuations
can be a pateredrarcantdon Wernohyfluohscant piteentddciréay wherehy capdtphofluctmtions didel abl e

anti-counterfeit nmeasure. On the other hand, in Conparative Exanples 4 and

S5, thes colghegreséicevf pirRviet@dt paeti docaired)t Henod@@autptg fiaditatidae cér bt escence
emtted fromthe pattern under ultraviolet light in the sunlight or room

l'i ght was cMikfbield derifP HRANINERELityAra Rard BPmbRVElatlk idtREfRfereRimdfige PR Er N 10
was recogni zabl e because of thé reflection of visible I'ight, and therefore,

the pr esefh%%ﬂ%% hénd, fr é%ﬁ&rﬁﬁ%&%ﬂ#‘l%ﬂ‘aﬁ%’]ﬂ}%tcopo?e e bRk ipUARciL: the

colored | ayer has an rncrease I Ckness, tThe con ifon' I's not 1 nproved as

I

pattern-det?rgination_to the 15 conpletjon of a card . contrihute to quick
response SWIIgRY onreeR lightykasyisHady IeceEmizerh di/Flpe dhs lgydd-difference of the pattern

10 was recognizable because of the reflection of visible light, and therefore, the presence of a
fluorescent pattern cannot be concealed. Even if the colored layer has an increased
thickness, the condition is not improved as shown in Comparative Example 6, and instead,
the intensity of fluorescence emitted was reduced.

Here again, a smaller number of steps from the pattern-determination to the
15  completion of a card contribute to quick response to delivery time and pattern-modifications

as in Examples 1 through 6 in which the patterns were formed using a coloring agent.
INDUSTRIAL APPLICABILITY

20 The present invention provides a magnetic recording medium having on the magnetic
stripe part a pattern recognizable on the magnetic recording-reading side, a method of
producing the magnetic recording medium, and a transferable laminate used in the method of

producing the magnetic recording medium and is useful in card-type magnetic recording



as in Exanples 1 through 6 in which the patterns were forned using a
coloring agent. | NDUSTRI AL APPLI CABILITY 20 The present invention provides
a magnetic recordi ng nedium having on the magnetic stripe part a pattern
recogni zabl e on the nmagnetic recordi ng-reading side, a nmethod of producing
the magnetic recording nmedium and a transferable |am nate used in the

nmet hod of producing the magnetic recording nmediumand is useful in
card-type nmagnetic recording 55 nedia ppde of a lam nate including a
magneti c recording |layer on a card base terial such as credit cards and
bank card NG [ 2 ' ' i t

for med usﬁ%ﬁagmf)%ﬁer n- 3’1 g}ﬁnﬁ%@%éﬁagﬁ?ﬁ@%%@%g%ﬁﬁ?Q%Lﬂlb{&?ep %tgﬁéalfgzrsrg
including a b@ge gat%I%aI aqp a magnetic recoding |ayer, 5 wherein the
pattern i & FECHGATS HHESsir face of the |ami nate opposite to the base
material, and the pattern-formng agent is distributed through the

t hi ckness of the |am nate, wherein a region between the center of the
magneti c recording |layer and a magnetic 10 recording-readi ng side of the

| am nate has an area having a density gradient of the pattern-form ng agent
whi ch gradually declines in the direction fromthe center of the nagnetic
recording |layer to the magnetic recording-reading side. 2. The nmagnetic
recordi ng medi um according to claim1l1l, wherein the pattern-form ng 15 agent
contains a coloring agent. 3. The nagnetic recordi ng medi umaccording to
claim1l, wherein the pattern-formng



agent contains a fluorescent agent. 20 4. The magnetic recordi ng nmedi um
according to claim1l, wherein the density gradient of the pattern-formng
agent gradual ly declines fromthe boundary of the magnetic recording |ayer
closer to the base material to the magnetic recordi ng-reading side. 57 5.
The magnetic recordi ng medi umaccording to claim1, having a colored | ayer
on the nmagnetic recording-reading side of the nmagnetic recording |ayer. 6.
The magnetic recordi ng nedi um accor di ng %o claim1, having a pattern-formng
5 agent anti-diffusion |ayer as the top5 ayer on the nmagnetic

recordi ng-readi ng side of the nagnettﬁAhﬁgording | ayer. 7. A nethod of
produci ng a magnetic recordi ng nedi um having a pattern forned using a
pattern-formng agent in a lamnate of nmultiple layers including a base
material and a 10 magnetic recoding |ayer, wherein the pattern is recognized
on the surface of the |lamnate opposite to the base material, and the

pat t er n- f dr mi nd BgEticirecosding megivmelpvingaRAliA™ ioemed ysingaratisoforning ageii nat e,
wherein a region between the center of the magnetic recording |ayer and a
magnet i c rl@a?ﬁmmtgof m&ﬁpiglaserdéncdjfdingmbasamamtabammagneapeeasogiagilaygr,a density
gradient of the pattern-form ng agent which gradually declines in the

di rect Son Wheesint he 15 center of the magnetic recording |ayer to the nmagnetic
recordi ng-readi ng side, the nmethod conprising: formng on a tenporal

carrier base a tHegaat@risbdcBgdiBddedt @t sitdact BOthRtlarhRaktoppbsite tiBEHREd MateASIOr di Ng
| ayer and a pattern fornmed on a surface of the magnetic recording | ayer
opposite tgqthe surface of the magnetic recording |ayer in contact with the
tenporal carrier 20 base using the pattern-form ng agent; subsequently

transferring the, .t s 0% GhAREGedR iLdikBbutd b AGhe IRAER of AR hinfiateP2SE 1O
wherein a region between the center of the magnetic recording layer and a magnetic
10  recording-reading side of the laminate has an area having a density gradient of the
pattern-forming agent which gradually declines in the direction from the center of the

magnetic recording layer to the magnetic recording-reading side.

2. The magnetic recording medium according to claim 1, wherein the pattern-forming

15  agent contains a coloring agent.

3. The magnetic recording medium according to claim 1, wherein the pattern-forming

agent contains a fluorescent agent.

20 4. The magnetic recording medium according to claim 1, wherein the density gradient
of the pattern-forming agent gradually declines from the boundary of the magnetic recording

layer closer to the base material to the magnetic recording-reading side.



the base material to formthe | am nate; and subsequently diffusing the
pattern-form ng agent such that the regi on between the 58 center of the
magneti c recording | ayer and a nagnetic recording-readi ng side of the

| am nate has an area having a density gradient of the pattern-form ng agent
whi ch gradually declines in the direction fromthe center of the nagnetic
recording |layer to the magnetic recording-reading side. 5 8. A nethod of
produci ng a magnetic recordi ng nmedium having a pattern forned using a
pattern-formng agent in a | am nate of ﬁﬁltiple | ayers including a base

material gnd a i C ing. laver. ..wherei.n the . rn,hsS. I ni zed
on the s usf ace ngﬁ%{ég&f"arﬁé Oﬁgi?lg m olpupl)lggﬁcf) Iédl'i'%t tc}iaémblagg‘"ﬁ%% Eér Pléefj,lgyaeﬁggﬁ%e
pattern-form ng agent is distributed through the 10 thickness of the

| ami nat e %ﬁ@?@&ﬁe%”agéﬂﬁ '%%?ﬂ%@ﬁhqﬁ@gﬁﬁﬁfgp“%FgFW@‘nagnetic recor di ng

| ayer and a magnetic recording-reading side of the |amnate has an area
having a density gradient of the pattern-form ng agent which gradually
declines in the direction fromthe center of the magnetic recording | ayer
to the ma@net i dhe smgnetiargeardingdinredive aprdirgtombdimdd haiogrp patsirmgormitg f or mi ng
on a tenporal carrier base a transferable material having at |east one
magnet ¢ agaoaati-diffusiyeayenasitha tgplayeron thomagsttio 3¢coeing-pating sidefofthzl ng agent
on a surface of the nagnetic recording |ayer opposite to the surface of the
magneti ¢ LRGRSHE BeriRYehyetn contact with the tenporal carrier base;
subsequent |y diffusing tthe pattern-form ng agent such that the region
between the 20 center of the magnetic recording | ayer and the boundary of
the magnetic recording |layer contacting a tenporal carrier base has an area

having a c}.ensi hym%é‘}&’ i0 Bl:[odl?gingt .'p renagnetic recording medium having a pattern formed using
a pattern-forming agent in a laminate of multiple layers including a base material and a
10 magnetic recoding layer, wherein the pattern is recognized on the surface of the laminate
opposite to the base material, and the pattern-forming agent is distributed through the
thickness of the laminate, wherein a region between the center of the magnetic recording
layer and a magnetic recording-reading side of the laminate has an area having a density
gradient of the pattern-forming agent which gradually declines in the direction from the
15 center of the magnetic recording layer to the magnetic recording-reading side, the method
comprising:
forming on a temporal carrier base a transferable material having at least one
magnetic recording layer and a pattern formed on a surface of the magnetic recording layer
opposite to the surface of the magnetic recording layer in contact with the temporal carrier
20  base using the pattern-forming agent;
subsequently transferring the transferable material from the temporal carrier base to
the base material to form the laminate; and

subsequently diffusing the pattern-forming agent such that the region between the



pattern-form ng agent which gradually declines in the direction fromthe
center of the magnetic recording |layer to the boundary of the magnetic
recording layer; and 59 subsequently transferring the transferable nmateri al
fromthe tenporal carrier base to the base material to formthe | am nate.

9. A nethod of producing a magnetic recording medium having a pattern forned
using 5 a pattern-formng agent in a lamnate of nmultiple |layers including
a base material and a nagnetic recording |ayer, wherein the pattern is
recogni zed on the surface of the |am nat opposite to the base material,

and the pattern-formng agent. is distributed thrqugh the .thickness of the
o nat o S Lt ik kMg Rt tp et i e DL BRSp AR g

| ayer and_ a magneti ¢ recordi ng-readi ng side_of the | am nate has an_ area

havi ng a d8h&) 452 haying Heensiy eeieptil tE%P%"éF'hfWFfiﬁ g SRVl dgrlingsal | y
declines in the direction fromthe center of the magnetic recording |ayer
to the madhteidireetiondram ihg-centgtpife siagectictrerording kyer todhawpegneting: forning on a
tenporal carrier base a transferable material having at | east one nagnetic
r ecor di ng r¢capding-rehBinggileequent |y transferring the transferable material to a
pattern formed on a base material using a pattern-form ng agent to formthe

| am nage; and subsequently diffusing the pattern-form ng agent such that the
regi on between the center of the magnetic recording | ayer and a magnetic

recordi nggr eadifgembdl6t fodldif 4 ARLNRC fecoltfifg ARkd M A
gr adi ent gf thé pgtter n@?or mﬁgngﬁfag%ent (\:/\%)i chggfgagggﬁvgﬁddeﬁ(;&l%ﬁe@ﬁﬂgio inrg t he

0t on TR SARERLA 1P HIGACRARHAE LASEHEhIRC BT rh g mon
medi um ac %Qarggétﬂ: ett:o%ir?gl l%iyerlr': v7vher§i’n e pa%:ern is recognized on the surface of the laminate
opposite to the base material, and the pattern-forming agent is distributed through the

10 thickness of the laminate wherein a region between the center of the magnetic recording
layer and a magnetic recording-reading side of the laminate has an area having a density
gradient of the pattern-forming agent which gradually declines in the direction from the
center of the magnetic recording layer to the magnetic recording-reading side, the method
comprising:

15 forming on a temporal carrier base a transferable material having at least one
magnetic recording layer and a pattern formed using a pattern-forming agent on a surface of
the magnetic recording layer opposite to the surface of the magnetic recording layer in
contact with the temporal carrier base;

subsequently diffusing the pattern-forming agent such that the region between the

20  center of the magnetic recording layer and the boundary of the magnetic recording layer

contacting a temporal carrier base has an area having a density gradient of the

pattern-forming agent which gradually declines in the direction from the center of the

magnetic recording layer to the boundary of the magnetic recording layer; and



60 wherein the transferable material has nmultiple magnetic recording
*layers. 11. The nethod of producing a magnetic recording nmedi umaccording to
claim10 wherein the pattern is forned between the nultiple magnetic
recording layers. 5 12. The nethod of producing a magnetic recordi ng nedi um
according to claim7, 8, or 9 wherein the transferable material further has
one or multiple layers that are not magnetic recording |layers on the side
of the magnetic recording |ayer opposite to the tenporal carrier base. 10
13. The method of producing a nmagnetic $®cordi ng nmedi um according to claim

12 wherein the pattern. is farngd bet t he . net,i ¢ recordi ng,l ayer and
the I'ayer s t hat PRl paksrRne Bl PR SRRR P AR b e eI L i ol

| ayers that are not_Pa netic recording layers. 15 14. A transferable

| ami nat e ‘ﬁ@“@ﬁ"étpgﬁﬁ%ﬂﬁﬂmﬁ@ﬂﬁier base a lam nate including at |east
one magnetic recording |ayer, wherein a pattern is forned using a
pattern-form ng agent between |ayers of the lamnate or on a surface of the
| am nat e opposite to the surface of the lamnate in contact with the

t enmpor al @®ar ri érméthsdof POdidng 4 magidtiansdoedinpmedivanhavatgen gatteny fdimgl dsingcl ai m
14 having a colored |ayer on the tenporal carrier base side of the nmagnetic

r ecor dsng alpaitérh-foding dfent iMElahiRSdRnAbpR 14y Nalu@ing @HAsdmReridlanghal m 15
having a pattern-form ng agent
magnetic recording layer, wherein the pattern is recognized on the surface of the laminate
opposite to the base material, and the pattern-forming agent is distributed through the
thickness of the laminate such that a region between the center of the magnetic recording
layer and a magnetic recording-reading side of the laminate has an area having a density
10  gradient of the pattern-forming agent which gradually declines in the direction from the
center of the magnetic recording layer to the magnetic recording-reading side, the method
comprising:
forming on a temporal carrier base a transferable material having at least one
magnetic recording layer;
15 subsequently transferring the transferable material to a pattern formed on a base
material using a pattern-forming agent to form the laminate; and
subsequently diffusing the pattern-forming agent such that the region between the
center of the magnetic recording layer and a magnetic recording-reading side of the laminate
has an area having a density gradient of the pattern-forming agent which gradually declines

20 in the direction from the center of the magnetic recording layer to the magnetic

recording-reading side.

10.  The method of producing a magnetic recording medium according to claim 7, 8, or 9



anti-diffusion |ayer adjacent to the tenporal carrier base.
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wherein the transferable material has multiple magnetic recording layers.

11.  The method of producing a magnetic recording medium according to claim 10

wherein the pattern is formed between the multiple magnetic recording layers.

12.  The method of producing a magnetic recording medium according to claim 7, 8, or 9
wherein the transferable material further has one or multiple layers that are not magnetic
recording layers on the side of the magnetic recording layer opposite to the temporal carrier

base.

13.  The method of producing a magnetic recording medium according to claim 12
wherein the pattern is formed between the magnetic recording layer and the layers that are
not magnetic recording layers or between the multiple layers that are not magnetic recording

layers.

14. A transferable laminate having on a temporal carrier base a laminate including at
least one magnetic recording layer, wherein a pattern is formed using a pattern-forming
agent between layers of the laminate or on a surface of the laminate opposite to the surface

of the laminate in contact with the temporal carrier base.

15.  The transferable laminate according to claim 14 having a colored layer on the

temporal carrier base side of the magnetic recording layer.
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16.  The transferable laminate according to claim 15 having a pattern-forming agent

anti-diffusion layer adjacent to the temporal carrier base.





