Nhgnetlc Recor,di ng Medium |Its Production’ Method and Use This invegilon

relates lo a magnetic recording medium .and specifically to a nmagn Q321\LVEEES
recordlng -medi um on the 5 surface of which visible patterns (infornation)
can be w#ten, its production nethod and its use. This invention can be
effectively applied to magnetic cards i ncludi dg prepai d cards such as a

t el ephone card wherein figures and the | ike co[respo dlgo to the contents
10 of magnetic % -9 100 bts ' ‘ e .
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a heat sen5|t|ve recor ayer for e card
o/ Magnetlc cards are handy to carry and are widely used

as useful cards. They have a. magnetic recording layer

15 formed on a desired area of the surface of a card base with
appropriate thickness.

Magnetically recorded information such as the
frequency of use and their remaining value cannot be seen
in the magnetic card and therefore, in the past the

20 remaining value was indicated by punching holes in a .
prepaid magnetic card. However, since the precise
remainder is not indicated, cash or another magnetic card
must be used when the remaining value is insufficient. It
is sometimes required to print the frequency of use, the

25 remaining value and the like on the card surface in order
to avoid such a situation.

Conventionally, printing is generally performed on the
surface of a magnetic card opposite to its magnetic
recording layer by a wire dot print head through a pressure

30 sensitive ink ribbon, by a thermal print head through a
heat sensitive ink ribbon or by applying a thermal print
head to a heat sensitive recording layer formed on the card
surface. However, a desired design is generally printed on
the surface of the magnetic card opposite to its magnetic

35 recording. layer and a wide area



surface. However, a desired design is generally printed on the surface of
the magnetic card opposite to its magnetic 35 recording |ayer and a wide -
area 2 for the above printing is not desirable in terns of the aes¥hetic
appeal of the design. Printing is also performed on:the side of t W6
magneti ¢ recording Iayer of the magneti€ card in some cases and in 5 such
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this vention T ecor e patterns can be
card surface, since the recording layer is deteriorated

(changes with the pa551ng-of-time).by the accumulation of
external heat energy, the contents of recording (visible \UJ
patterns) are hard to see and recording is difficult.

15 Recently, magnetic cards wherein a larger amount of
information is recorded have come to be used and therefore
it is desirable that both the magnetic recording area be
large and the printing area be as large as possible.
Furthefmore, since it is desirable that printed letters be

20 as large as possible to enable easy reading, it is
preferable that the printing area be as large as possible
from this point of view as well.

According to a first aspect of this invention a
magnetic recording medium in which visible patterns can be

25 written, includes a heat sensitive layer formed on a
magnetic recording layer and a thin metallic layer formed
on the heat sensitive layer.

According to a second aspect of this invention a
method for producing a magnetic recording medium is

30 characterised by using a material containing minute
particles to form a roughened heat sensitive layer on a

kel magnetic recording layer and depositing a thin metallic
'..» layer on the heat sensitive layer.



25 witten, includes a heat sensiti‘ve layer fornmed on a magnetic

recor di ayer and a thin netallic |ayer forned on the heat sensitive

| ayer. gg%ordlng to a second aspect of this invention a nethod for
produci nghe& nagnetic recording medium is 30 characterised by using a
material containing mnute particles to fd£n1a roughened heat sensitive

| ayer on a magnetic recording |layer and depoSiting a thin netallic layer on
the heat sensitive |ayer. -3- According to a third aspect of this

i nvention a nmethod of using a netic.recordin di ccordln 0 the
first aspect of this l}‘?ﬁf‘eﬁf?’in@wn% ?’ﬁf‘fw@é?gﬁ ce Wi ltshe QggB%ﬂioBsp%ct
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magnetlc recordi ayer t he provi si on of a vi sl e attern
(information) ametadhiih dé¥emottochRAGEifEt hat htélﬁb%%?ngP%Ft?Fﬁe OExafpf es

of a recordi ng nRGAHBAE mﬁéﬂ%gﬂbt& MW médiunt hi s invention will
now be descri bed mnth reference to:ééglacco draMAn%E; i n which;

Figures 1, 4 and 5 art® AIFPEIRL TSV SA ofS (4 REW ISR of a
magneti c recor dmagrnexdia ofe¢ditding medium wherein visible patterns

10 (information) including letters, marks and figures can be

- written on a magnetic recording layer and the provision

~ of a visible pattern (information) area which does not
change with the passing of time.

Examples of a recording medium and method in

15 accordance with this invention will now be described with
reference to the accompanying drawings, in which:-

Figures 1, 4 and 5 are rough cross-sectional views
of the main parts of magnetic recording media of this.
invention;

20 Figures 2(a) to (d) indicate the production
processes for the magnetic recording medium of this
invention;

Figure 3 is a rough <cross-sectional view for

W explaining a method for writing patterns in the magnetic

25 recording medium of this invention; and

Figures 6(&) and (b) are plan views for explaining
the formation of indications produced by writing visible
patterns in the magnetic recording medium of this
invention.

30 Examples of this invention will be explained while
referring to the drawings in the following.

Figure 1 is a rough cross-sectional view of the main
part of a magnetic card which is an example of the
magnetic recording medium of this invention.

35



I nvention; 20 Figures 2(a) téd (d) indicate the production
processes for the magnetic recordi ng nediumof this invention; Figure 3

is a rough cross-sectional view for explaining a nethod for witipg
patterns in the nmagnetic 25 recording nedium of this_-invention; and EKjQures
6(a) and (b) are plan views for explaining the formation of indications
produced by witing visible patterns in the magnetic recordi ng nedi um of
this invention. 30 Exanpl es of this invention will be explained while
referring to the drawings in the followng. Figure 1 is a rough
cross-sectional view of the main partt of a magnetic card which is an
exanpl e of- the magnetic recordi ng nedi um of this invention. 35 -4 - 1n
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surface) of a base 2, a heal sensitive layer 67is fornmed on said magnetic

recor di &g § 8YeSurPadBt phppErt SLPrhaKsr oF 1S vaered @n i Jupdisapsitive
| ayer and a wear- resistant layer 10 is fornmed on said netallic thin | ayer.

For t hel gpey e6 basefdrméd Ndhesd £d PRRGhe tiketletotid ingtiBid e, rL£mdtasLch as
pol yet hyl ene terephthal ates, epoxy resins, poly- vinyl chlorides and
pol ycar tioihat Esy@nds sisn foxrmedt 6ni ahidc agale sened tivey ldyemlme amaanad C
recording | ayer 4, those conven-

resistant layer 10 is formed on said metallic thin layer.

For the above base 2, synthetic paper, sheets of synthetic
resins such as polyethylene terephthalates, epoxf resiné, poly-~
vinyl chlorides and polycarbonates and similar materials can. -
be used.

For the above dégnetic recording layér 4, those conven-
tionally used as a magnetic recording layer in this type of
magnetic recording medium can be used. For example, Ba-ferrite,
Sr-ferrite, Co-coated Y-Fe203, Y-Fe203, needle-like iron powder
with particle size of 10 um or less preferably 0.01 ~

2
5 um can be used as a magnetic material and a commonly used

or Crxr0QO

polyester, alkyd, vinyl or polyurethane resin or a mixture of

. at least two of these resins can be uséd as a binder resin. o/
The ratio of the binder resin to the magnetic material is
properly set by considering adhesivenesé to the base, paint
film strength, voltage detected by a magnetic head, and the
like. The ratio by weight of the binder resin to the magnetic
material can be in the range of 1/1 ~ 1/10 for example and is
pfeferably 1/2 ~ 1/8. The thickness of said magnetic recording
layer 4 is about 10 ~ 15 uym for example.

The above heat sensitive layer 6 is provided in order to

improve the writing and recording characteristics of the



tionally used as a magnetic recording fayér in this type of magnetic
recordi ng nmedi um can be used. For exanple, Ba-ferrite, Sr-ferrite,
Co-coated’ferr], [err], needle-like iron powder or[err] with particle size
of 10[err}tor | ess preferably 0.01 - 5 [err] can be used as a nagnetic
material and a commonly used pol yester, alkyd, vinyl or polyurethane resin
or a mxture of at |least two of these resins can be used as a binder resin.
The ratio of the binder resin to the nmagnetic material is properly set by
consi deri ng adhesi veness to the base, paLng Lilmstrength, voltage detected
by a magnetic head, and the like. The ratio by weight of the binder resin
to the magnetic material can be in the range of 1/1 - 1/10 for exanple and

[ f bly 1/2 - 1/8.. Th hi ck f. id | ' I 4
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used as a witing recording film For a netallic nmaterial used to formthe
WthLLiC t hi n thi¥Hness of said heat sensitive layer 6 is 10 uym or less for
example and preferably about 0.5 ~ 3 um.

The above metallic thin layer 8 covers the magnetic
recording layer 4 aﬂﬁ is used as a writing recording film.

For a metallic material used to form the metallic thin layer

8, low melting point metals such as Sn, Bi Se, Te and Zn can

be used for example. The thickness of said metallic thin layer
| 8 is about 50 ~ 5,000 R for example and preferably about 20

to 100 nm (200 to 1,000 A).

For the above wear-resistant layer 10, those conventionally
used as a wear-resistant layér in this type of hagnefic record-
ing medium, for example, cellulose resins, urethane resins,
polyester resins, vinyl resins, epoxy resins and acrylic resins
can be used. To such a resin, a phthalic acid ester, an ester
of fatty acid, an orthophosphoric acid ester or a similar com-
pound can be added as a plasticizer and oleylamide, stearylamide,
a silicone.or 2 similar compound can be added to give smoothness.
In addition, when the resin is applied as a coating to the
metallic thin layer 8, a solvent which does not damage the

above metallic thin layer 8 and heat sensitive layer 6 and is



8, low nelting point metals such as Sn, Bi Se, Te and Zn can be used for
exanpl e. The thickness of said netallic thin layer 8 is about 50 ~ 5,000
[err]for exanple and preferably about 20 to 100 nm (200 to 1, 000 [e,ﬁy)

For the above wear-resistant |ayer 10, those conventionally used as~&
wear-resistant layer in this type of magnetic record- ing nedium for
exanpl e, cellul ose resins, urethane resins, polyester resins, vinyl resins,
epoxy resins and acrylic resins can be used. To such a resin, a phthalic
acid ester, an ester of fatty acide an orthophosphoric acid ester or a
simlar com pound can be added as a plasticizer and ol eyl am de,
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of th&< reduced by enploying an ultraviolet-ray-cured
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sinmilar resin rybe used as said ultraviol et-ray-cured resin. The

thi ck P{) i 1e4n r6si 9588l abaxanall lityald olet-lragr- esd frws saxanpl e
and pre era ﬁy about 1 - 5 [err]. Figs. 2(a) - (d) indicate production

procesges {Picinkds o fBgacti veferdeadssitanii Qageralovdas Aopueduwat ilssxanpl e
wi || be described according to these drawings in the follow ng. As shown in

Fig. 23D . exdarprdeind phecérabiypabpated bySann1ng a magnetic recording
| ayer 4 with 10 [err] thickness, _
Figs. 2(a) ~ (4) 1nd1cate production processes for such \J

a magnetic card as mentioned above. A production example will
be describéd according to these drawings in the following. |

As shown in Fig. 2(a), a magnetic sheet was prepared by
forming a magnetic_recording layer 4 with 10 ym thickness,
2750 Oe coercive force and 1.4 Mx/cm residual magnetization in
which.Ba-ferrite was used as the magnetic haterial on a white
polyethylene terephthalate film 1 with 188 pm thickness. _

Next, as shown in Fig. 2(b), a heat sensitive'layer 6 with
2 um thickness was formed on the magnefic recording layer 4. \u}

Ssaid heat sensitive layer was formed by

Vinylchloride acetate polyester resin 20 pwt
Loﬁ molecular weight polyethylene powder 2 pwt
Phthalic acid estér plasticizer 1.5 pwt
Methyl ethyl ketone | | 40 pwt
Toluene. : ' 40 pwt

preparing a coating of the above composition, applying the
coating to the magnetic recording layef 4 using a roller coater

and then drying the applied coating in an oven at 100°C for



2750 Ce coercive force and 1.4 M/cnfresidual magnetization in which
Basferrite was used as the magnetic material .on a white pol yethyl ene
terephtYal ate film1l with 188 [err] thickness. Next, as shown in Fig. 2(b),
a heat 3gnhsitive layer 6 with 2 [err] thickness was forned on the magnetic
recording layer 4. Said heat sensitive |layer was formed by Vinylchloride
acetate polyester resin 20 pwt Low nol ecul ar wei ght

pol yet hyl ene powder 2 pw Phthalic acid ester plasticizer :
1.5 pwt Methyl ethyl ketone -7 - _ 40 pwt Tol uene
40 pwt preparing a coating of the above conposition, applying the coating
to the magnetic recording |layer 4 using a roller coater and then drying the
appl i ed coati P PHR®Ren at [err] for - 7 - one nminute. Here, the
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honogeneous white i's obtal ned, "t he contrast "between t'he net ayer

8 and the magneiy& I£F&F KW ﬂé@he'i:og?ﬂet%ﬁ&”%r MerB1A0¢E WP ha Rl LET 18 adily

be easily seen macro-" scopically. F I'S purpose, the surface roughness

(Ra in JI'S B Qblidherel dbeintidld ife riraitl @ the F1bwing Ppddidds faa as
exanple and preferably 0.3 - 1.0 [err]. A polyimde resin powder,
the result diffuse reflection by said metallic thin layer is

L) increased, homogeneous white is obtained, the contrast between
the metallic thin layer 8 and the magnetic recording layer 4
is improved and visible patterns can be easily seen macro-
scopically. For this purpose, the surface roughness (Ra in
JIS B 0601) of the metallic thin layer 8 is 0.1 ~ 2.0 um for
example and preferably 0.3 ~ 1.0 ym. A polyimide resin powder,
a low molecular weight tetrafluorocethylene resin powder, cal-
cium stearate, tin stearate, a polystyrene latex, bentonite,
wollastonite, talc, aluminum silicate, sericite, kaolin clay,
white carbon, calcium carbonate, chalk, slaked lime, dolomite
powder, magnesium carbonate, barium sulfate or a similar sub-
stance can also be used as minute particles for roughening the
heat sensitive layer 6. The mean particle size of said minute
particles is 0.3 ~ 10 ym for example and preferably 0.6 ~
5.0 ym. Fifty pérts by weight or less preferably 20 parts by.
weight or less of said minute particles are used for 100 parts
by weight of the resin.

The above plasticizer is added to increase the sensitivity

of the heat sensitive layer 6. A plasticizer compatible with
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a | ow nol ecul ar wei ght tetrafl uoroethyl ene resin powder, cal- cium -
Stearate, tin stearate, a polystyrene |atex, bentonite, wollastonite, talc,
alum numsilicate, sericite, kaolin clay, white carbon, calcium carbonréte,
chal k, sl aked linme, dolomte powder, nagnesium carbonate, barium sul&ate or
a simlar sub- stance can al so be used as minute particles forroughening
the heat sensitive layer 6. The nean _particle size of said mnute particles:
is 0.3 10 [err] for exanple and ﬁréférably 0.6 5.0 [err]. Fifty parts by
wei ght or less preferably 20 parts by weight or |ess of said mnute

particl eheanredisetdrroe Gk padtied bfrowi ghtiohist ptasestnze¥fbesabavas

pl asticizer is added to increase the sensitivity of the heat sensitive

| ayer 6phAhallaist iadizbrdeminsitivd®e, wdipic acBd-déhévaesvascamaheiselbedided
fromvarious plasticizers such as phthalic acid derivatives, adipic acid
deri vat degs vatrlves ol ¢GidmTiatdosd dendivataves asi tthdeplaativégexms t he

pl asticizer used for this purpose. It is preferable that 10 parts by wei ght
or | essuskedsdior st imiznasee sledid draderpdiesthatwefPgherts dbie resin.
The above heat sensitive |ayer 6 can al so be Nitrocellul ose

20 pwt Wewalht edullasswafyifdishiBdasideeepohpiensed for 100 parpsphy Met hyl
et hyl ket gne o 40 pwt Tol uene :

40 pwt WEARPEF BF ddhedFeSidbating of the above conposition. Next, as shown
in Fig. 2(c) n thin | ayer wi th 500 ﬁ\éhicknefgomgg fornmed on the

an 8,
heat sensiti V&S ves hgat sepsitive laye can a
Nitrocellulose ' 20 pwt
Low molecular weight pclyethylene powder . 2 pwt
Methyl ethyl ketone 40 pwt

Toluene ' 40 pwt
formed by using a coating of the above cohposition. N

Next, as shown in Figqg. 2(¢), an Sn thin layer 8 with 500 ii
thickness was formed on the heat sensitive layer 6 at a rate
of 20 i/sec. by vacuum evaporation coating. Said Sn thin
layer had little metallic luster and was nearly white.

Next, as shown in Fig. 2(d4), a wear-resistant layé: 10
with 2 um thickness was formed on the Sn thin layer 8. Said ‘ui

wear-resistant layer was formed by

'Silicone-acrylic resin ' 20 pwt
Silicone oil 0.04 pwt
Ethyl cellosolve - ' 75 pwt.
Cellulbse acetate ' 5 pwt

preparing a coating of the above composition, applying the
coating to the Sn thin layer 8 using a roller coater and then

drying the applied coating in an oven at 120°C for one minute.



of 20 A/sec. by vacuum evaporation coating. Said Sn thin layer had little
netallic luster and was nearly white. Next, as shown in Fig. 2(d), a
wear-rééf%tant | ayer 10 with 2[err] thickness was formed on the Sn thin

| ayer ‘8. ®aid wear-resistant |ayer was formed by Silicone-acrylic resin
20 pwt Silicone oil 0.04 pwt Et hyl
cel |l osol ve ' 75 pwt Cel | ul ose acetate

5 pwt preparing a coating of the above.conposition, applying the coating to
the Sn thin layer 8 using a roller coater &d then drying the applied
coating in an oven at [err] for one m nute. - 9- Finally, the thus
obt ai ned plate was_punched into a given shape to obtain a magnetic card.
Fig. 3 is a rough EiB33l¥ecth8nihugi eRtfdpredxBlathi WgSaPBChed figytawd tgivgn
patterns in the magnetic card of this_exanEIe menti oned above. As shown in
Fig. 3, when FB2Bf BRaRBt32NRcMPPNGHLGL €8T8n a desired pattern (a letter
for exanple) fronlgbove t he wear- resistant Iﬁger éOV‘the heat sensi tive

| ayer 6 of the irrhdPatB8d*Poft FORINsCTRRArPGChAGRAY, VARY £OX: © NG

| ayer 6, the pe i hin.layer 8 the wear:-resistant |ayer, 1Q qf .this
portion are r%ﬁ%@t%oéngofh%rﬁgbﬁgt?%pgﬁﬁg?dfﬂggpgy@?gﬁef§cp§%fpaﬂ This
exposed. As t I ni I ated portion exhibits a whitish col or
because its n%%% ﬁ?g %ﬁ?%9$%€§ré%6€€hains while the irradiated portion

S?Q:B:;S a bl acki sjig CohGfn Ofn t FEg MBYNELHEn " LSO HI BIah8Y 8?2 4relNer8dQaRed® in
o a desired pattern (a letter for example) from above the wear-
— resistant layer 10, the heat sensitive layer 6 of the irradiated
portion is locally heated, the heat sensitive layer 6, the
metallic thin layer-8 and the wear-resistant layer 10 of this
portion are removed and the magnetic recording layer 4 is
partially exposed. As the result, the nonirradiated portion
exhibits a whitish color because its metallic thin layer 8
remains while the irradiated portion exhibits a blackish
color of the magnetic recording layer 4. Therefore, a visible
pattern (information) is formed in a sufficient contrast.-
U | Such laser beam irradiation can be performed by a laser
marker using a carbonic acid gas laser (e.g., LASERMARK System
Six manufactured by Lumonics Pacific Company) or a laser marker
using Nd:YAG laser (e.g., SL472B manufactured by Nippon Denki
Company). Patterns can also be written by heating using a
thermal head instead of laser beam irradiation.
Such visible pattern writing as mentioned above is effec-
tively applied to printing records of card usage (dates and

charges) and particulars'of the remainder in magnetic cards.

Specifically, in a magnetic card in which the remainder sum



pattern (information) is fornmed in a Sufficient contrast. Such | aser beam -
I rradi ation can be perfornmed by a | aser marker using a carbonic acid gas .
‘laser (e.g., LASERMARK System Six manufactured by Lunoni cs Pacific Cogpany)
‘or a laser marker using Nd: YAG | aser (e.g., SL472B nmanufactured by hkébon
Denki Conpany). Patterns can also be witten by heating using a therma
head i nstead of |aser beamirradi ation. Such visible pattern witing as
menti oned above ts effec- tively applied to printing records of card usage
(dates and charges) and particul ar40of~ the renai nder in magnetic cards.
Specifically, in a magnetic card in which the remai nder sum - 10 -
recorded in the magnetic recording layer is revised every tine of its use,
t he detraiclogdmde ipr ithteednagne thiec sxedonding léperaisl revinedl evelry gdee to

al ways know the contents of the card. In the above exanple, the col or of

t he naghetiits nssor dingy deharls saxs fmmt/%ql yiwtthe zedrfacer pfit thg card

I nformation on the netallic thin | ayer. ecifically, although the heat
sensi t vtveerlapelte rﬁi‘f r\’cﬁerbé%cﬁﬂﬁf%‘lffelly‘qvé ceneenty atathagcBydlaser beam
i rradi ati on _or m | ar means, using a transparent material as the heat

sensi tive | APerRen IS (GREMRIDr OIS (FRIFRGEL oo BROREFAG FRFEFIGRT he
U7 B, SR, SRR, oL i SR B SHARHIGH, L B8y 0
(F:)g?\ts Irglg‘gtrﬁn(itluseﬁg‘ %Yfﬁer(r:]‘&tt %Veeﬁia cf'ala“IEPge 4 m??é)l}ewﬁegﬁaioFeBFi?ﬁggheat
Sens'th¥§eka%%y %%& %QP&%%ﬂYgﬂéH}(¥eﬁ65%éﬂé§éﬁuéfrﬁ§ating by laser
beam irradiation or a similar means, using a transparent -/
material as the heat sensitive layer enables the color of the
magnetic recording layer of the heated portion to be macro-
scopically seen thereby enabling formation of visible patterns
(information).

In this invention, however, it is also possible to use
a heat sensitive layer the color of which is in a good contrast
with the metallic thin layer and tc utilize the color of tpe
heat sensitive layer for the formation of visible patterns
kinformation) by not completely removing the heat sensitive k“/
layer of the heated portion by heating during use.

Figs. 4 and 5 are fough cross-sectional views of the
main parts of magnetic cards which are examples of = magnetic
recording medium of this invention. In these drawings, the
same members as those shown in Fig. 1 are represented by the
same symbols.

In the example shown in Fig. 4, a desired design 14 is

printed on the surface of the base 2 opposite to the magnetic

recording layer 4, and a desired design 16 is also printed on



(information) by not conpletely renovi'ng the heat sensitive |ayer of the
hedted,p§§}ion by heating during use. Figs. 4 and 5 are rough
cross-sedli-onal views of the main parts of nagnetic cards which are
exanpl es »f magneti ¢ recordi ng nmedium of this invention. In these
draw ngs, .the sanme nenbers as those shown in Fig. 1 are represented by the
sanme synbols. In the exanple shown in Fig. 4, a desired design 14 is
printed on the surface of the base 2 opposite to the nagnetic recording
| ayer 4, and a desired design 16 is alsq prjinted on t he wear-resi stant
| ayer 10. The design 16 and visible patterns produced by the above heat
writing may SégergisticalL% for desirsg i ndi cations. In the exanple shown
in Fig. 5 a desi FedraesPdRteAti a¥PFntld onPEndeskIaded and asidde 2
opposite to t netic recordjing, |ayer 4, and the .design 14 is covered b
aﬁpover coat $§§g§g&§.pfﬁdgﬁﬁFtF3an8 ﬁégVFegeaésW&H?ﬂ?é%?ﬁ&ﬂ%%ﬂ%f%ﬁ?qqﬁ?f&Y
netallic thinf$§¥e&e§iggg RHS%§§§£552§iStant | ayer 10 is forned over the

e

design 20. The design has sane’effect as the above design 16. Here,

i ndi cati f dr hy istic.etfect of ca pri esi_gn _an .
VI'sibie patterns. praythoCeRURELE! ShobnihFigl o7 8 WaiYeE Redlofd 1s

Fi . 6 ' aj Qi h l.adi.cat .o a r.ned
by e 1 v DR Y o K Dbl 2 8l B] (o B B gl T

magnetic recofsltdwd Megli LayOF 4 hisnd WREL4EBigh! 4 86akovereB BYUsRdover coat
magneti c card on the surface of
layer_18. In addition, a desired design 20 is printed on the

— metallic thin layer 8 and the wear-resistant layer 10 is formed
over the design 20. The design 20 has the same effect as the
above design 16. -

Here, indications formed by the synergistic effect of a
printed design and visible patterns pfoduced by the above heat
writing will be explained.

Figs. 6(a) and (b) are plan views for explaining how
indications are formed by writing visible patterns in a magnetic
card which is an example of the magnetic recording medium of

/ this invention.

Fig. 6(a) is an unused magnetic card on the surface of
which "DATE" 16a, "CHARGE" 16b, "REMAINDER" l6c and lines 16d
are previously formed as the above printed design 16.

Fig. 6(b) indicates a used magnetic card wherein the date
of use 22a, the charge 22b and the remainder sum 22c are
recorded in given positions corresponding to the above printed
designs 16a, 16b and 16c by such visible pattern writing as

explained according td Fig. 3.

In the magnetic recording medium of this invention, it is



whi ch "DATE" 16a, "CHARGE' 16b, "REMAI NDER' 16¢c and |ines 16d are "
Jreviously forned as the above printed design 16. Fig. 6(b) indicates a
used magnetic card wherein the date of use 22a, the charge 22b and thg
remai nder sum 22c are recorded in given positions carresponding to e
above printed designs 16a, 16b and 16c by such visible pattern witing as
expl ai ned according to Fig. 3. In the magnetic recording nmediumof this
invention, it is - 12 - also possible to performthe above conventi onal
visible pattern witing on the surfakt2 of the base 2 opposite to the
magnetic recording |ayer 4. Accordlng to this invention nmentioned above in

which a qtat sensnt ve Ia Is f q%on a_ng LC I cordl py and a
metal i & ﬁﬁrP?%@% ?ﬁﬁpfp 72327 © s ?P%é°?3 eVls&l |N(§%ﬁﬁ5ans
o ‘J and lf%erl?{@aréé g(y{ e&?%agaggnet I %{,SQlfBQ Eget%g%‘t n%ttlhC

recordlng e bo recording area

vi sible rea can be suff|C|entIy | ar ge. .13 CLAI M5 1. A
Mﬂ%%ﬁ%ﬂn@ £

magneti c recor lumin which visible patterns can be witten,

i ncl udi ng a heato e ty Sk A eTn §K FBsh O ft foRBANSbbGeT SROMMRG, | ayer and
athin metallic-layer  forned on the heat sensitive |ayer.

a heat sensitive layer is formed on a magnetic recording layer

and a metallic thin layer is formed on. the heat sensitive

layer, visible patterns such as letters, marks, and figures

can be written on the magnetic recording layer and therefore _&v)
both the magnetic recording area and the visible pattern writing

area can be sufficiéntly large.



2. .A magnetic recording nmedi um according to claim1, wherein the thin
metallic |ayer has a rough surface. 3. A magnetic recordi ng nedi um
accarding,to claiml1 or 2, 10. in which a colour contrast exists between

t he nagné%ﬁc recording layer and the thin netallic |ayer and in which
visible patterns are forned by selectively remaing the thin netallic

| ayer. 4. A magnetic recordi ng nmedium according to any preceding 15

claim in which a previously printed |ayer @®IAIMS es the thin netallic

| ayer, and in which the markings in the previously printed |ayer provide a
syner%istic | npressi on when considered in conjunction with the visible
patterns. B5. A mdthodAf pagpetdactegord ing riedium soyviigh migibie@patterns

characterised by cysi Bg w@ gggﬁgigﬁclﬁéfﬁajﬁﬂﬂEhtrg%h%i}fﬁgtiéyé¥;fé*ﬁéalan

a roughened heat sensitive [ayer on, a magnetic recor er "and
depositing a t®in AcRagnRpticfesordingdayer and 3 thin netallig layer fammed

of using the nagnebhcthgpg@ﬁkngeﬁthgveziayegccording to claim1 or nade by

t hod ding,to claimb5. which haract eri sed_by writi
nformati on by sel @t i vé RIGIRRYTTERETARPA MACHUY caPERERIDG e rdain 1.

visible pattern onwheredm fthee thiint hetaddiet layeechasi ag roadhusur¥ace.7.
B hoe hoghet 31 2aTRABAE RS FEERELA mdR BAROAG Sl 104 7.5 2
| ayer which o¥@rlidn twiichi a aslour ccontrashaexigts detiwgen othengagnetiic
of @ required indi ggbueRingNda4as @il Wife Witid! fefsli e N3adar aRa0FShidh
sel ective renoval of therr "1117111 111111 11111:11111 1117111 * C ., L
M S * visible patterns are formed by selectively removing the
W, thin metallic layer.
4. A magnetic recording medium according to any preceding
15 claim, in which a previously printed layer over lies the
thin metallic layer, and in which the markings in the
previously printed layer provide a synergistic impression
when considered in conjunction with the visible patterns.
5. A method for producing a magnetic recording medium
20 characterised by using a material containing minute
particles to form a roughened heat sensitive layer on a
magnetic recording layer and depositing a thin metallic
layer on the heat sensitive layer.
6. A method of using the magnetic recording medium
25 according to claim 1 or made by a method according to
claim 5, which is characterised by writing information by
selectively removing the thin metallic layer to provide a
! visible pattern on the surface of the magnetic recording
% medium.
| 30 7. A method of using a magnetic recording medium
according to claim 6, wherein the magnetic recording medium
also includes a previously printed layer which overlies the
thin metallic layer having a design forming a part of a
required indication, and wherein the visible patterns
35 produced by selective removal of their

(LTI



-14- metallic |ayer produce a synergisstie effect wwth the previously
printed |ayer. 8. A magnetic recording nedium substantially as
. described with reference to the acconpanying drawings. 5 9. A met hod of
{ produci ng or using a magnetic recordi ng nmedi um substantially as. deégﬁibed
with reference to the acconpanyi ng draw ngs. 10 15 20 25 30 35 -~

metallic layer produce a synergistic effect with the
previously printed layer. o _
8. A maghetic _recdrding medium substantially as -
~ described with reference to the accompanying drawings.
5 9 A method of producing or using ‘a magnetic recording
medium substantiélly as described with reference to the
accompanying drawings. '
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