1 DESCRI PTI ON MAGNETI C RECORDI NG MEDI UM AND PRODUCTI ON METHOD THEREOF S
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 recordipg nmediumformed by | am nating

| ayers including a magnetic recording |layer on a card base material, such
as credit cards and bank cards, andDESCRIATION nmagnetic 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
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magneti c cards requiring sophisticated designs such as credit cards and
bank cards to have a high quality design. Conventionally, colored 2

magnetic stripes are known, which are fornmed by providing a colored | ayer on
the maghetic stripe on a card basEGRENKARFIELD conpl etely conceal the bl ack
or brown col or of magnetic recording |ayer which is inherent in magnetic
powder. Recently, pattern forned nmagnetic

The present invention relates to a magnetic recording medium formed by laminating
multiple layers including a base material and a magnetic recording layer and having a pattem
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



stripes are also produced, which are formed by providing a pattern on the
magnetic recording 5 | ayer or on the colored | ayer on the magnetic recording
| ayer. In order to formsuch a pattern forned nagnetic stripe, as shown in
Procedure of Fig. 11, a release |ayer and a protective layer or a

rel easabl e protective layer is fornmed on a tenporal carrier base; a pattern
is formed thereon; a colored |layer to conceal the hue of the nmagnetic
recording |layer, a magnetic recording |layer, and a heat-sensitive adhesive

| ayer are 10 further formed in sequence 0 as to forma |amnate; and the
lam nate is cut to a desired wdth to produce a transferable |am nate for
form ng a magneticistripes aiedemowhnwhich aresfoamablhyeprovidéerg aadol@réd lalger oratha atagnetic
stripe-form ng transferable | am nate obtained as descri bed above is

transf err egripd oh BRaAVHRES AteFRBBCoMblettl ¢ 8dii e ARELIALr HAGRA chlbeSSRsEnMi¢ h the
center core and the overlay sheet on the opposite side to obtain a 15
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mat eri al e overlay s see FigQ. ern
formed magnetic stripe for .as descri bed abgve has a pattern .on the
mGneti o SEBPLATE glop BRAGEE. Sisd 51 KERE] REGHBLIRE ? BEGTUPh e IAPBFiC Pt Beor o
the spacing, or the distance between the nmagnetic head and the nagnetic
recordihg lageer athe erjored layseon heanagnaliy reeerdingdayerar i es bet ween t he
patterned area and the non-patterned area and, accordingly, reading

out put - f | uct uat Inaseodorm shrgataafoined mimetib sinpe, as khgasmi Brbeedutrendfor mat i on
reading errors tends to be increased. A disclosed nethod to elimnate the

| evel - di ff greenc e rdledseefRr hdiea m&&mﬂsﬁr% a3clad3abld protdteive fyePRfbRiddem aar ea
due . to the pattern-formation is to fill the space of the non-patterned area
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magnetic recording 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



pattern printed in the non-patterned area can be nore indistinctive for
further effects of the filler ink when the colored |ayer (concealing |ayer)
formed on the entire patterned area and 5 the space-filler ink applied to
the recess of the non-patterned area have the sanme hue. This mnmethod has a
certain effect on reducing the output fluctuations due to the

| evel -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 resolve the above problem a
met hod of producing a magnetic tape is 10 propaosed in which a concealing

| ayer and #hernespatiersed aneq dnelpdhe patpm-famatien igye fillihe spgceof the sppaiernede are
formed on a nmagnetic recording layer and the resin coating |ayer is dyed

usi ng a subieameing ilepegstevedyattethsd¢hdRaitemed Biea (seefateR) Dotumdnhils e meghtivehe

| evel -di fference due to the pattern-formation is prevented; however, the

fornmation ghttdriBrifted inthe AshpRGerh@VQEa canDetRsi8 Hhdthclied fof Alrthlet EfectshF tiye i n
addition to the concealing layer. Also, it is generally 15 difficult to
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the forme ern does not a I clent weat her-resistan

storage_stabilit nd . stabili over tinme. Furthernore, jin this nethod, a
et ernS; s CeaPHETI T PP s b e Mo PG PR o b e TRe dye
and a protective layer is then forned thereon. That is, the lamnate is not
formed at &ethadehap pcertain effeqt on seduging theseutput fuchaiensclueita thgilepelddiesmnee. 20
therefore, the production efficiency is reduced. On the other hand, it is
known t hat bsbitrs noaperéect.c Dathdemare tan adtlitiohalseating stgp offilling the mooipaterted ssue
such as credit cards and bank cards carry a pattern formed on the magnetic
recordi ng lapyey reysiredy whivhriage@biytkduees the blddaceacafitieAgent as a speci al

pattern for 4 anti-counterfeit nmeasure. These patterns are usually
invisible. Thein,pQg bir8HIA e above problem, a method of producing a magnetic tape is
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



presence is conceal ed and, inportantly, they are recognizable only using a
specific light source or detector. However, when the |evel-difference due
to the pattern is observed, the security level is |owered as described

bel ow. 5 For exanple, a fluorescent pattern forned using a fluorescent agent
shoul d be invisible under ultraviolet light in the sunlight or roomlight
as described above. It should be recognized as a fluorescent pattern only
using ultraviolet light emtted froma special ultraviolet light irradiator
to confirmthe authenticity of the card. ;Therefore, a concealing |ayer is
formed on the area where the fluorescent pattern is 10 forned and the

f 1 uor escentanip@bluRédfeit Hedsafed JMhé&haaey a8 0ally ihdidibdd. e Thafrtpasitioh @Rbi ve
ultraviolet light using a special ultraviolet light irradiator (see Patent

Docunent 3 i | . j of
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is difficult to c | ete el i m nat he, .l.evel -difference of {he
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in the sunlight or under the roomlight or the |i ke because of the

conceal i ng Seayiby leveliglowered asidsscribed belowi f f er ence formed by the fluorescent
pattern and never conpletely elimnated inconveniently makes the pattern

vi si bl e5because Fof example,effluncdscon pafterh ifgrnted uSng l fluaraseantagint ghould be

| evel -di fference causes readi ng output-fluctuations and deteriorates signals

in qualityavigblepdaruedvidlet Kghs &l the sitiphadavempighbisedescribedRbbad of shpdladuci ng
a magnetic card having a fluorescent pattern is disclosed in which a
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| ayer, and a flUorescent pattern-form'ng area are lamnated on a tenpora
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Therefore, a concealing layer is formed on the area where the fluorescent pattem is
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 pum 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



material is transferred to a card base material where a magnetic recording

| ayer is previously forned in the transfer step (see Patent Docunent 4). In
this method, the ink in the fluorescent pattern-formng area forned on the
concealing layer is appropriately inpregnated into the concealing |ayer so
that the fluorescent agent inpregnated in the 5 transferred concealing |ayer
produces fl uorescence under ultraviolet light. The fluorescence is not

bl ocked by the concealing |ayer or no | evel difference due to the
fluorescent pattern occurs. However, thesink conmposition and the resin
conposition of the concealing |ayer have to be carefully selected to

proper |y i mpteeighiatmenifareed tolroraed basa maggmhtvhere atnoagnktic woordenal layeg id mgaouslyThe
fluorescent pattern may highly possibly be blurred or fail to 10 provide
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Therefore, a limted selection of inks and resins and a |limted degree of
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produci ng a pa ghet1c recordi ng m i a pattern is
formed on the magnetjcsstripe.part through the transfer step has the
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| am nate usually after a release |ayer and a protective |layer or a

r el easabl etrisbresdiopecaling dayenpradyucss Hueresnsnes yndspwbayiokeblighter Thtise. Then, a
colored |l ayer, a magnetic recording |ayer, and a heat-sensitive adhesive

| ayer are floorescanhesdsinat Bleckedrnydhe ¢concetlinglaysoonim, levdl diffxenicerdne tathe t o be
printed in the earlier stage of the production of a nmagnetic stripe-formng

t r ansf er abflgotesoghngdtern Afcusl  alopatérethd inkScotigiositioh asdltha RekiDEsmptsRidn offthiey nor e
steps and 20 tine is required to produce a magnetic stripe-form ng
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the patterned nmagnetic stripe-formng transferd m nate 1s conpl eted,
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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



6 performance. \Wen the pattern is fornmed on the magnetic recording | ayer
of a magnetic recording mnedium as described above, the pattern often

under goes deteriorated signal properties or fails to fulfill the expected
function as the sophisticated design or anti-counterfeit. 5 Furthernore, the
prior art nethod of producing a pattern fornmed nmagnetic recording 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 Applicatiog, Publication No. 10 2000-155937
Pat ent Docunent 3: Japanese Unexam ned Patent Application, Publication No.
2000-002169aﬁﬁhﬁﬁ&LDocunent 4. Japanese Unexam ned Patent Application,
Publ i cati on No. H09 309287 15 DI SCLOSURE OF THE | NVENTI ON An obj ect of the

present inventi ‘Wh hPi\é' %‘?néa dﬁ%ﬂ@ﬁ%b&tlﬁ?@d&?&ihé‘ gé‘?&#a%éﬂ@ﬁé Rlordthg

pattern recognlze e surface of the magnetic TeCording-Teading si"de of
t he nagnetlc 20 r cordl and tab e oV whe ein t.here is no
| evel - di f f 8I° 8W a3 S?rh dﬁg?‘f é’%h aqlegt% c[r%oetsﬁl erlg{rfegrsrgnfao?m ff'rl&on t her eby
| eading to_no r ing output-fluctuations, due the | evel - dlfference and
no failurefail§te ﬁ@? @i’}%‘é‘?éﬂe‘; fimetongs thg sap @tlﬁaé?c{&swn ORABIEEIMEct of the

present invention is to provide a nagnetic recording
5 Furthermore, the prior art method of producing a pattem formed magnetic recording

medium does not offer excellent production efficiency.
Patent Document 1: Japanese Unexamined Patent Application, Publication No.
S59-168933
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



7 medi um production nethod for producing a nmagnetic recordi ng nmedi um havi ng
a pattern recognized on the surface of the magnetic recording-readi ng side
through a transfer process, wherein there is no level-difference in the
patterned area, thereby |leading to no reading output-fluctuations and
excel l ent production efficiency, and a smaller nunber of steps from5 the
pattern-formation to the conpletion of a magnetic recording nmedi um nake it
possible to deal quickly with to the denand of the pattern-nodification
Furt hernore, another object of the presefit invention is to provide a
transferable  lamnate used in the transfer process that epahles efficient
product i onMsfivm-preguetionanethed-or aradycing amasneaeFRydie Mgdiup ﬂa%%afﬁf%d on
the surface of the magnetic recording 10 | ayer side and having no

| evel - di f f eacegmized on the sunfese o€ theavhgackearederdingereadieg pide thepughfagramaier process,
Nanely, an aspect of the present invention is to provide a nmagnetic

recordi ng wieinheledyhakval-diffetefainftiy pardmed iarg, theeby l@dimghonatdadinggent in a
| am nate of nmultiple layers including a base material and a magnetic

recodi ng | gyshi-AWiehhatd S cBidnk ?fda_ui:tﬁ)n dEBGONR ARic: s‘?ﬂhlfef"ﬁ’urﬁbl{rfoﬁgtgpﬂﬁ'orﬁ he
| am nate opposite to the base material, and the 15 pattern-formng agent is
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t he cen iCreco i C recording-reading

side of the, lampate has an areg having a density gradient of the
pattern-fo Fﬁlﬁl;]mét@e ehWH t em@"a‘%ﬁ%ﬁ?@egﬁ@fﬁﬁxﬁ@q% the direction fromthe

center of the magnetic recording Iqégr to the nmagnetic recordi ng-reading
si de. 20 Anot heFurkgpmere, ghotherebickelthe presend itvieatior is te Broyidsai tepasiarapiet hod of
producing a magnetic recording nmedium having a pattern fornmed using a
pat t er n- f otamingte agpelnh thentransfer arcastteat ehables difigen pradpetisn ofcinaghietig a base
mat eri al and a nagnetic recoding | ayer, wherein
recording medium having a pattern recognized on the surface of the magnetic recording
10  Ilayer 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 oppasite 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



the pattern is recognized on the surface of the | am nate opposite to the
base material, and the 8 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 |ayer and a nmagnetic recording-reading side of the

| am nate has an area having a density gradient of the pattern-form ng agent
which gradually declines in the direction fromthe center of the nmagnetic
recording layer to the 5 magnetic recordi ng-readi ng side, the nethod
conprising: formng on a tenporal carriergbase a transferable nmateri al
having at | east one nmagnetic recording |layer and a pattern fornmed on a

surface of phlté@niTe@iiag agert @cdisttibintgd tay@ih thoMikatdsef the lahmate)whaeh Dfegiohe
magnetic recording layer in contact with the tenporal carrier base using

the patter r&é&&%ﬂ?ﬂb&eﬁ&? B?Faeca rgfn&ﬁsn%g%fgigﬂg'tl%ye} %xﬂd;é@géﬂéti@ Qeéo%né-‘}%gﬁ]%,%{d%%'fe

material fromthe tenpora Ier e materia ormthe

| am nate; agnd sub uent |y .diffusing the.pattern-formng. agent sugh that the
regi on bet %ecejlﬁml"}?gee&éélﬁtaé%la hc?f'm@ﬁedeﬁggn%ﬁlg&roigﬁp&l ﬁ‘&%ﬁ%ﬁ%&ﬁﬁ Wj“ ghetic
recordi ng-readi ng si de of the | am nat has an area having, a densit

g . y
gradi ent ofrdyallpdeciiBehindhndirerion Gom the genir fhedmagnelic preerdinglaverfsitien t he
direction fromthe center of the magnetic recording |ayer to the nmagnetic
recor di Ag- meagtetinresording-reading pide.lthe maipd compiisingie present invention is
provi de a nethod of producing a magnetic recording nmedium having a pattern
formed using a fadniiag on hacmporgl cagréuntbasers ttansfetablenahterialfhawingtat g onayer s
i ncluding a base material and a magnetic recoding | ayer, wherein 20 the

pattern is manedWed&dingNajdiand B phage f@etibA als_aﬁmaifqleqm’%)ﬁh& fechRlidd18ydase
material, and the pattern-formng agent is distributed through the

thi ckness Q)f]:)p&!?t% tb HO ARG WL ﬁliaéhe@ic rr@c%cﬁﬁ'g layer in contact with the temporal carrier

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  in the 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



bet ween the center of the magnetic recording |ayer and a nmagnetic

recordi ng-reading side of the lam nate has an area having a density
gradient of the pattern-form ng agent which 9 gradually declines in the
direction fromthe center of the nmagnetic recording |layer to the nmagnetic
recordi ng-readi ng side, the nmethod conprising: formng on a tenporal carrier
base a transferable material having at | east one magnetic recording |ayer
and a pattern formed using a pattern-form ng agent on a surface of 5 the
magnetic recording | ayer opposite to the9surface of the magnetic recording

| ayer in contact w.th the tenporal carrier gase; subsequently diffusing the
pat t er n- f oBiRwlydpshnesdn the dirgghion tsem thegegier phibgamenstitaecrdingddvepto thee
magneti c recording | ayer and the boundary of magnetic recording |ayer

cont act i ngmagueticaccosdipgreddingnide, the reibed ¢oaprasingar ea havi ng a density
gradient of the 10 pattern-form ng agent which gradually declines in the
direction from fdimiest £tenordl berienbgo atiagsteablmititerial havifg atleast bge boundary
of magnetic recording |ayer and subsequently transferring the transferable

material T pREhdiiGedd?iiR r R 4 pelilerPRRfed Bind I'FatRAR forMitSLe onl Lsuk AL hE
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| am nate. Strll anothe? spect of the present Inventioni1s to provide a

met hod of pr iLhg a .15 etic recordi di um having a ttern fornmed
usi ng ag)pa?}e(e}g%%f’@%ﬁc%rgmzfglgﬁ %P%J)Sételi %%’isﬁg%% Ogﬁ" en% r % }e‘a‘c éiglnéa gyeirrlfgzl uding a
base material and. a nagnetic recording |ayer, wherein the pattern is
recognizedcﬂﬁmFN@méﬁ?F%H@“ﬂfm?ﬁb 4%8ni nat e opposite to the base materi al

and the pattern-formng agent is distributed through the thickness of the

| ami nate such tﬁélse%len&béﬁﬁﬁlnﬁéhﬁ/@étﬁﬂtfﬁ)@nmrﬂgém syeh takthereagian betweaadhe di ng

| ayer and a magnetic recording-reading 20 side of the |am nate has an area
havi ng a desmsértof tigrmekretit rabrdilgelapatand the-Hoondarp gf agemdticwénocding layer

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



gradually declines in the direction fromthe center of the magnetic
recording layer to the nagnetic recording-reading side, the nethod
conprising: formng on a tenporal carrier base a transferable nmateri al
having at | east one 10 nmgnetic recording |layer; subsequently transferring
the transferable material to a pattern fornmed on a base material using a
pattern-form ng agent to formthe | am nate; and subsequently diffusing the
pattern-form ng agent such that the regi on between the 5 center of the
magnetic recording |ayer and a magneti c Hecordi ng-readi ng side of the

| am nate has an area having a density gradient of the pattern-form ng agent
whi ch gr adagpsficdecordingdayesn the direction fromthe center of the nagnetic
recording layer to the magnetic recording-reading side. In the nagnetic
recordi ng medi usnbséquehdy presdaring thevmnsfemhle miterigdo e patterh dormed gn abasegent
formng a pattern is distributed through the thickness of the |am nate,
wherein a pREr@MNsikEd peem-fomingeestto @i the lanaae] akl recording |ayer and a
magneti c recording-reading side of the |am nate has an area having a
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the direction fromthe tenter he magneti ¢ recording |ayer to the

magneti g recordi.ng-readi.ng sigde., The pattern-form.ng agent .i .

Gt T bt ed o AR oD g S B R BRTRL a4 o B i,
magneti c recording | ayer _as.in the conventiopal ., magneti.c recordi ng. nedi um
having a pﬁest rica Wl RnaleY Hgdicahal iDeipatel ERRng AEvpipYRiFl wadvaly deplines
patterned area and no readi ng output-fluctuations due to the

| evel - di f f &rthadaediondrom the cepfer rpfetﬁm@gmucpem@ng layer toghevmgeneticc r ecodi ng
medi um of the present invention, the pattern-form ng agent of the pattern
formed eit keeordimg-tehédingaglect i ¢ recordi ng | ayer of a

In the magnetic recording medium of the present invention, the pattern-forming
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



20 magnetic recording |layer-containing transferable nmaterial or on a base
material, or on both of themis diffused in the transferable materi al
before or after the transferable material is transferred to the base to
forma |lam nate such that a region between the center of the nmagnetic
recording layer and a magnetic recordi ng-reading side of the |am nate has an
area 11 having a density gradient of the pattern-form ng agent which
gradually declines in the direction fromthe center of the nagnetic
recording layer to the magnetic recordi ng-reading side, whereby the pattern
is recogni zed on _the laninate surface. Therefore, no _ |evel-difference

cor r espondh#ying ddensity peadieat pithe aatteanferming ageniowhish gradualbsedeglings in the

out put-fluctuations due to the level-difference occur. The transferable

| am nat e oflir¢ctien froesthatenternvaithe magihetis ravording ypdo te roagnetie rechalsm-®adinggnet i ¢
recording layer and a pattern formed on the magnetic recording |ayer. After

transf er r egidé, avtrrdbd3Re pdtieen Ratdodhized 6n Hellstaingd shEhosee ThefRermBNEt | C
recording layer and the base. The pattern-form ng agent is diffused before

ft t L4 ' idoltol ' ' t hi ck f
e | an nal e ey B g PER e R P b R L el 0 ecor i ng

the | am na refn a regio

| ayer d a etic recording-reading side of the | am nate has an area
havi ngag dg“trﬁ?@ucéfaglap%ﬁ?e t8ftﬂ‘fq*‘?¥glb(gtf‘?rg’?cf?-qc8?rm ng agent which gradually
declines in the_direction fromthe center, of the magnetic recaording | ayer
to the magneti c Thet#istRralye lamingtg §f thinmesentipysntipn hes ontemporl cyrieys hasehce
corresponding to the patterned area is observed and no 15 readi ng

out put - f | uotagegticaecrding layer e pattes] foonéd en thnamgoeuecorfngtlayer.nokksr in t he
nmet hod of producing the nagnetic recoding nedium of the present invention,
t he area whelisfertddao pdhic e patteinds Madhtedebetienitife mihetic aseofdiniglal e andtieri al  of

the transferable | am nate and on the magnetic recording | ayer or on a base.
Therefore, pfde The patiern-forming agent is diffused before or after the transfer; then, it is
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.



pattern can be fornmed in the final stage of the transferable |am nate
production or separately 20 fromthe transferable lamnate. In this way, a
transferable lam nate without a pattern is previously prepared and a
pattern can be forned in the final stage after the pattern is determned. A
smal | er nunber of steps fromthe pattern-formation to the card production
contribute to quick response to pattern changes. 12 Furthernore, coloring
agents or fluorescent agents conventionally used in formng a pattern on a
magneti ¢ recordi ng medi um can basically used for the pattern or
fluorescent pattern fornmed in the nmethod”of producing the magnetic recoding

di fth ' ' t ;
medi um of the p@gﬁgg}%nggé,rg};@%g Aferfior iRYesBlrf a%%?sgsog.&g{t@gaﬁmem e

| east has the sane s il resi st anc at’her resi st

those in the prior art method. The.pattern.o magnetic _recordi ng nedi um
br oduced i AR ORecselTreemaing it s bivisplle By FRER b8 pafFE st fifreheght
diffused and held in the layers constituting the transferable material.

Ther ef or e, Pattan fermed inthe methed ofpreducingthe magnetig recodingmagdiiym of thepresanid
mechani cal contacts, presunmably having excellent stability, durability,

| i ght resi stwventien asthely aveat Mberefoes ittt pattem. at ld@stBRb Be sDESCORbIATY, (ishtGrsiTthiice,

DRAW NGS Fig.1 is an enlarged cross-sectional view of a prior art nmagnetic
card preduesdwedsthergresistahdeaRshade abihe phishardalketholi or Thopdiefigorfa Magmeici ¢ stri pe.
15 Fig.2 is a cross-sectional view show ng an enbodi ment of the transferable

lam nate  yYs@ehihdmeBRinTBolRdd A tHRRAME d1Shd MEeltRARE e CorERECITHIiBMioNBS um of

the present invention. "~ F g.3 is a cross-sectional view sch tically
showi ng t e it 4e] ok B Rl Bhal Bl The BafBGMic Wikd:fh. MiheldritBohE pARKS

lam nate is gi ng p}oe

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.



Fig.4 is a cross-sectional view schematically show ng an enbodi nent of the
met hod 20 of producing the magnetic recording nmedi um of the present
invention in which a colored layer part is forned on the overlay sheet base
side. Fig.5 is a cross-sectional view showi ng an enbodi ment of a magnetic
card produced by way of the method of producing the magnetic recording
medi um of the present invention. 13 Fig.6 is an illustration schematically
showi ng the nagnetic stripe-formng transferable | am nate produced in
Exanples 1 to 4 and the pattern forned opsthe transferable [lamnate. Fig.7
is an illustration schematically show ng %he area where the pattern is

formed in 5 Exaipkesarbiliaiehtion stiiethabicdlFy shbwirlg tHe iaghdtRniusehefia cal | y
showi ng an enbodi nent of a nagnetic card having a pattern forned by way of

the et hod ygh@E8iek i 60 RIRPELEnNIBCORK 00 FE MR (el B 1R EHEbIc

i nvention. I's an 1llustration OW ng an e I ment o e process of
pr oduci ng 10 gnetic card using the nethod of producing the nmagnetic
recordi ng ﬂ@HWﬁ%?of the present invention. Fig.10 is an illustration
show ng anot her enbodi nent of the process of producing a nagnetic card

usi ng the net hodi®f ipHbidlustratignisphenatigabt shewinedthe area gvheesdthe patirn tsHarmpddr ent
invention. 15 Fig. 11 is an illustration showing the prior art nethod of
produci Bg ExmapistSiandéard having a nagnetic recording | ayer and a pattern.
DESCRI PTI ON OF THE REFERENCE NUMERALS
Fig.8 is an illustration schematically showing an embodiment of a magnetic card
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 1: 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.



20 1: pattern-form ng agent anti-diffusion |ayer, 2: pattern-formng
agent-diffused area, 3: colored layer, 4: magnetic recording |ayer, 5:

heat - sensi ti ve adhesive |ayer, 6: overlay sheet, 7: center core, 8:
patterned area on a card, 9: tenporal carrier base, 10: pattern-formng
area. 14 BEST MODE FOR | MPLEMENTI NG THE | NVENTI ON The present invention is
described in detail hereafter. 5 The nmagnetic recordi ng nmedi um of the
present invention has a pattern formed using a pattern-formng agent in a
|l am nate of nultiple layers including algdase material and a magnetic
recording |layer, the pattern being recognizable on the surface of the

| am nate opposite to the base material. The base material of the present
invention is in the formof a sheet or a plate and 10 made of, for exanple,
plastics such as pol yBESYIMODEFOR EMPRLEMENTING THEINVENBION at e, and

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 limtations as |ong as they have strength and rigidity necessary

for formng a | %eﬁtin-mﬂio?l%ﬁgflgéﬂ&?e@gh@&%‘f{&n used in the present

. . > C . .

i nvention includes various nmaterra nventronal ly used in formng

various pattern netic,.recordi n(% Hngi a for funcgtional ?nd es. gn
3 TR or

pur poses. They iﬁﬁ%‘n&gﬁ resPrding medinms PIESRR HEEUIQJRE A Rgt cgugn
formng a visually recogni zable pattern or fluorescent agents and materials
used in i ntpatiesrtforming Fasnt ingrlpmingteofpuititiple hayewsdnyuding  baseupaerial and a ght
source or a detector. Alternatively, elenents or conpounds detectable only
usi ng a spmegtetic rebetding bayer the pagerudenigirecoiznizabla of thersedfocmifzbdlamimt t er n.
| opposite to the base material.
The base 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  recognizable 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



When the pattern-form ng agent in the magnetic recordi ng nedi um of the
present invention is a fluorescent agent, the fluorescent agent is

di stributed through the thickness of the magnetic recordi ng medium wherein
a region between the center of the magnetic 15 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 ng agent which gradually declines in
the direction from the center of the magnetic recording |layer to the
magneti c recording-reading side. Thereftire, the fluorescent agent is not

| ocal i zed, for exanple, in the surface |ayer of the 5 magnetic card and does
not cr eat erecordingdexdragd pimagpelicrepgrding-reatingside efrthe jamipate Bascwdpresshavingsicr i bed
above. Hence, the fluorescent pattern itself and the corresponding area and
cont ent s adensitg grademnogithz phtten-ferntieagennivhigh igradoaliyndeelingshe theadrectiomftom

W thout ultraviolet irradiation even if the concealing |layer to cover the
surface | aygrcentdr Hfthe Ra@Ndtiieeeordifg 1d¥esto th@dhagridiic 'redéﬂﬂﬂg—%aﬂﬁngtsideﬂf ormation
and identification informati on are not easily known from 10 their print
position a = f ] f. ' ntion is
di stri but ezg?rﬁg)g%jg}# l?‘hoéggatg %P%Er%téé@oté@a%@ﬂ Iﬂg%ﬁﬁg?]g’, mt\kﬁbgsrlgfagégl %redgfi@c{)eﬁ bet ween
the center of the efic recordin r and, a netic recordi ng-readi ng
Si'de” of ¢ nEEuHErARE R oo po Erale hE el irnR oo TG bine PEFSEAAS
pattern-form ng agent which gradually declines in the direction fromthe 15
center of @?ﬁérlgﬁ&ﬁ@w-c Hencsy tgp yoresgeat patismn iselfiand thersorresnongingiapg-andadi ng
side. "The nmagnetic recording-reading side" in the present invention neans
t he si de oforenteareinot wreghizaiagnghd sintighter dhdey thresgomrhighh withous iltrayeolet
recor di ng/ readi ng magneti c head makes contact wth the magnetic recording
medihu (rjn fTh&rﬁiama edl@sit thd@cehling 1dveiiol cdReraBa nafach ayois abinsrdvidyd.t Ha tigs i or art
met hod o

way, anti-counterfeit information and identification information 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



20 formng a pattern in a magnetic recording nmediumin which the
pattern-formng agent is distributed on the magnetic recording | ayer near
the surface layer of the lam nate at higher densities or is |ocalized near
the surface layer of the lamnate to forma pattern. The above described
distribution of the pattern-form ng agent of the present invention can be
obtained 16 by diffusing the pattern-form ng agent into the adjacent |ayers
in sequence through thermal diffusion after a pattern is formed or by using
the solvent for the pattern-forming aget®in Ilanminating and formng a
pattern to,erqde the adj acent.|ayers. weyer, the thermal  dif ion is

Dt ef or abl cUB AR08 i PteEy Fyine bR ditg By SATaM IRV neguse HToiendReriiL o
pattern-form ng agent and resins for formng the | am nate. The thernal

di f fusi on 6dlusion afer a patierraisdermedior by ying thespbenyfop hsdalgndamiing agay gy s of
the lam nate. Basically, it is isotropic; the pattern-form ng agent is
gradual | y tinfilaimgcnd faminga paterhe quadet the adjacent layersal Hpwboartbeltheomalwhere its
density is lower in the lam nate. Therefore, the distribution of the

pat t er n- f ofiffubion aggreferdble bétBudedTeRRi@nirs] dnd fi@etiom dethesaleste dfyhd he position
where the pattern 10 is fornmed in the lamnate. In order to distribute the
patterngfopm &gﬁ;’gt it = f 1 a
havi ng ?’;1 dgér%e?}?{/ grad?ggﬁf&v(\ihr?%ﬁs %’?g‘)&'ﬁz‘fﬁt@é ([}ig{clﬁ%tg]egg? er9]1§it ealgiffﬁfesﬁiogﬁhr étgm t he
center of tic recordi | ayer,_to neti chr€ dj ng- ing
o de. the SErEPHHELORAEE RS B Rnls® o()8: RIS ARGl BRRbSRunet i <
recordi ng |layer opposjite to.the 1 neti.c recordi ng-readjng side qr on the
magnet i ¢ réﬁwﬁ?még{@pgag%&%rﬁ%ﬁvﬁﬁﬁﬁs& FFABN G the PARER At LIS ARIRE 12 de.
Thel pattern-form ng agent is subject to isotropic diffusion and the

pat t er n- f omliEtgdtsalgesity 18lldviag dethe damiantg. + Meerederm de distribetindifgle r eadi ng si de
forms a recognizable pattern. The pattern-formng agent is also diffused in
t he direct patterofdrindgpapeht in the laminate is largely determined by the position where the pattern

10  is formed in the laminate.

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 resuit 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



to the thickness. However, because of a small thickness, the diffusion does
not result in 20 making the pattern too blurred to be recogni zed. For
exanple, in the production nethod of the present invention, nultiple |ayers
i ncluding a magnetic recording |ayer are formed on a tenporal carrier baset;
a pattern is fornmed using a pattern-form ng agent between the | ayers on the
side of the magnetic 17 recording |ayer opposite to the tenporal carrier
base or on the surface of the magnetic recording |ayer opposite to the
surface in contact with the tenporal carrier base; and the transferable
material is transferred fromthe tenpor carrier base to a base to forma

| ani nat e. Eaemdinglaeer papesite o ﬂ@ﬁmp@%gw base Q!lopﬁhﬁs%fa%@ﬁth@ r@gnedicr egi on

bet ween the center 5 of the magnetic recording | ayer and a magnetic

r ecor di ng- reeadingdair dpparite td thelsarfaceah eoftag vath thateegpobad wamigr basdgangithey
gradient of the pattern-form ng agent which gradually declines in the

direction friffaritle maghiabls thhsfehed FBRNEE fetapofl S4rfibNthst &Y£bask @ fon@ amagnet i ¢
recor di ng-r eadi ng si de. Consequently, the pattern-form ng agent is diffused

through theg nﬁﬁzﬁ(g s THeR0the p?t?érﬁrfb mé@éﬁ‘@fs%#&%d%%&ﬂ&% @@oﬁ%eﬁ&t&ﬁ%{he%&ﬁgprabl €

materi al ha ont surface a r-transfterre

patternfor n nt is.distribufed thr.ou he thickn of, t he

Pranst o abPEhe theBBiupicinie %ffﬂﬁ%@Pﬂpe&ge%ﬁa@ng-@@ﬂaﬁiSyﬁaﬁh@&ﬁmtﬂﬂ@ WS het i ¢
recordlng readlng side, The pattern-formng agent is not |ocalized on the
card surf ad€a havieg eensey gfthf@é abie @ﬁ%erpﬁommeg a&eﬁhwhwg gdughydegligesin dhe

bet ween the magnetic head and the nagnetic recording |ayer due to

t he- f or meddipective fionditbe nenteroafdle magretis irengrding fayerao thet agnstic recotdengmeeding i ¢
readi ng output. 15 In the above descri bed production nethod of the present
i nventi on, sitfle Corseqiepiahepattiehi-Riringlg apant ibaiffasetithtdugh ehenagifetdble maenaidi ng
| ayers and, additionally, the pattern can be fornmed between the nmultiple
magnet i c | gy@k$the side on which the transferable material has the front surface after transferred,

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 patiern 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



Furthernore, in the production nethod of the present invention, one or
multiple layers that are not nagnetic recording |ayers can be provi ded on
the side of the magnetic recording 20 |ayer opposite to the tenporal
carrier base and a pattern can be fornmed between the magnetic recording

| ayer and the nmultiple layers that are not magnetic recording | ayers or
between the nultiple |ayers that are not magnetic recording | ayers. The
conponents of the lamnate forned on the base other than the magnetic 18
recording | ayer and pattern-forming |layelinclude a colored layer fornmed on
the magnetic (tecording-readi.ng .side of the netic recordi | ayer. for
Concear] notEHEiTH I8y and Rt Rs S panghds nGPIFRg bver faeh on i withel

heat - sensitive_ adhesjve |ayer can be formed in_contact with the base for

i mpr ovi ng eserdighieadipg sidg of Hie magnetic yecorgding laxgr foreconeaalingithe buppbiligh 5 t he
transfer process. Additionally, a pattern-form ng agent anti-diffusion |ayer
can be promagues ramrdihg layet. e rfunbernioag,erheatrsensitverathesye hyeremobdiforgpedamdi ng
side of the nagnetic recording |layer for preventing the pattern-formng
agent frontdieddd ithOBRE feindpheyisaht asigesionay tie take inlferniag ARt lhbinaRaRfodmng
medi um and adhering to other itens by contact. Particularly, the magnetic

recordifg {ﬁ%@}aﬂgg%ﬁ%cé’g@j CHdHiﬁSnWQE&&e%gcﬁﬁg{nggé%éﬁt Anﬁyﬁﬁusiérplag‘?}%iaﬁ gLor ed

| ayer are provi on a base in this o e pattern-f ng agent is

distributed in, t,he.magnetic recording |ayer and colered |laygr in the manner
that | t her ePrayiich B FRARRoR 1672 8 el Hler fosBline®p8pg Sog BY Bl et g
agent which gradually declines in the  direction fromthe center of _the
magnetic rE€ aqlayqrafg)rex?rev%ﬂmﬁéﬁ%ﬁl@rﬁowm&@g?tﬁ{%ﬁ& bengippgsedsqndae syiface
excel l ent recognizability and a sophisticated design because the pattern is
15 recogni lazer cfithhmagnetis recnsdipg alediususng adbering tofothendtemp bp cerdadtayer . The
magneti c recordi ng nmedium of the present invention has a recogni zabl e
pattern Particularly, the magnetic recording medium, in which the magnetic recording layer

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 pattern-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



formed by diffusing a pattern-form ng agent fromthe center of the magnetic
recording layer to the nagnetic recording-reading side before or after the
transferable material is transferred; therefore, a diffusion area where the
pattern-formng agent is diffused and held in a 20 recogni zable formis
requi red. The area basically corresponds to the part where the
pattern-form ng agent is diffusible anong the |ayers lamnated in the
direction of the magnetic recording-reading side in the |amnate, and

t heref ore depends on where the pattern 1gs fornmed through the thickness of
t he magnetic recording medium The diffusion area can 19 be the col ored

| ayer or tbYecthe obloreddayenpethe colomrddayar, magnstic rasgrding/layer, anddehfesensiiensi ti ve
adhesive layer. Alternatively, it can be the nagnetic recording |layer only;
in such a ashsdye lavbre paeherinely,dnckm Heahd@abiesis réceedignlazertnty; iNaeh atdase, ar ea
has an excessively small thickness, it can only hold an insufficient 5

amount of ﬂgg%&@grmgnggfgme%w lz\ggq@reby only an unsatisfactory pattern is
formed. Furihernore he pattern-form ng agent which is restrained from

bei ng di f{ used w&xgﬁt}%armagﬁﬂﬁéesﬁvaggﬁﬂaﬁaugalﬁgsow Bhighi i Lpagd and the

pattern tends to 1"urr he are
excessi Vev\%/ﬂ‘l ar th| c%gness t he usi on area. |.s aI Yo) ecessarl |y
ext endesd

?‘Blt Batﬁa} &WFRE W er& %H{‘ Y28 ugpgtis @BYP%%EPH H¥dnagneti c 10
recordi ng-reading side up to the recognizable depth fromthe surface,
wher eby t heurfgfmetenthe patjerpdomiing pgeat iy weidinedfremk eing diffusedhin thart  of
| am nate corresponding to the diffusion area, |located fromthe pattern to
t he magnet thickness dirditog-is badzon!lyidifused empthe fpotterh hends ki lokblegsd. dhn thaether
pattern-form ng agent anti-diffusion |ayer described later is preferably 2
to 50 m angand[Whén e afe@mabhy extetstveBPiatPe thidkndd€ tkadiffasion hiea iwlsdor esent

i nvention can be fornmed at any position between the
unnecessarily extended while the pattern-forming agent is diffused toward 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 pm and
more preferably 3 to 20 um,

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



magneti c recording |layer and the base after the lamnate is fornmed on the
base. Then, when the lamnate is forned through the transfer process, the
pattern can be forned at any position on the side of the magnetic recording
| ayer opposite to the tenporal carrier base in the transferable materi al
provi ded on the tenporal carrier base. 20 It is preferable that the step of
formng a pattern-formng |ayer that is subject to frequent design changes
be conducted in the final stage of the process of formng the transferable
|l am nate if possible. For exanple, when 2 pattern is fornmed on the magnetic
stripe of a nmagnetic card, the pattern is_preferably formed on a

heat - sensi of the Magpisi syape-fopming spnsterabledaminateradicr thedieatrssasitivg adhagve layer,
transferable |am nate after the heat-sensitive adhesive |ayer, which

cor r espondwhich cohrespsudsitadke fuafaee lagér afitlee tranafesdbde mbleaalat the teapoeai cornier
tenporal carrier base, is forned. Alternatively, the pattern-form ng |ayer

i s preferabisy, it @oritied. OAltemaassty, it patinCloriing 18R girbRrably fopRed &n 4 baesd er red.
In this way, a blank nmagnetic stripe transferable 5 | am nate on which no

pattern i Swﬁf&gﬁ@ﬂa%@ﬂc Qﬁiggﬁwﬁ{sﬁeﬁjreh.” BAUR a WRARK GRYndR s&ﬂigri?g&ex%ble

magneti c card desigh Inc ing the magnetic %rlpe pattern 1| term ned,
the patte i.S rinted on . the to ayer of the transferabl,e | am nate or on
the bartr bty BEBIEodba bifled Prfeabindetfis ARG AT BA MRS 211 oves
a magnetic card, havi a.patfern formed nmgnetic stripe to be produced in a
Short &1 nemagiec caridesiendicding Beargatic ST Seeringd fucPsEmdesor | bed
above can be diffused in the transferable material by heating the

t r ansf er abpentad o tiedpp layen ofghe Gansfesablelamingte proralhe sandase: raesfereddosnad t he
transfer or by transferring the transferable material to a base to forma

magnet i c r bedgrasspdite gradmcandardt h&his hBews mapheticRard havirgar pagternvbamed: he
magnetic recording nediumis a magnetic card, nultiple card bases, magnetic
stripes or mlapgeticiskfpeds Be pRalicd iR 2SRt fidk ahianihpatden & refdved.

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



15 integrating themin the final stage of the magnetic card production.
Therefore, the pattern-form ng agent can be diffused in this heat-pressing
step. Regarding the conditions for diffusing the pattern-form ng agent, the
tenperature, heating tinme, anount of the pattern-form ng agent and the |ike
are appropriately adjusted according to diffusivity of the pattern-formng
agent and the types and Tg of the resins used in the |amnate. 20 A nethod
of producing a magnetic card having a nmagnetic stripe on which a pattern is
formed is described in detail hereafter ®s an enbodi nent of the nethod of
produci ng the nmagnetic recording nediumof the present invention. A nethod
of f orm ngfiust walkesombad vithaclergeeto Iig Stani pdlofaotheetng Fig: Gasdneamstimidemenmpftheal 21
first is described with reference to Fig.2 and a flow sheet in Fig.9 as an

enbodi ment méthod bEprodRding the Mhagheeieeordihgt Ml ON theipgeseMGAVANiDE NEdRUsH Of the
present invention. Fig.2 is a cross-sectional view of a transferable

l'am nat e U§EE-debtiddAtyitvaftUGEdnOR RS 1ARFhad usreéfi'?n Ak BRRALtion ﬁ&ﬁ@a bOHe {}Ea% 9

shows the nost advantageous case i1 n terns of production efficienc ecause
of a smaller nunbeg. st e fram.th attern-formatdon, to t car.d

ot oduct §ort MRy EiESaeeny o iR o e S s Binbfet SBeRRRESi ve

| ayer though a pattern can b formed next to the magnetic recarding | ayer
in theagt rg'i‘f?F‘éﬁeé’ISPé Fraher of Henstlram themaBem-anationd icArdaprgdustion in
pattern-form ng agent anti-diffusion layer 1 is provided on a tenporal

carri er bawhich a patterolivfosnied ay the I@at-senitiveradhesivie lagenalthangh apatiggnenibe
recording layer 4 and a 10 heat-sensitive adhesive layer 5 are lamnated in

sequence t forpedpat & the dapnktiomoodingdawgdt ir the trahgferable enaadriab | [anhisatechodAs soon
as a pattern to be formed on the nmagnetic stripe is deternmined, the pattern

i's print edsintiREidBatpat@msiothii@ peitanti\deilstontayil it pRvidea B hesmpra

| am nate to produce a transferable | am nate capable of formng a pattern.
carrier base 9, a colored layer 3 is formed thereon, and a magnetic recording layer 4 and a

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 temporai 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



The transferable lam nate 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 magnetic

recordi ng-reading side after the transfer. Wien it is released fromthe
tenporal carrier base and transferred to an overlay sheet of a base, the
pattern is recognizable on the surface of the transferable materi al
opposite to the base of the transferable material, nanely on the magnetic
recordi ng-readi ng side surface (see Fig.®. 20 Alternatively, in the
heat - press process (Fig.9 - (2)) in which the overlay sheet to which the
magnet i ¢ spattepefarmang dgenbis|diffisad eoviard thesutfacr(tifeenagnetic ecadingtrogrinhside)wift h
the center core and the overlay sheet on the opposite side of the center
core to iniegradtferrad trasderabls tatdrf wheRbReid eraéd pARm Brredosiziblansfier abl e
material is enbedded in the overlay sheet and the 22 pattern-form ng agent

is diffuse %ﬁ)é@ﬁr };et'gg wfagg _ﬁgﬁg Lt ESCHY HFIGQA" [ g f the
transferregwl ranssglrabr% ma?glr ipg{t%}ﬁf erg%ééef[ﬁ%e fordrjre &Sgﬁtﬁg?ﬂgﬁ@a{jﬁﬁsﬁ
recogni zabl e gn_ the etic stripe surface. T t.terp-form agent can
be di 11 useti OB S NeHE REHe Tjebeds cad msafeip. | BRrgRis relirar Fe{lle "o onet | o
card productign. re, it is preferable that the 5 transferable |am nate be
subj ect2d fr@lsgﬂéblggqrwga@ibsﬁum‘fté o the feiyg§ stepy (@9 aridd) 1 83vaBes asa‘gfﬂ{ Frdhe

heat - press step because the pattern-form ng agent can be nore reliably

di ffused. heanpressdtepbedavserihagatierpdemangagent oreeltablyydiffnsed. porti on of
the overlay sheet to which the nagnetic stripe is transferred is descri bed

with reference Baméthgd éf foreling o jatternsinetiase, inamklygonlOpatomotthé everkagishett nent  of
the pattern form ng nethod of the present invention. 10 The nethod follows

the flow shpgh themabebtid stifelik trhdiferRl a6 lesBmisHIBYitie refdrénd@@o Floansidas Bl Sheet
| am nate is forned. However, when a pattern on the nagnetic stripe is

oL e R RS AESA DAL M lIBUSF iAot 1
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 r;lagnetic 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



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-formng transferable material is enbedded in the card base. The
pattern-form ng agent of the fornmed pattern is diffused through the magnetic
recording layer toward the surface (the magnetic recordi ng-readi ng side) of
the transferable material transferred &% the overlay sheet, whereby the
pattern becones_recogni zabl e on the magnetic. 20 stripe surface. In the
magneti ¢ cRAEsfosainEgen ANy Aithsilayero WhIch SO ERR aF #PIORRETING BYE. 88iRg | onal
view of the magnetic stripe part (Fig.5), the lam nate of the magnetic

stri pe-f or¢npased anrthesdrd sutfies. ndhe maghetic saxsiiize gaitwn-iforming agentdiffugedsies2 6 on
the center core 7 with the 23 pattern-formng agent anti-diffusion |ayer 1,

whi ch al soinssiviethe pattanfoniiag bpeneis diffeved througliothe eiiglaesdbfale tdlered dayer Bur f ace.
The magnetic card has pattern-form ng agent diffused areas 2 in which the

pat t er n- f op i NGc 34SRling fayel 4, fHE Bt ABIRHARIRAR LR & S8R Mierche col ored | ayer
3, magnetic recording |ayer 4, and heat-sensitive adhesive |ayer 5 of the

AR S D e e R

of the "pattt _ e overlay §ﬁé¢ con _
the. mmgnet PE OFE SRS 4P eabiatigne Be Pephsoah e DR et Suids SR Pl f ace | n
the manner that there is an area having a density gradi ent which gradually
decl i nes.  erbraded Biminate Hevadieansgnes wevdgaHeatngsidnand GSpRES KRG ng
agent anti-diffusion layer | 10 side. The above-nenti oned nethod in which
t he patt er surfase inctheracnngmthattthere Grantalne laveglaadensity gradient which gradually declines.
Therefore, the pattern is recognizable on the pattern-forming agent anti-diffusion layer !
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.



sheet of a card base in advance allows the pattern to be printed on a
magnetic card with higher positioning accuracy conpared to the nethod in
which the pattern is forned on the transferable |am nate. Therefore, this
nmet hod is preferably used for mass-producing a 15 conpl ex pattern requiring
accurate positioning of the pattern and card base. The magnetic card havi ng
a pattern on the nmagnetic stripe part can be produced in the above process.
The pattern form ng nethod used in the nethod of form ng the nmagnetic
recordi ng medi um of the present inventiol is applicable to sone place on a

magneti c carg,other than the netic.stripe, magnetic recordi medi a ot her
t han magnet i g“‘?@ adgeyetc %@ilsﬁﬁg?ﬂelﬁ’a‘ﬂsé“%éﬁgﬁénﬂlfgsm' W@gg‘@ﬁ‘g&g"lﬁg | ayer .
In order to forma_ pattern in such cases, the magnetic recording |ayer is
onitted, tlaminathesdeserihedabayes onlydenart ofthe base ofithg megneticreardis gpyrsed wiflathei s
repl aced with another functional layer in the flow sheets of Figs. 9 and

10. 24 \Wwagmeetinagipet | Howaval, a sarfsferatdellaminats ambtranisfer sigp nevaring sherénpies faod N ng
transferable | am nate as descri bed above, only a part of the base of the

nmagnet i ¢ Cgdsé nia§ be QY& Bdomh h PaitdiB spreRBREbI R tifd dntiRCeardiBi¢er , a transferable
| am nate and transfer step covering the entire card base may be used to

forma gpattern ‘ﬂ?e]f &ﬁﬁﬁoﬁl@nt@%?{hgtt&ﬂst@%gleggx?ﬁ%{g%gg&'{nftﬂ&‘ﬁreth'i_}dﬁt? mfaeangal%n.t s of

the transferable Tam'nate used 1 nt produci ng e nagnetic

recordi ng nedi um of f.he prese invention are descr.jbed jn.detapl .hereafter
n the o HeRF rPRlOE TRURRCE S PRREh URBUF e Breribrt e debuEIeahe T
showi ng the structure of Fig.2, the magnetic stripe-formng transferable

| ami nat e code pspditiendePy forming on a tenporal carrier 10 base 9 a

patitern-form ng agent anti-diffusion |ayer 1 where necessary, a colored
| ayer 3 As shown in the cross-sectional view showing the structure of Fig.2, the magnetic

stripe-forming transferable laminate can be produced by forming on a temporal carrier
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
i 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 um and preferably 5 to 50 um.
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



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 poddyesters such as pol yethyl ene
terepht hal ate,, pol yol efi ns_such as pal ypropyl ene, cellul ose derivatives
such as cquoﬁ!dSE-e %F‘i %@Fﬁf@?‘%e@taﬁgrd\{%ﬂ'% fayer pegyepts the paﬁ@l"&'f&ﬁ‘i‘ﬂ’g. Anpng

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

r esi st anceagest pfrthé patteph &ontieing faitbarriBused beyand thetppdaver aierthé er base filmis
not particularly restricted. It is generally 3 to 100 mand preferably 5 to
50 m I n tpetetd-tuisigy Seheisldifisedbe was @f héating igrougt the teafsepyithabidhesive lager,
magneti c recording nediumof the present invention, a pattern-form ng agent

anti - di f f ugh otk 3¥@hdif 2 TayRE akPcolBYe@ Yiyde fwald e RRch &I el QUL F6hd@EENe of a
anti-diffusion |ayer prevents the pattern-formng agent of the pattern from

being fwrt I y i t - 1.ng agent
s ot rhsel gt st SR GaREY 10sd HEuRp e Rl Rohe betfe BEM ShBredb D T
magnetic recording |ayer, and.colored |ayer toward the magnet.ic .
Fecor di ng. BRSNS R ofat & Ao bR REGHEE PoEa b HerEoeP o PGS ¢ he
pattern-form ng agent fromadhering to the heat-pressing netal plate during
t he heat - pranséarahje pragrials Hie naemdggniagiagers pptidiffusigndayey Turthen psyesaggl e
material. The pattern-form ng agent anti-diffusion |ayer further serves as a
pr ot ect i veptogegtive fager fohtheentirerteansfecabssf matabdle ftes preicadble thiat ihe ppiterh-foratihe t hat
the pattern-formng agent anti-diffusion |layer is substantially transparent
to light oxgemt aai-didfkionneaiss sabdardtiAfly iaksarent.to light 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 example, cellulose
i 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 [aminate 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.



10 for detecting the pattern so that the pattern fornmed by the
pattern-form ng agent diffused directly under the pattern-form ng agent
anti-diffusion layer is recognizable or the pattern-form ng agent
anti-diffusion layer transmts ultraviolet light emtted for visual check
when the pattern is fornmed by a fluorescent agent. As the binder resin
constituting the pattern-form ng 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 r®sin, polyurethane resin, polyester
resin, vinyl chloride resin such as copolynmers of vinyl chloride and vinyl
acet at e w Alsopit isprefecable tohuse ad filleis st tendvo enghte valdsamtie layen| eThs hardeperis de, or
acrylic acid, epoxy resin, phenol resin, and nelanm ne resin can be used.
Among t hemilsé pef@atiavissdtodm@tons she dugdtslity iod thepaiterh-foiging hgéhantidiffustoaat i ng 20
tenperature and heat-press tenperature of the transferable | am nate for

di ffusing Iaﬁ?ralﬁ?stehﬁﬁé’agé’ m&gvggﬁgg are preferably used. The

pattern-formng agent 1 s presumably diffused through nol ecul es. Therefore,

a hardener suchgja ol wi socyanat e ,.coppound n. be preferably. used to
ross ik the BRRSOARP iR RI0RA e PR P n e ire feh & B RRhteB T o6

Also, it is preferable to use no fil]ers thaé tend to create voids in the

| ayer. Thehmapgilomesomnatibity endpiveingafinty tadhaidxeds praferably vpade HRepiapricddy of
the pattern-form ng agent anti-diffusion |ayer also serving as a protective
| ayer. Par sutdimeadyeyantiviafdusion dyers axe pueferdblysisehe Ipavnsideratiarofiadhestgent , a
hydrophilic resin 5 having | ow conpatibility and dyeing affinity to the dye
i s pref er a@énerdl sletmoplastid@sins datirdsistaieh) dndevadreednbnceiellilose anink aiger s are
preferably used. In consideration of adhesion to general thernoplastic

resins, heﬁ%efér@tﬂé M RRRNg Meh, WRTREINISS MH3BEA0seCRblattl 8 MroFESfteRFabR, €
preferabl e”and, anong them nitrocellul ose and cellul ose acetate are nore

preferable. 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 methy! 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 pm and more



The pattern-form ng agent anti-diffusion |ayer can contain soybean | ecithin,
10 mcrosilica, wax or the |like as a coating-nodifier where necessary. The
solvent used in the paint for the pattern-form ng agent anti-diffusion |ayer
i nclude, for exanple, ketones such as acetone, nethyl ethyl ketone, and

cycl ohexanone, esters such as nethyl acetate, ethyl acetate, and butyl
acetate, alcohols such as ethanol, hydrocarbons such as hexane, tol uene,
and xyl ene. These solvents can be used alone or in 15 conbination of two or
nore. The pattern-form ng agent anti - di f4usi on | ayer can be obtai ned by

appl ying the In fqQr the anti-diffusion | ayer prepared as descri bed above
on the tenﬁﬁﬁ%ﬁﬂﬁhﬁﬁpgﬁnﬁase film using a known conventional technique such
as the reverse, gravure, and die coatings. It is advantageous that the

pat t er n- f or m ngThgeansfesahle lamingte vsedrin theymethedef produping the mageetigrgcordingkness
in ternms of recording/reading properties. However, if it is excessively

smal |,  pomegiufbyf thepresenmirientidiy can @htlwdei acdoldrbe 1ayad (cetivealimyrlayery adent i s

possi bly diffused. In such a case, the diffusion of the pattern-formng

agent is nglloRHidyeftSmdihya Bha%SRliRAnd 4 BoloSRDadeer at éde thehepphb and
durability, the thickness is preferably 0.1°to 5 mand nore 27 preferably
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nmagnetic recor resen ntion can rr col~or ed
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| ayer. In addition, the pattern-form ng agent diffused through the colored
| ayer is hbyer inithenbackgnannd; sheselory, theypatterangieasdy sepapnisell anidithe dasigniyepesty i he
coliored layer in the background; therefore, the pattern is easily
recogni zedimprdvedne desi gn property is
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 sulfate, 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 ar 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 um and to
20 athickness of 0.1to 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



i nproved. Pignments used for the coloring agent include, but not restricted
to, inorganic 10 pignents such as alum na, titanium oxide, chrom um oxide,
iron oxide, zinc oxide, and bariumsulfate, organic pignments such as azo,
pht hal ocyani ne, qui nacri done, perylene, anthraquinone, thioindigo,

i ndanet hrene, and many ot her pignents. Dyes such as phthal ocyani ne, azo,
nitro, quinoline, nethine, azine, and phthal ein dyes can be used in place

of or in conmbination with the above pignents. 15 Metal flakes can be used as
the pignent that effectively conceals th hue of the magnetic recording

| ayer. Usabl e .netal s include al.um num, gold, silver copper, brass,

Y ani um - RO B e TR o Pt s oot BB AR TS akes can
be prepared in the formof a plate using a ball mll or by peeling_ a netal
deposi t ed Prefergbly Heeddn shecolored fayeramanediohimiretresin, fodramidntesin, winanedifiel 1 o 25
m and nore preferably 10 to 15 mand to 20 a thickness of 0.1 to 1 m The
bi nder r esmaleicaciduesinapaoltystiene cesingsledlad, ajkod resim alskbthk hkevm aiditioant therbardebi nder
resins. Alternatively, isocyanate conpounds can be used for heat-curing. For

easy diff ugingdeftibbdfor i plenr-foRhHgngerRnldifigsid lag@r resin having a Tg
| ower than the tenperature 28 to which the transferable material is heated

for difgusing ¢ henRabhebi kAL B AE8Bin bPohALEAPbY 4980 hibybfireCo! OF o

| ayer anong pol yi m de“fesin, resin, rosin-nodi elc acid
in.and the in.addition to

resin, polystyrene resi shel | ac, al kyd resi | ke

the. bf nder PO TE: [Bed sdmtensfE erdrafpiciebRe PaP HamsDanE HEREGr £ uet on
layer. 5 In this way, the pattern-form ng agent of the pattern can be

di ffused t HARNRIRDIE Hiateriabpyfacs: | ayer toward the magnetic recordi ng-readi ng

side, nanely the transferred
The diffusion rate and difficulty varies depending on the type of the resin used in the

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 technique such as two-roll mill, three-roll miil, 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
large 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 pm and particularly 3 to 4 um.



transferable material surface. The diffusion rate and difficulty varies
depending on the type of the resin used in the colored |ayer and can be

adj usted by appropriately selecting the tenperature to which the 10
transferable material is heated and the resin used in the colored | ayer. The
solvent used in the paint for the colored | ayer can be known conventi onal

sol vents and, for exanple, the solvents descri bed above for the protective

| ayer can be used. As for the formation of the colored | ayer, one or

mul tiple coloring agents are mxed into28 binder resin and a sol vent for

di ssol ving the binder resin, and dispersed by using a 15 _known conventi onal
t echni que such Bhe mognetisirécording layertof dhe trapsierable laminggg ysedin the mgghpd ofi 1 |, and
di spersion to prepare a paint for the colored layer. Then, a colored | ayer
can be obtpodedngdthe neagpétid regprding nelditinn of thh @regait miveutomepnebelmepaned; forvent i on
techni que such as the reverse, gravure, and die coatings. The colored | ayer

pr ef er abl ye;hapiaa by lablﬂgéiﬁ?%spaﬁﬂ @tqhe inBprfefib $QBdiA gua?;&,r AWRh RbntRindedagnetfe col or of

the magnetic recording layer. However, if the colored | ayer has an

excessi Velj%ow e?ra%n&dcg%é‘sm%ﬁé g@?&t?&%ﬁésﬂﬁﬂ#gﬁ?ﬁﬁﬁexj r@ﬁﬁ,ﬁtﬁffﬁégﬁggl Eeﬂﬁg{ eadi ng

out put property is errora i ncreasi e possl readi ng
errors durjng .data r.eading. .Therefor it.Js. preferable hat .t he col qred
Cayer Hhs WP AITERRe LS B qeRgn Bahg peihGenisif o 1PFG of vieg nettih-iinrgen
magnetic recording |ayer of the transferable |am nate used in the nethod of
produci ng #Rkdifugaviayer andeniolerad)laygdi um of the present invention can be
prepared, for exanple, by applying a paint for the magnetic recording
| ayer, whi ch cohhainagnetiggnetiercontaingd ér the sndgnetthonecordipgdayeanah be sownent f or
di ssolving the binder resin, on a tenporal carrier 5 base directly, via a
pat t er n- f ofmakrvgic pERAEr sabk hs Firbh bHHE Indga¥ee, cobhlt-vilReréd e dadd) ch@miiflg agent
dioxide, iron-based metal magnetic powder, barium ferrite, and strontium ferrite. Those

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,



anti-diffusion layer and a colored |ayer. The magneti c powder contained in
the magnetic recording | ayer can be known magnetic powder such as y-iron
oxi de, magnetite, cobalt-adhered iron oxide, chrom um dioxide, iron-based
metal magnetic powder, bariumferrite, and strontiumferrite. Those 10
having a coercivity of 20 to 320 kA/mare preferable. The binder resin in
the magnetic recording | ayer can be a known conventional binder resin. For
exanpl e, the binder resins described for the colored | ayer can be used in
general. Alternatively, isocyanate conp@unds can be used for heat-curing.
As the solvent used in .the pai.pt for the magnetjc recording |ayer, the
sol vent s dé%%lﬂzsl@d‘%ranfiﬁﬂwg&o?lgéﬁé gabpmblack %Ptf%"ﬂkséﬁq\ébea? SFerdtused. The
pattemform ng agent in the pattern-formng | ayer can be diffused through
the magnetic rBregaiitder theyagnetimmeeaiding dymmepndtei abtaivasldrydingadingandi ng si de,
nanely the transferred transferable material surface. The diffusion rate
and di f f i cdispeysinvgthe aBodepsgetio gowder] Bisddr ygsin, and sdlhent usiag B kaowin c@iveitonal

adj usted by appropriately selecting the tenperature to which the 20

transf er abbghnidfee’ Fa# exatphe av69o1Rmsl], tit8e-FatBinf1, BaR thill hehfBelMBBELLHKOI hAROT di ng
| ayer. For easy diffusion of the pattern-form ng agent, the binder resin in
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to which t ranstera erral s ( e rmagne ~can contain
e, and i |1 cole BPcataneLai P RO e TBEAGH FHrBRIFRERB necessary.
The paint for the magnetic recording |ayer can be obtained by kneadi ng and
di sper si nopartlalydireiteda g erdwn qopvension applirgten teehnigquesgagbeBtodentt usi ng a
known conventional technique. For exanple, two-roll mll, three-roll mill,
bal | m || ,prodatsotiedd amoumt of medrekic nddting material is applied, subject to an orientation
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 coatingis dried. The magnetic ficld 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 um and more
preferably 5 to 20 um.
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



5 sand m |, disper, honogenizer, and kneader can be used for the kneading

. and di spersing. The application nethod of the paint for the nmagnetic
recording layer is not particularly limted. Known convention application
techni ques can be used. A predeterm ned anmount of magnetic coating material
is applied, subject to an orientation process in which the direction where
the magnetic powder is easily magnetized is aligned 10 wth the | ongitudinal
direction of the application of the nagnetic recording |ayer, and dried.
The application can be done, for exanpl &l using the gravure, reverse,
transfer rqll coater, kiss coater,. o0 i e coater processes. After the

appl i cati oc?@llqmeﬁasl% Aesh a5 GoRoly et of a%@ehq?rﬂdq aélﬁmnaﬁ @FSREie B oT PR TBE ¢ he
recording/reading properties that the magnetic field orientation be
conduct ed asditione! vyl alsokaamplaiy anbydfidecafryltrasidrerghetike pplyester resin.aerydici on can
be conducted using a known technique such as use of a repul sive opposing
per manent resigwilyiatide @sinphriymilvatthaleaedin caplgnaentiohed. nagnetic fiel d
intensity is preferably within a range of 1000 to 6000 G The nmagnetic

recording | ayeraRpehesahple, IRSsoveiisdebdtivel FSRe Potettiv@laP& dih 88tk he
preferably 5 to 20 m 20 The transferable | am nate used in the nethod of
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provi ded w a heat-sensitive adhesive layer hesi on bet ween
t he transfer?bl? Iﬁrri nﬁi? E}%d a card pase.. The he‘egl t-sensitive adhe.si ve

| ayer genet ' YSHEBRALATNS 1O NEAPIYRYRIFY LS BdREErsiPy, ¥y o miggie 288 P, vi nyl
31 chloride resin such as copol yners of vinyl chloride and vinyl acetate
with or wi Thfaut begisensiting adhesivedpyericay pe abtélaﬂ%by appiyiag andydmyygitheigaintder y| j ¢
acid or the |like, polyester resin, acrylic resin, polyimde resin, and

pol yur et hameat-sasitive adiresbe omeid megretic recording layer using a known technique such as the

reverse, gravure, die coating processes.
10 It is preferable that the heat-sensitive adhesive layer has a thickness of 0.5 to 15 pm
and particularly 0.5 to 5 um.

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 difficuity 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

s 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



Al so, for exanple, the solvents described for the protective | ayer can be
used as the 5 solvent in the heat-sensitive adhesive layer. A

heat - sensitive adhesive resin is dissolved in a solvent, and a paint for
heat - sensitive adhesive is prepared by way of mixing and stirring. Then, a
heat - sensi tive adhesive | ayer can be obtained by applying and drying the
paint for heat-sensitive adhesive on the magnetic recording | ayer using a
known t echni que such as the reverse, gravure, die coating processes. 10 It
is preferable that the heat-sensitive ad3esive |ayer has a thickness of 0.5
to 15 m and particularly 0.5 to 5 .tm The_gattern-forning agent can _be

di ffused t3geBUgRhe pattepsErmingak ean ke eagihedifipaiblepnes selectsilfrom knewndygsand c
recordi ng-reading side, nanely the transferable material surface. The

di f f usi on pigmentandDyésfdre preffargble bedavse afd¢iparitiemapl diffusive propeetyofndtkinewndsésn i n
t he heat-sensitive 15 adhesive |ayer and can be adjusted by appropriately

sel ecti ng iisee irl eiFvak adlufifg fieldwbinche (sbe Fdr%ﬁ&ﬁ?lé,&hbxﬁ)aﬂ@,tcﬁdzbaineiaﬁcdi@ﬂé)ed and
the resin used in the heat-sensitive adhisive |layer. For easy diffusion of

the pattergyf %Tﬂ??aﬂ-gg&%?%thFlb@;%nﬁie”@ﬁﬁllﬂ?&étﬁhﬂeﬂoﬂﬁéﬁrl%aéir-ﬁﬁlﬁ%1H%éégr@dhesi ve

| ayer prefera ower than the tenper re to whic
L ant o aoP e b Bent RO R eRLIER pRla EPng TRk
pat Cer n-  GRFFIO] ¢ PN TYFB B DOPRETTS PTG diguirt SIS #aRURIHR agent. The
pattern-form ng ink contains a binder resin, a coloring agent, and a
sol vent . Tepewghee foig sgificiengtime in thethget-prassingrpiodess of thy magheticgecosdingasi | y
di ffusi bl e ones selected fromknown dyes and pignents. Dyes are preferable
because of mediemrprohetionl Thdréfus thereus apeaitvyys rend okexeeltend yddimation property
required for general sublime dyes where quick 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 [ayer, 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



used in various coloring fields can be used. For exanple, nonoazo, diazo,
nmetal conplex salt, anthraquinone, phthal ocyanine, toriallyl nethane, or
peryl ene oil-soluble dyes are 5 preferably used. Known subline dyes can al so
be used. However, in the production nethod of the present invention, the
pattern-formng agent is diffused at a sufficient tenperature for a
sufficient tinme in the heat-pressing process of the magnetic recording
medi um production. Therefore, there is not always need of excellent
sublimation property required for genersgl subline dyes where quick
diffusion is desired. It is rather preferable to 10 use non-subline dyes
wi th the edigjessngthemn witea Rhavin ¢dnivgntivhal digpeesidroagpagitusgectt as thoerollintitler resi n
used in the pattern-formng ink can be known conventional binder resins.
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used in the heat-sensitive adhesive |ayer, exhibiting excellent adhesion to
t he over| a3pdgmedictividh preferably be used. The solvent used in the
pattern-formng i nk can be known conventional solvents. 20 For exanple, the
sol vent s descr i Bedthiwhnass of the patien pant smot pavticnlaty hgeed.  didvwever, fif gepenh | ayer,
colored |l ayer, magnetic recording |ayer, and heat-sensitive adhesive |ayer
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nmultiple pattern-formng agents into a binder resin and a solvent for
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conventi ona | Spersion appara us such as two-rol

between the non-printed area and the printed area is enhanced while the 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 pm.

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 pattem-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



three-roll mll, ball mll, sand mll, and disper. The pattern can be
printed by way of a known printing technique such as the gravure,

fl exographic, offset, screen, and inkjet printing methods. The gravure
printing is suitable particularly in ternms of printing quality 5 and
productivity. The thickness of the pattern print is not particularly
limted. However, in general, the magnetic stripe-formng transferable
material is wound up in a reel and therefore, when the thickness is
excessively large, the level-difference Yue to the difference in thickness

bet ween the non-printed area and the printed area i s enhance i.le the

Cr ansf or abi<BtEREOEENG fheQy ey shs6hep {ﬁs obeestie ﬁﬂ&aheﬁbprpﬁsaﬁe'r ERGaet e i ar <o
be defornmed. This nay deteriorate the adhesion between the nagnetic

stri pe- f orseverg! tensumistutgsab iseveral hewis 40 didfuse thaeatterndormipg egent toward thepr ef er abl e
that the thickness is 0.5 to 5 Itmand particularly 0.5 to 2.0 m In this

way, a patfrgisferded tfaasferableunaterial sivadeaivhaeby the paitdd id retognizable@nalpl e, on the
heat - sensi ti ve adhesive surface of the magnetic stripe-form ng transferable

materi al  ofonMlettdBagdeticiaRPsupfac@ card base to which the magnetic stripe is
transferred. 'Wth régard to the nethod of diffusing the pattern forned as

d i hed ab j f . i.al h f I i al
e oy S DR dRbf 1T EDSA b, , ERAAAT A 2
tenperatures of, 40 t

80 C for_ several hours to, ,sev ,rgl days.to . diffuse the
pat { er n- f oFAEIRGC SRFFANG BRAIER H1BE PSR EN Ol Gan F TERIEN bY BADERGHE { he
transfer 20 process, whereby the pattern is recogni zable on the surface of
t he transf Bilawing fingreseentipattespfomning inko  {lie fivarcecent pattern-fremingdnk pithabl e
material is transferred. Alternatively, when heat-pressing is used to
produce a pragmneinventivmrabntaidsen hinden sésair atol .eflvmeseentalgents transferred to the
overlay sheet of a card base, placed between heat-pressing netal plates
together w th t{ige Sdorescent 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 O8” 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



center core and the overlay sheet on the opposite side, heat-pressed at 100
to 160 C for several tens mnutes to several hours to diffuse the
pattern-form ng agent toward the transferred transferable material surface,
whereby the pattern is recogni zable on the conpleted magnetic card surface.
5 When the pattern-formng agent is a fluorescent agent, the nethod of
produci ng the magnetic recordi ng nedi um of the present invention can be
realized by printing of the follow ng fluorescent pattern-form ng ink. The
fluorescent pattern-formng ink of the 3fresent invention contains a binder
resin and a fluorescent agent. The fluorescent agent in the fluorescent

pat t er n- f orkimplace i theabqvis desraibedpolasingapentiar lupgeseeni ggend fo formwpaierg fni c
fluorescent substances. Specifically, preferable organic fluorescent

subst ancesthe maguetie rbemding ardivn.t hi ophyne type, diam nostil bene type,

i mdazole type, coumarin type, naphthalimdo type, and rare-earth conpl ex

fluorescent typEhedypatdpRtarfify fenishigdybeqied foredanld indmbitdtion Wbkl e
comercial fluorescent substances include a trade nanme "UVI TEX OB" produced
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Kayaku Co. ast séries”, "Fluorol series”, unogen
series". produced by BASF, and "Lum col or" produced by Recording Materials
Resear Institute K K.. Fluorescent dyes are preferably used because they
are readily diffusible. The fluorescent pattern-formng ink using the above

f1 uorescenk Bgﬂ#§ can be 20 prepared in the same manner as the above
descri bed pattern-form ng i nk except that the fluorescent agents are used
in place of thellspresent inventisings desgribagianmwre dtaih hedeafter paing examples aridng agent
i s prepared using lumnous, infrared, or other dyes or pignents for

f unct i onal coniparatize exampleo naowdvier, tiapréenpinegmioads nsilingted he tescyramples.

pi gnents for functional

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



35 ink in place of the above described col oring agent or fluorescent agent
to forma pattern on the nagnetic recordi ng nmedium These pattern-formng
agents may be used, for exanple, in conbination with a coloring agent and a
fluorescent agent or further in conbination with another functional ink. 5
EXAMPLES The present invention is described in nore detail hereafter using
exanpl es and conparative exanples. However, the present invention is not
limted to these exanples. The term"parts"” nmeans "parts by nass”

hereafter. 10 Exanpl es using chronmatic dges or fluorescent dyes as the
coloring agent in the attern form ng agent are described hereafter. The
fol | owi ng t edpdardene ia-3ia %‘fﬁs‘églﬂille%s o rofusedpe used in the exanpl es and
conparative qﬁgglh] I rrier base film polyethylene

terepht hal ate P &ﬁgﬁéﬁgzégﬁﬁﬁgkﬁggs of 24 m 15 B. Preparation of the
paint for the pattern-form ng agent anti-diffusion |ayer (also serving as a
protective layer) cellulose acetate resin 8 parts ("L-20" produced by

Dai cel Chem cal T ybeod ﬁfa%%alsmcepm? p@iy)so@ﬁinlaté'v@e?@stﬁ?&l%ﬁ\ﬁ%uﬂfc%’tl?@%ﬁvé@s' n 2
parts (" CAP-504-0.2" produced by Eastman” Chem cal; Tg: C) acetone 25

parts et n}ékngaaccﬁgﬁﬁ*,e 'Pl?en?ﬁ) tpﬁlj,nsocyanate 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)

methy! 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.



toluene 20 parts cycl ohexanone 20 parts polyisocyanate 4 parts 36
("Hardener No.50 (active ingredients; 50%" produced by Dainippon Ink and
Chem cals, Inc.) The above naterials except for polyisocyanate were stirred
and sufficiently dissolved using a disper. Then, the polyi socyanate was
added thereto, and this was further stirred and honogeni zed using disper to
prepare a paint for the anti-dispersion |ayer of a 5 pattern-form ng agent.
C. Preparation of the paint for the colored |ayer netal flakes: alum num
powder 20 parts ("210EA" produced by SBdwa Al um num Powder K. K.) vinyl
chloride-vinyl acetate copolyner resin 16 parts ("VAGH' produced by Union
Car bi de CdY-JoeRaration: of fp papms @)thf)ma%ﬁ{@trﬁ%@“gé@ieh 4 parts ("TS-03" produced
by Dai ni ppon Ink and Chemcals, Inc.; Tg: -30 C) nethyl ethyl ketone 75
parts tol uerbariﬁ:ﬁfpaitttmagmeyiclpOdeanone 17 parts polyi socybihpasts5 parts

(" Hardener N?“lé[?l- ff‘]‘;’ profuceg gy Aﬁ? 0gyo 09,]‘;/() c odive yorce%iﬁy
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 | part
(“TS-03” produced by Dainippon Ink and Chemicals, Inc.)

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

Tg: 68 °C)

MEK 45 parts

toluene 50 parts



o

Dai ni ppon I nk and Chem cals, Inc.) The above materials except for

pol yi socyanate were stirred and sufficiently dissolved 10 using a disper.
Then, the polyisocyanate was added thereto, and this was further stirred and
honogeni zed using the disper to prepare a paint for the colored | ayer. 37
D. Preparation of the paint for the magnetic recording |ayer bariumferrite
magneti ¢ 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; 38g: 70 C) pol yurethane resin 10
parts ("TS-03" produced by Dainippon Ink and Chem cals, Inc.) MEK 50 parts
tol uene 50 parts cycl ohexanone 25 parts polyisocyanate 10 parts
("Hardener No.50 (active ingredients: 50%" produced by Daini ppon I nk and
Chemi cal s, | nc. Theldbevahrugiabai&t stidsl, waTicicttbedissoivddhandinienidedwsimsed i n

t he Japanese Unexam ned Patent Application, Publication No. H09-059541 to
prepare a ggletto fidpart BPaRAh Feal LR diNGvEaYRE- B Preparation of the

pai nt for t heat-sensitive adhesive | ayer

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

Amine salt of a chromium complex salt dye 4 parts
<C.]. 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 chioride—viny! 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.]. 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



pol yuret hane resin 1 part ("TS-03" produced by Daini ppon Ink and Chem cal s,
Inc.) vinyl chloride-vinyl acetate copolyner resin 4 parts ("Sol bi ne C5"
produced by Ni sshin Chem cal Industry Co. Ltd.; Tg: 68 C MEK 45 parts

tol uene 50 parts 38 The above materials were stirred, sufficiently

di ssol ved, and honobgeni zed using a disper to prepare a paint for the

heat - sensitive adhesive layer. 5 F. Preparation of a pattern-form ng ink
[A] Amine salt of a chrom um conpl ex sat; dye 4 parts <C. 1. Solvent Bl ack
43> ("Ei senspiron Bl ack GWH Special " pr duced by Hodogaya Chem cal Co.,
Ltd.) polyuretjapge resin 2 parts ("TS-03" produced by Dainhpgg& I nk and
Chem cals, Inc.) vinyl chloride-vinyl acetate copolyner resin 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 zedTHs e hatdHafPRére SO, SRRtRny BRédadNaddKdMdi@nizeKudify 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 Datnippon 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
L. 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)



10 G Preparation of a pattern-formng ink [B] copper phthal ocyani ne dye
<C. 1. Solvent Blue 70> 4 parts ("Neozapon Blue 807" produced by BASF)

pol yuret hane resin 2 parts ("TS-03" produced by Dai ni ppon | nk and

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

("Sol bi ne C5" produced by N sshin Chemcal Industry Co., Ltd.) MEK 43 parts
39 toluene 43 parts The above materials were stirred, sufficiently

di ssol ved, and honobgeni zed using a disper to prepare a pattern-form ng ink
[B]. 5 H Preparation of a pattern-formypg ink [C] carbon black 10 parts
("REGAL99R" produced by CABOT CORPORATI ON) vinyl chloride-vinyl acetate
copol ynmer r epolyufitipde trssin (" VAGH' produced by Union Carbi de Cagrapsr ati on)

pol yur et hane resin 2 part "TS-03" pr ced by i ni ppon | nk and
Chenmical s, | ﬁé[.e%s-bfmog'eceﬂiwt 1“‘?59"&@5@“‘2%‘5’8?“?@3 Ing& yi socyanate 4 parts
("Hardener Negx@ (active ingredients: 50%" produced by 40 parts

toluene 40 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.)
viny! 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



Dai ni ppon I nk and Chem cals, Inc.) The carbon black and vinyl chloride-vinyl

acet ate copol yner

through a sand m ||
pattern-formng ink [C

resin

were pre-kneaded in a two-roll mll and then passed

together with the other materials to prepare a

10 1. Preparation of a pattern-formng ink [D

copper phthal ocyani ne pignent 10 parts vinyl chloride-vinyl acetate
copolyner resin 8 parts
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

e R 1 Ao

acet at e copol yner

through a sand m ||

-formng ink [D].

resin

5 J.

("VAGH" produced by Union Carbide Corporation) 40

were pre-kneaded in a two-roll mII and then passed

together with the other materials to prepare a pattern

Preparation of the non-patterned area filler ink

metal fl akBsPrepdratiomefia Pemelsentatterarforning ink [A]

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].



("210EA" produced by Showa Al um num Powder K. K.) vinyl chloride-vinyl
acetate copolyner resin 16 parts ("VAGH' produced by Union Carbide

Cor poration) polyurethane resin 4 parts ("TS- 03" produced by Dai ni ppon | nk
and Chem cals, Inc.) nethylethyl ketone 75 parts toluene 75 parts

cycl ohexanone 17 parts polyisocyanate 5 parts ("Hardener No.50 (active

i ngredi ents: 50% " produced by Daini ppon Ink and Chemcals, Inc.) The above
mat eri al s except for polyisocyanate were stirred and sufficiently dissol ved
using a disper. Then, the polyisocyanat@2was added thereto, and further
stirred and 41 honogeni zed using the disper to prepare a non-patterned area
filler ink. K Efmplesrandicompartive ¢lamplessemgchyomatie diiesasithg pajtermforinigg
fluorescent substance [A] 2 parts ("UVITEX OB" produced by Ci ba Specialty
Chenmi cal s)agpad areldesicHbgicheredien 2 parts ("TS-03" produced by Dai ni ppon | nk
and Chem cals, Inc.) vinyl chloride-vinyl acetate copolyner resin 8 parts
(" Sol bi ne (@glnﬁfeqquced by N sshin Chem cal Industry Co., Ltd.) MEK 44 parts

A polyethylene terephthalate film having a thickness of 24 um was used as the
5  temporal carrier base. The above described paints for a pattern-forming 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 pattern-forming agent anti-diffusion layer, colored layer, magnetic recording layer,
and heat-sensitive adhesive layer, respectively. The pattern-forming agent anti-diffusion

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

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 pm. 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



toluene 44 parts 5 The above materials were stirred, sufficiently dissol ved,
and honogeni zed using a disper to prepare a fluorescent pattern-form ng ink
[A]. L. Preparation of a fluorescent pattern-formng ink [B] fluorescent
substance [B] 2 parts ("Lunpbgen F Violet 570" produced by BASF)

pol yuret hane resin 2 parts ("TS-03" produced by Dai ni ppon | nk and

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

(" Sol bi ne C5" produced by N sshin Chemcal Industry Co., Ltd.) MEK 44 parts
tol uene 44 parts 10 The above materials 4%ere stirred, sufficiently

di ssol ved, and_honogeni zed using a d|$ﬁar to prepare a fluorescent

pat t er n- f ovifanigingiRrepse ma@lnqz(pacpdyp@%b ocsilg detsekurehog kit e A0S ag 1.3
chromatic dyes as the pattern-form ng agent are described hereafter.

( Exanpl e 1MPA fprcd(ytetInthimneest eTieghitinak afiteout td acdedw prodacetarhadaets sardkhdvh m was
used as the 5 tenporal carrier base. The above described paints for a
pattern-fomqﬁgg_agent anti-diffusion |layer, colored |layer, nmagnetic
recordi ng | ayer, and heat - sensiti ve adhesive |ayer were applied and dried
on one sur{ the filmin this order using a reverse coater to forma
pattern-fo nlng a ent anti-diffusion |layer, colored | ayer, magnetic

recordi | ayer
§1 g1ay A magnetic card was produced in the same manner as Example 1 except that the

pattern-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 | 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
15  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



and heat-sensitive adhesive |ayer, respectively. The pattern-form ng agent
anti-diffusion 10 |layer had a dry thickness of 1 gm the colored |ayer, 4 m
the magnetic recording layer, 9 m and the heat-sensitive adhesive | ayer,
1.5 m A pattern was printed on the heat-sensitive adhesive |ayer of the
transferable material prepared above by way of the gravure printing using
the pattern-formng ink [A] as showmn 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
constant tenperature roomat 60 C for 244hours to diffuse the coloring
agent in the pagtern through the heat-sensitiv adhe&%zf | ayer, magnetic
recor di ng P%B?,OHQHWIHEH}%F%“Q%P@PW XAMPlfe> PaR{SBIASE E’%&lilﬁleer base of the
transferable lam nate. After the magnetic stripe-formng transferable
| ami nat e ppatterrfogminigovk [Bls cut to obtain the transferable material of a
specific width, the transferable material was transferred 20 to a pol yvinyl
chl ori de c@uthpass®e Bxampryl)sheet (produced by Tai hei Chemical Limted.)
using a heat seal tester (produced by Tester Sangyo). Then, the tenporal

t

carrier base wﬁﬁgr‘g@{ﬁg}é@g eargﬂﬂm%ﬁ Iﬁxaangskmm&sm-;ﬁﬁ Gasadla0gpt her with

the card base ce anot her overlay sheet on the opposite side

machi ne { prORDER T g Bboi pe 48e ARSHEHEPtnir i Paf G e 5"

for 20 to 30 m nutes. Then, it was cut out to a card to produce a magnetic
card shownanti-giffppign fayer Eretagiive loypr)svas apalisieen enceyrace pidhgtilyudegia 1eveste same
manner as Exanple 1 except that the pattern-formng ink in the pattern
printing ofoatex ampley thickasssoépluaced with the pattern-forming ink [B].
| Then, a pattern was formed by way of the gravure printing using the pattern-forming
ink {C] to a dry thickness of | 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 pm; the magnetic recording layer,
9 um; and the heat-sensitive adhesive layer, 1.5 pm.
Afler the magnetic stripe-forming transferable laminate prepared above was cut to 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.



(Exanmpl e 3) A magnetic card was produced in the same manner as Exanple 1
except that the 10 standing of the magnetic stripe-form ng transferable
lam 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 Exanple 2 except that the standing of
the magnetic stripe-formng transferable lamnate in a constant tenperature
room 15 at 60 C for 24 hours after the pattern-printing in Exanple 2 was
elimnated. (Exanple 5) A magnetic stripgé-formng transferable material was
prepared in the sane manner as in Exanple 1, and the pattern was printed on
the area ofhepnitwayeytion tasyeasd tq producegmagngtic ¢ardt he card base where the
magnetic stripe was to be transferred) by way of the gravure printing 20
usi ng t he (patmparafivé Brxamplg 2)nk [ A] as shown in Fig.7. Then, a magnetic card
was produced in the same manner as the magnetic card production process of

Exanpl e 1. (Examﬁa%n&ilc Ardagisioteced i the\wiie Aaomkice Compatakiee Eramgpladnner as
Exanpl e 5 except that the 44 pattern-formng ink in the pattern printing of

Exanpl & 5 @t ek tRGRHe M- lﬂnfr%gﬁk RECdfpatathR EXa RG] Wat{(t%h}_acéa%ﬁip%a“ ve

Exampl e 1) A“pol yethylene ter thal ate filmhaving a I ckness of 24 m was

used as th e r. rrier base film The above described paint for the
patter -f&fa%elﬁléftogg@%tlﬁl Q%fl -diffusion layer (protective |layer) was applied

on one surface of. the fi usi ng a reverse
(Comparative Examplle% g

A magnetic card was produced in the same manner as Comparative Exampie 1
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
x ...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



coater to a dry thickness of 1 m Then, a pattern was fornmed by way of the
gravure printing using the pattern-formng ink [C] to a dry thickness of |
m Subsequently, the paint for non-patterned area filler was 10 applied to
the area where the pattern was not formed by the pattern-formng ink [C
using a gravure cylinder that has the negative pattern of the above pattern
to a dry thickness | m Then, the paints for the colored | ayer, the
magneti c recording |layer, and the heat-sensitive adhesive |ayer were
applied and dried in this order using a4beverse coater to forma colored

| ayer, magnetic .recording | ayer, and.heat-sensitive hesi ve | ayer, 15
respecti vef iuatpﬂé)ydgq:aay ey %OWHW'QUWWOPWWH&%S“E%CW%‘ “ecsﬁéfearmgneti c
recording layer, 9 m and the heat-sensitive adhesive layer, 1.5 m After
t he magnetiagnetiecgrd- f ormi ng transferabl e | ami nate prepared above was cut to
a specific wdth, the transferable material was transferred to a pol yvinyl
chl ori de card balserecardap/readigdhmeperfipsy cfdhe ebtainyd magietic calis Wwecaimedsuradt ed)
using a heat seal tester (produced by 20 Tester Sangyo). Then, the tenporal

carrier baggngved AGITESTER 2000 paéddyy Baaed Inwasatiohaditd asss@dSOAE her with
the card base center core and another overlay sheet on the opposite side

) I . ; oo . hi
(roducst 3% SRS bt (RERaflond fort 8RR AL Heihe WY SRR R R BIRhTC T T
30 mnutes. 45.. Then, it wa t t tQqacard t roduce a mmagnetjic card.
Coompar at | adRyis SPE on e hdhehit bard hoch o hr it e Birtite g B RR AR o 5
Conparative Exanple | except that the pattern-formng ink in, Corrparﬂlti ve
Exanpl e | Wiekngssof thedpagrietirecadingdayss vyas paiustsd ﬁ?q?éﬂl&% t[*@f 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

% ... 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.



(Conparative Exanple 3) A magnetic 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 Exanples 1 through 6 and Conparative
Exanples 1 through 3 were evaluated as follows. (Pattern stability) After
stored in a constant tenperature roomat 60 C for 1000 hours, changes in the
col or and contour of the patterns on the magnetic cards were observed. The
patterns on the 15 nmagnetic cards produ@ded in Exanples 1 through 6 had no
changes and nmintained the initial color and contour. (Design property) The
magnetic strllpblegdarts of the nagnetic cards were visually evaluated. o ...
good contrast and color; 20 A ... blurred contrast or dull color; or X

~_ .blurred cbntrast and dull cdlor ( Qut pihe fikmisdrwét i ons of the nmagnetic
cards) The npgnitude of| | evel -di fference §té J fooig e s s g&;@sgag@giohge gard as
a lamnate was 46 eval judPE8iny) n@&’éﬁ}ﬁ‘i n E{t@ﬁdfd}ﬁlagblﬁ Btg)tdeﬁllvagtaggt iong due to
the surface foughness of P@Peﬁﬁgnféllcﬂ@tlela‘?r B8tk gg(g \/R ARt QRer ti es
of the obtai hed nagnetic cards |were neasugp aan GIESTER 2000"
alr ot o ~n Al 1L+ A h

pr oduced by rgr L—aie 1rrL FratH-ofg—ora—oa 1515 U'IT — o

Example 2 ) o 4 o

Example 3 0 o 3 o

Example 4 0 e) 3 o

Example 5 c o 4 o

Example 6 0 s 3 o

{ Comparative

Example 1 © A ’ )

Comparative

Example 2 ° A ’ )

Comparative

Example 3 ° ) 6 A

As apparent from the results 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



5 7811-6 and the output fluctuations were obtained using the equation bel ow.
As for the nmagnetic stripe on the magnetic cards used for producing the
sanpl e magnetic cards, the thickness of the nagnetic recording |ayer was
adj usted according to their spacing so that the average output is equal to
the standard card output. Qutput fluctuation ((maxinmum output val ue -

m ni mum out put 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 det é®ni ned and easiness to nodify a

25 g B IR G R AR 5,

10, and 1 eps ter rma 0 the

conpletion of a card is as, snmall as or | owe 1d qui ck response to card
del i very mrﬁ@pwzﬁh?-tmpw EAADPIgHSE pisd oR sk AhgmEnt of BNty ABIAWY st eps

fromthe pattern-formation to the conpletion of a card is 7 or 20 higher
and qui ck disturhed drethe dongifudingbandvenyvensedligsetians of thequtinting.at Thenefotesit ifot
avai lable; A ...the nunber of steps fromthe pattern-formation to the
conpl et i oninplossible & elimhate dugpud flucthiitdons e SPUrtiRrmse, Bithie methvdJaktbg oflforming
] Table 1 The nunber of Desgin output steps fromthe Easiness of response
propertsy i qohiiad pafReh RATHK! frdf06FeE hPhber Bf 88hd A€ FquABHfrom the
pattern-formation to the completion of a card, whereby quick response to delivery time and
pattern-modifications is not available.
Examples using fluorescent dyes as the pattern-forming agent are described hereafter.
(Example 7)

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 um; and heat-sensitive adhesive layer, 1.5 um.

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 pm 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



to the conpletion pattern-nodifications of a card Exanple 1 0 0 4 0
Exanple 2 0 0 4 0 Exanple 3 00 3 0 Exanple 4 0 0 3 0 Exanple 500 4 o
Exanple 6 0 0 3 0 Conparative 0 A7 X Exanple 1 Conparative 0 A7 X
Exanple 2 Conparative 0 X 6 A Exanple 3 As apparent fromthe results in
Table 1, Exanples | through 6 ensured the sane 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 | ayer and colored | ayer so
as to color them Accordingly, the di st 4fce between the magnetic stripe

surface angd the netic rdjin er n I in the
patterned ngpée ceéﬂﬁgtﬁ%ﬂ vﬁgfefc(ggw&%i gt V- coqu g%@’gtb%é% ?reg‘\te ﬁg:%]gtjﬁaést I ons due
to the patt rn occu re Mor eover, a sna] | er er of steps fromthe
pattern- déP ngy i 360‘1’4{@&1?&?15‘?%{?%% sige 1 th@é vesE Hute to a
significantly 10 short delivery time and qui ck response to
pat t er n- nodi f i ceftérdhesmaginticsiriperforming trentferable faneinataiprepated gbotrewal qut trance i n
spaci ng between the magnetic

specific width, the transferable material was transferred to a polyvinyl chloride card base

5  overlay sheet (produced by Taihei Chemical Limited) using a heat seal tester (produced by
Tester Sangyo). Then, the temporal carrier base film 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, 1.td) 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 fluarescent 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.



stripe surface and the magnetic recording |ayer by printing ink having the
sane hue as the colored |ayer (concealing layer) in the non-patterned area
with the negative pattern of the patterned area logically aligns the
positions and |l 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. ¥erefore, it is inpossible to
elimnate EUt t ;Iuctuations. Furthernore, in this nmethod, a step of

form ng 5 xﬂgéﬁﬂ Ve pattern is added and a | arger nunber of steps are
required fromthe pattern-formation to the conpletion of a card, whereby
qui ck response A Bagedtic\stipg-forming faasfergble daminatepeaspireparaddn the sgmasranagrais| abl e.
Exanpl es using fluorescent dyes as the pattern-form ng agent are descri bed
her eaf t er .Exafniplesimmidethd fludk@soknpdtigat Wad winged @t ¢hp lateh alf Hieeafd base heeriap gheet

t hi ckness of 24 mwas used as the tenporal carrier base. The above

descri bed (paiaftafealvieretHelmiphemcRipe @%@tbe%héfeﬂéd)fw'%ﬁfbfﬂh@gﬁ&ure pahtaiged
| ayer, magnetic recording l'ayer, and heat-sensitive adhesive | ayer were

appl i eq qgglrgg]ﬁééﬂﬁr%eﬂgﬁu%%ﬁﬁﬁﬁ‘?Jka[%\*].%s3!;1# irﬂ?i&ﬁi Sméﬂsgﬁgtg%a@ar everse

coater to uor escent agent tl - usioff | ayer, yer,

magneti c recarding,l ayer. and heat-sensitive 15 gdhesive |la

eapect | vers pridey F bamEanat? &L 62 Fined Brd BroBR PR e ample T ckness
of 1 m the colored layer, 4 m the magnetic recording |layer, 9 m and

heat - sensiEx¥8PlgdRbsi ve | ayer, 1.5 m A fluorescent pattern was printed on
the heat-sensitive adhesive | ayer of the above prepared transferable

mat eri al by wayA ofgndtie cgrdwvas prodicedin the sasé mgnndies Exkaropled & exgept that the

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 um 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 1 um; the colored layer, 4 um;
and the heat-sensitive adhesive layer, | 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 pm or smaller. In this way, a



20 pattern-formng ink [A] to a thickness of 1 mas shown in Fig.6. It was
allowed to stand in a constant tenperature roomat 60 C for 24 hours. At
this point, the tenporal carrier base was released. The transferable
material was irradiated with ultraviolet light using an ultraviolet
irradiator fromthe fluorescent agent anti-diffusion |ayer surface side and
the 49 fluorescent pattern was recogni zed. It was confirnmed that the
fluorescent agent was sufficiently diffused toward the transfer base side
in the above aging step. After the magnétlic stripe-formng transferable

| am nate p e ove,was cut .to ific wdih he transferable

mat eri al %fﬁ?]ag?rf]%cbcqn&e ‘"ﬁd?%?’ﬁ%?‘%g‘ﬁ%?ﬁeb&’a%m ase 5 overlay sheet
(produced by Tal hei Chem cal Limted) using a heat seal tester (produced by
Tester Sangyo) . Therfliprescemt p@@%@é@nm@a&m&leﬁr parsderable ghaghwas plagpden therne
overlay sheet was heat-pressed together with the card base center core and
anot her owveagnayresérdatg layerichatainoyposd base siithahel iorgscanypaticrrsiqerfesisg Hgndachi ne
(a |l aboratory vul cani zi ng pressing machine (produced by Toyo Sei Ki

Sei saku- shgat-plesed @t a fenipRraee aF 12®t0f30P80inkia pkddure o8t PrEeRUfR 136 25 20
kg/cnm2 for 20 to 30 mnutes. Then, it was cut out to a card to produce a

magnet i I oduced in
thg sansg nrglﬁirrlll%rs ?1gﬁﬂ%ﬁﬁe{%ﬁy@r&%&%ﬁ@%ﬁéﬁ@ﬂuOr e 995 9’6\9@%%‘?‘% form ng
WA O ARSI, CELLTD, PR . SIS Yt sl e
was produced in the sane manner as Exanple 7 except that the_ _standi ng of
t he nmagnet 102 sencepled et Hg masnaks eripprentpipivesatddaph Thenbe BRT Mambéieat ur e

room
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 pm.
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



at 60 C for 24 hours after the fluorescent pattern-printing in Exanple 7 was
elimnated. 20 (Exanple 10) A magnetic card was produced in the sanme manner
as Exanple 8 except that the standing of the magnetic stripe form ng
transferable lam nate 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-formng transferable | am nate was prepared in
the sane manner as Exanple 7 and the fluorescent pattern was printed on the
area of the card base overlay sheet (i €. an area where the magnetic stripe
was to be tr ferred), b f the gravure printing 5 using the

fl uorescerﬁunﬁ%%sttoé?"ﬂ&efr@?#ﬁ\éﬁﬁﬁg [A] as shown in Fig.7. Then, a magnetic card
was produced in the, ?agE manner as.the magnetic card production process of
Exanpl e 7. qExBMPSLDYorascracsfatsioear d was produced in the sane manner as
Exanpl e 11 except that the fluorescent pattern-formng ink [Al in the
pattern-pri n i.ngomé vistderfit@edcknageemisseq, hutatie pattem isi@rachgnifdblmyoescent
pattern-formng ink [B]. (Conparative Exanple 4) A transparent overlay sheet

on whi ch a nagnekible MEGEEICERREMIXIAY anddfe PARM RYedognizhé.ned, a center core, a
transparent overlay sheet, and a magnetic tape were lamnated in this order

and heast-S@hﬁglmlﬁp%ﬁﬂe%o?él’éF%thgﬁé‘r&rm a pre-lamnated card base. 15 A

pol yet hyl ene terephthal ate aving a thickness of 188 gmwas used as the

t |t f t fil T b i bed i.nts f I t
agent ant | o RGPS syt e i PR batER e nint Bk By vina el T ayer

were applied and dried = . S )
light from the magnetic stripe was visually determined in the sunlight or under the room

light.
© ... no visible fluorescent pattern contour;
10 A ... some visible fluorescent pattern contour, but the pattern is unrecognizable;
% ... 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



on one surface of the filmin this order using a reverse coater to forma
fluorescent agent anti-diffusion |ayer, colored |ayer, and heat-sensitive
adhesi ve | ayer, respectively. The 20 fluorescent agent anti-diffusion |ayer
had a dry thickness of 1 gm the colored layer, 4 gm and the

heat - sensiti ve adhesive layer, | gmor smaller. After the heat-sensitive
adhesive |ayer was forned, a fluorescent pattern was fornmed by the gravure
printing using the fluorescent pattern-formng ink [A] to a dry thickness
of I gmor smaller. In this way, a 51 f33uorescent patterned conceal i ng

| ayer transferable sheet was forned. The fl| uorescent patterned concealing

| ayer t r anthicknegs|of theasgnetip tecprdinedayesnwahedjustedygreerdingde thairgpacing so that the

| ayer-containing card base with the fluorescent pattern side facing it and
heat - pr essadrage oatpue ispqoatto the stinddrd@atdooui®0. C and a pressure of 16 to 18
kg/cn2 for 15 to 25 5 mnutes using a platen pressing nmachine (a | aboratory
vul cani zi ng pugms MRGuABRHNPA)E (hRXRAHCAHpR Y alley ehifigiuih olpltsakie) shRraget d) to
attach the concealing |ayer transferable sheet for a concealed card to the
magneti c st r.lne- t.ahpi ng card base. Then, the PET filmof the transfer
sheet was %’lg[ @gggﬁpt gbporm a magnetic card. (Conparative Exanple 5) 10 A

magnetigc card was produced in the same manner ng aratiy ampl e 4
except "ichat f’h\évalﬁsd (:/‘égt“'dﬁ’freé?ﬁ‘?‘?ngru/ﬁ?‘ilfgl%%@a‘[ PR 'Cd?%g‘ﬁs?%ia{}rgbl’:/‘kanpl e 4
was replaced wth the fluorescent pattern-formng ink [B]. (Conparative
Exanpl e 6) A magnetic card was produced in the sanme manner as Conparative

Exanple 4 15 except that the colored | ayer had a thickness of 7 m The
magneti c c@akds2having the fluorescent patterns were eval uated as foll ows.

1

Concealability | Concealability éﬁf;i‘;gn%fe Outout
of fluorescent | of fluorescent tted fluct pt .
pattern 11 pattern I q emitted from uctuations
uorescent pattern
Example 7 o o o o
Example 8 o o) o o
Example 9 o 0 0 o
Example 10 o) 0 0 o)
Example 11 0 o o o
Example 12 o) o o o
Comparative
Example 4 A ) © A
Comparative
Example 5 A ) © A
g)c:;nm;ialr:téve o 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



(Pattern stability) After stored in a constant tenperature roomat 60 C for
1000 hours, changes in the color and contour of the patterns on the
magneti c cards were observed. The patterns on the 20 magnetic cards
produced in Exanples 7 through 12 had no changes and nai ntai ned the col or
and contour. (Concealability 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 emssion, But the pattern is unrecogni zabl e;

(Conoeal afierd) ks HECFREGAITEIcF ke siRien e GRLRP4s EERPERE RS, °, e

fluorescent pattern pripts.was visible by using reflected light fromthe
nmagnet i c §Fﬂ‘?ﬁ5’@n®§§15511%Gél}tll?théé’t“éliglﬁ %‘@Omlgl"ltregg?ﬁf{l?t@‘%%@rweﬁﬂ MGENS oom
light. o ... no visible fluorescent pattern contour; 10 A ... some visible

f | uor escerstripgasurfacmansshe ouagnetisuecording pryet wassubstantinlly dloysamed the, fluogescent
visible fluorescent pattern contour. (Fluorescence eni ssion under
ul travi ol giattbingthiea hhé iri the aos-fluyresdent paterrd aslacwhesby hedutpitdluctdadons due

fluorescent patterns under ultraviolet |ight was visually evaluated. 15 o

sufsf i G @I prEderlOE 5L ARG EscBM pafit@dccurred.  Hence, no output fluctuations can be a
criterion to verify the authenticity of a card for more reliable anti-counterfeit measure. On
the other hand, in Comparative Examples 4 and 5, the colored layer provided insufficient
concealing and the fluorescence emitted from the pattern under ultraviolet light in the
sunlight or room light was visually recognized. Also, the level-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



A ... insufficient fluorescence em ssion and the fluorescent pattern is
difficult to be recognized; or x ... very |low fluorescence em ssion and the
pattern is not recognized for sure. (Qutput fluctuation) 20 The

recordi ng/ readi ng properties of the obtained magnetic cards were neasured
usi ng "MAGTESTER 2000" produced by Barnes International Ltd based on ISQO | CE
7811-6 and the output fluctuations were obtained using the equation bel ow.
As for the mnagnetic stripe on the magnetic cards used for producing the
sanpl e magnetic cards, the 53 thi ckness?of the magneti c recording |ayers
was adj usted:. b {. T I : v s equal
to the of afHEGES it BRLGRORRHPRUP GobtiBle b oo N EHEHRE BBl i

val ue- m ni nrum out put  val u%?é / average output value) x 100 5 o ... less
than 5 9 3Acredit apgg‘?ﬂi $-5 % and less than 10 % x ... not |ess than 10
% Table 2 Concealability Concealability Intensity of of fluorescent of
fluorescent fluorescence Qutput pattern Il pattern | emtted from
fluctuations fluorescent pattern Exanple 7 0 o0 o0 o0 Exanple 8 0 0 0 0O
Exanple 9 0 0 0 0 Exanple 10 0 o 0 O



Exanple 11 0 0 0 O Exanple 12 0 o0 0 O Conparative Exanple 4 A x 0 A
Conmparative Exanple 5 A x o A Conparative 0O Ato x Ao to 4 Exanple 6 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 ggt fluorescent patterned nagnetic
cards. Furthernore, the fluorescent patterns were not recognized by
fl uorescence em ssion under ultraviolet light in the sunlight or room
light. In Exanples 7 through 12, the fluorescent agent used in the
fluorescent pattern print was diffuggdhjgough the nmagnetic recording |ayer
and colored layer. 15 Therefore, the fluorescent pattern print did not cause
any deformation in the colored |ayer 54 that may make the contour of the
fluorescent pattern print part recogni zabl e because of the reflection of
visible light in the sunlight or roomlight. The distance between the
magnetic stripe surface and the nagnetic recordi ng | ayer was substantially
the same iin theafhaaieds fr‘@iﬁbﬁ-din?ﬁieﬂﬁfnﬁlﬁﬂiviﬂg £ pattdifl forinddnRinQpatteHPfoRMGRNT
patterned area, whereby no output fluctuations due 5 to the presence of a
fluorescent pattern occurred. Hence, no output fluctuations can be a
criterionagentwes ldnyinhtefauiltiglelayels iviclolling adRkématriatiidea mabnetiolrécoding
anti-counterfeit nmeasure. On the other hand, in Conparative Exanples 4 and
5, the colored layer provided insufficient

5 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
10 recording-reading side of the laminate has an area having a density gradient of the
pattem-forming agent which gradually declines in the direction from the center of the

magnetic recording layer to the magnetic recording-reading side.
2. {Amended): The magnetic recording medium according to claim 1, wherein the
15  pattern-forming agent contains a coloring agent, and there is no level-difference in a

patterned area of the pattern.

3. (Amended): The magnetic recording medium according to claim 1, wherein the



conceal ing and the fluorescence emtted fromthe pattern under ultraviol et
light in the sunlight or roomlight was visually recognized. Al so, the

| evel -di fference of the pattern 10 was recogni zabl e because of the
reflection of visible light, and therefore, the presence of a fluorescent
pattern cannot be conceal ed. Even if t&e colored |ayer has an increased

t hi ckness, the condition is not inproved as shown in Conparative Exanple 6,
and instead, the intensity of fluorescence enmtted was reduced. Here again,
a smaller nunber of steps fromthe pattern-determnation to the 15

conpl et | 0Badn Fofiflind JEER cohils fldréiibtiacbRSARNEBE phiferdl o viveny time and
pattern-nodifications as in Exanples 1 through 6 in which the patterns were
formed using a coloring agent. | NDUSTRI AL APPLI CABI LI TY 20 The present

i nvent i onuRfeRYgHeshl@inRANESk ¢t @g&%%n@ﬁﬁedi um havi ng on the nagnetic

stripe part a pattern recogni zable on the magnetic recordi ng-readi ng side, a
nmet hod of producing the magnetic recording nmedium and a transferable

| am nate used in the method of producing the nagnetic recordi ng medi um and
is useful in card-type magnetic recording 55 nedia nmade of a | am nate
including a magnetic recording |layer on a card base material such as credit
cards and4bank The dsagnbific reCoringinddiud ave@ditigito ciamdr, diheginrthdidemsityavi ng a
pattern fornmed using a pattern-formng agent in a lamnate of nmultiple

| ayers including a base material and a nmagnetic recoding 5 layer, wherein

t he paft egradient o€ tegriteadfoomingaestgridiady declites fioanthedioandgypofthee to t he
base

; magnetic recording layer closer to the base matertal to the magnetic recording-reading

side.

5. The magnetic recording medium according to claim 1, having a colored layer on

10  the magnetic recording-reading side of the magnetic recording layer.

6. The magnetic recording medium according to claim 1, having a pattern-forming
agent anti-diffusion layer as the top layer on the magnetic recording-reading side of the
magnetic recording layer.

15
7. 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



material, and the pattern-form ng agent is distributed through the thickness
of the am nate, wherein a region between the center of the nmagnetic
recording layer and a nagnetic 10 recordi ng-reading side of the |am nate
has an area having a density gradient of the pattern-form ng agent which
gradually declines in the direction frggnthe center of the nagnetic
recording |layer to the magnetic recordi ng-reading side. 2. (Anmended): The
magneti ¢ recordi ng medi um according to claim1, wherein the 15
pattern-form ng agent contains a coloring agent, and there is no

I | -dif L0 : . Th
magnet i ¢ VRS CREOSE o AR S BBkl 5o e deler Rl hger p RRHES) - The

pattern-form ng agent contains a fluorescent agent, and the pattern is
visual l'y ?m b i " : r [ . magneti c
recordi ngtﬁrilrg{l umgg&cléor ?%gmfg“%l’%g%%%ﬁ;‘?g?ﬁ Htéﬁgé etgésjiéﬁn;é ongg‘fadi ent of
the pattern-form ng agent gradually declines fromthe boundary of the
magnetic pRGAEY ﬂ&%ﬂdﬂ%ﬂﬁyé‘r'aﬂ& imdgefid R cORM-FRIRE sRle JfPhd RiARIRL! dnC _
recording-reading side. 5. The magnetic recordi ng nedi um according to claim
1, having a colored |layer on 10 the magnetic recordi ng-reading side of the
magneti ¢ aRAMalINE® depMi6f graflientlRh&PARSH-fEmIifE g chit RhidMBEhdilgTetlitbs g t O
claim1l1, having a pattern-formng agent anti-diffusion |ayer as the top

| ayer on the nmagnetic recordi ng-reading side of the nagnetic recording

| ayer .5 15the direction from the center of the magnetic recording layer to the magnetic

14

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
10  carrier 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
center of the magnetic recording layer and a magnetic recording-reading side of the
15  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.



7. A nethod of producing a magnetic recording medi um having a pattern forned
using a pattern-formng agent in a lamnate of nmultiple layers including a
base material and a magnetic recoding |ayer, wherein the pattern is
recogni zed on the surface of the 58 |am nate opposite to the base material,
and the pattern-form ng agent is distrigputed through the thickness of the

| am nate, wherein a region between the center of the nagnetic recording

| ayer and a magnetic recording-reading side of the |am nate has an area
having a density gradient of the pattern-form ng agent which gradually
declines ign 5t I . . C g |ayer
to the mdneti o PElBFSF hRRuhET el ERLEHNY mbiBa BINE A BB RARET o
tenporal carrier base a transferable naterial having at | east one nmagnetic
recording, r r cordi ng
[ ayor  oppaePEE reBet Bl HER i Rl Bl 6 o AP R R Rer 0
with the tenporal 10 carrier base using the pattern- fornlng agent
subsequenthy gt Ebdidlg 14YRr, IRASH HeARk B R t&obRized bR el pe al
carrier base %ﬂa&e ebase Iél‘l al toe1§%rmthe I0 %Zﬁate an a sequently

di ffusing the pattern-form ng agent such that the region betmeen the center
of the naghfinkfe dppeQfedbBe bAY MatdiH, MITRIPA feh?-fdrﬁﬁﬁ’% enfis'@adited si de of the
15 | aminate has an area having a density gradient o he pattern-formng
agent which gradually declines in the direction fromthe center of the

magnet § ¢ tig60gilihedhickyeRE of thellifinafthgietinG region bdivi@n tiRactintd of théenaghltic 8. A
met hod of producing a magnetic recording nmedi um having a pattern forned

U

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:

10 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

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

contacting the 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



using a pattern-formng agent in a lamnate of nmultiple layers including a
base material and a magnetic recoding |ayer, wherein the pattern is

recogni zed on the surface of the |am nate opposite to the base nmaterial,
and the pattern-form ng agent is distributed 5 through the thickness of the
| am nate wherein a region between the genter of the magnetic recording

| ayer and a nagnetic recordi ng-reading side of the | am nate 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 magnet i cubsqoentiynganstadhd the siassferabldaateritlnfbsin closempsiad garrigObdser m ng
on a tenporal carrier base a transferable material having at | east one
magneti c recording |layer and a pattern forned using a pattern-form ng agent
on a surf azthe lofe materiabgrietn che leminaté.ng | ayer opposite to the surface of the
magnetic recording layer in contact with the tenporal carrier base;
subsequently diffusing the pattern-form ng agent such that the region
between the 15 center of the magnetic recording | ayer and the boundary of
the magnetic recording |ayer contacting the tenporal carrier base has an
area having a density gradient of the pattern-form ng agent which gradually
decl i nes 9n t he Adinethed o6 pradueing aimagnetic mcowling medivmalapving apatsofodingeg | ayer
to the boundary of the nmagnetic recording |layer; and 60 subsequently
transferring the transferable material fromthe tenporal carrier base to
the bade mifg” natteroforying ageat inadpminate ofgnulfipledayrss instudingaibase mepteriatagnet i ¢
recordi ng nmedium having a pattern formed 5 using a pattern-form ng agent in
a lamnate of nultiple | ayers inc¢cluding a base material _and _a netic
recor di ng anﬁm%gnm‘efeépmaq@y?fawﬁ@@w the PRI dhieseenigrd qmige wf#cag’g %@r t he

lam inate 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
10 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
magnetic recording layer;
15 subsequently transferring the transfer material to a pattern formed on a base layer
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



| am nate opposite to the base material, and the pattern-form ng agent is
-distributed through the thickness of the | am nate such that a region

bet ween the center of the nagnetic recording |ayer and a magnetic

recordi ng-readi ng side of the |lam nate has an 10 area having a density
gradient of the pattern-form ng agent ghich gradually declines in the
direction fromthe center of the magnetic recording |ayer to the nmagnetic
recordi ng-readi ng side, the nmethod conprising: formng on a tenporal carrier
base a transferable nmaterial having at |east one nmagnetic recording |ayer;
15 subsequgniday Kdsansterhavitg 4 dupsity gradieat ofitht patterh-fbeniag padrt evhich or med on a
base layer wusing a pattern-formng agent to formthe |Iamnate; and
subsequent|ly diffusing the pattern-form ng agent such that the region

bet ween t peachaatipideclinet in the diregtiwt from e amdirnd theayagnetio decarding tagtr © the
recordi ng-reading side of the 61 |am nate has an area having a density
gradient of the pattern-form ng agent which gradually declines in the

di r ect i on magetit reonbng-esadofg sidee nagnetic recording |ayer to the nmagnetic
recordi ng-reading side. 5 10. The nethod of producing a magnetic recording
medi um according to claim?7, 8 or 9 wherein the transferable material has
mul tiple nmagnetic recording layers. 11. The nethod of producing a nagnetic
recordi ng medi um according to claim10 wherein the pattern is forned
between the nultiple magnetic recording layers. 10 12. The nethod of
producPng 18- mag rﬁwimth@g@fmpdgclmam@@mswﬂmg mediemaceardingdo clagn 798wher ei n
the transferable material further has one or nmultiple layers that are not

or 9 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.

10
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.
15

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



magneti c recording layers on the side of the magnetic recording |ayer
opposite to the tenporal carrier base. 15 13. The nethod of producing a
magneti c recordi ng medi um according to claim 12 wherein the pattern is
formed between the nmagnetic recording |ayer and the |ayers that are not
magnetic recording |layers or between the multiple layers that are not
magnetic 62 recording |layers. 14. (AnBhded): A transferable |am nate having
on a tenporal carrier base a transferable material including at |east one
magneti c recording |l ayer, wherein a patternis 5 forned using a
pattern-form ng agent between |layers of the transferable material or on a
surface ofrechdinglapsf.er abl e material opposite to the surface of the
transferable material in contact with the tenporal carrier base, and a
regi on between the center of the magnetic recording |ayer of the
transferable material and the boundary of the magnetic recording |ayer
closer to the tenporal carrier base has an area having a density gradi ent of
the 10 pattern-form ng agent which gradually declines in the direction from
t he cent erl%bf tr@mﬂ@gdbg\t@m’é&t@l@llaﬁgnatayévmg@ntaﬁémn@r@h@msr hgse the magnetic
recording layer closer to the tenporal carrier base. 15. The transferable

| am nate according to claim 14 having a colored | ayer on the_ 15 tenporal
carrier basansieralle graterind inplughieg ptdeastens Magngticagearding dayetiyhergin g PAESraps e

| am nate according to claim 15 having a pattern-form ng agent

anti-diffusion_ |l ayer adjacent,to the te ral carrier base. .
5f tsormed l.lgi}/lg a pattern-forming agent%etwe%gqaycrs 0 1513 trans eraﬁle material or on a

surface of the transferable material opposite to the surface of the transferable material in
contact with the temporal carrier base, and a region between the center of the magnetic
recording layer of the transferable material and the boundary of the magnetic recording
layer closer to the 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 the magnetic recording layer closer to the

temporal carrier base.

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

15 temporal carrier base side of the magnetic recording layer.

16. The transferable laminate according to claim 15 having a pattermn-forming agent

anti-diffusion layer adjacent to the temporal carrier base.



