Ther mal Recor di ng Vet hod, Ther mal RECO'I’dI fig Medi um Used |222%28and
Met hod for Producing the Thernal Recordl ng Medium 5 I on

relates to thermal recording, and nore specifically, to a thermal recording
met hod usi ng physi c changes and enabling stable recording while causing
only mnimal changes with the passing of tineg a thermal recordi ng nmedi um
used in the nmethod and a nethod for 10 produci ng the recordi ng nedium
This i nvegt i on canhbemfézfm i Rt o iy |mﬁprTmmg1ngM§39_aughﬂke
correspondi ng to the MCENLS tICc,recardLn | gnetic
card such as a tel ephM%iﬂ—&%@gﬁM ents
15 to be macroscopically seen. (heamal RedcordingcMedium two net hods for
recording information on a recordi ng paper by heating the heating el enent

of a thernal head at desired timng intervals according to predeterm ned
recordi ng si ghal s whi | Bhisahnvention rekatesctosthermal ovepeording ecandi nere

o & doer e o opde1e9881YY, | to%h | thibnd) Welotd EAg dieEhea TRy by oic( L
noatng and ol t|SRADHES| AEd, CRARIARG SHARYS ECERRALRGL BRI drusina only
intergf)sed bevaeem.nithrnal_lah@ed_ amtlih haeht passdoigli of paﬂme, aad thermal
secondly, a ther i he ec re

in a desired pat {%%cgggp'ﬁg IF%M pﬁ'mét(;{ g‘e%?‘ggor I'ng paﬁ%&gﬁd f?llé
heat sensit il |ameoducmgethecceapnginpueduumelf is coloured in'the
thermal method, this mﬁﬁgdlhéeﬁéFaﬁtéﬂﬁcﬂé ?P%ec@f@éﬂ?eaé fﬂ&lf&%{ﬁﬁfﬁe

is not affect ed even en externa rictiona orce 1s ap
recordi ng paper af {SRCEECANG rigie Thike hePFEPSPENAdAG Q| theagontenisonf a

becaus\e no ink flxbé’@ﬂétiée m&r@/ iroygepeepaia tﬂﬁ;ﬂéﬁl@“&éﬁdahuﬁh@ra{@
met hod; since a 35 on heat sensitive olour
Used a5 the heat Cehepfibie FaArtqenanle ERs BaRehiFar iV Fecrtdrdtmnfente
layer is colifuredtdubet mackescoplicalidaggseenf. the
cOnventlonally , there are two. methods for recording
"information on a recording paper by heating the heating
element of a thermal head at desired timing intervals
according to predetermined recording signals while scanning
20 the thermal head over the recording paper. These methods
' consist firstly of a heat transcription method in which a
desired pattern is transcribed on a normal recording paper
' by heating and melting the ink of a heat sensitive ink
ribbon which is interposed between a thermal head and the
25 recording paper, and secondly, a thermal method in which a
thermal recording paper is coloured in a desired pattern.
Since ink is not applied to a recording paper and the
heat sensitive laver of the recording paper itself is
coloured in the thermal method, this method is advantageous
30 because the printed record is not affected even when
external frictional force is applied to the recording paper
~ after recording. The thermal method is also advantageous
- because no ink ribbons are necessary.
However, in the conventional thermal method, since a
35 layer containing a heat sensitive colour former is used as
_ the heat sensitive layer of the recording paper, the heat
sensitive layer is coloured due to chemical changes of the

iy




2 colkour former during heating, and thereftroma sufficiently good quality
and stability of the printed recordis difficult to obtain because the
degr.ee of colouring may vary dependi ng on environnental conditions. 5
According to a first aspect of this invention, a thermal recording nmedi um
conprises a netallic thin layer, a heat sensigive |layer fornmed on the
nmetallic thin layer and a contrast |ayer formed on either the heat
sensitive | ayer @oldur iumidr during heating,handetherefrom a sufficiéntly

bei ng rmde of a LTl LiaN P! AdTeLEku0 1 By! 4k TN MPaaivg 2lledte ViR
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medi um aggerdi ng mﬂaﬁm ftééérdtﬁﬂg%e&mrasﬁprwes saepétallidOthin layer,
form ng a wear - r esi.s

rel egse fac of a transfe
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renovi ng t he traremidra neohtrasf5layer foimedr (d:mg;mgr tthe dheapesensfitikes
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characterlzed in erlals coO sTare e
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as to forma 30 t@ffng élrﬁ)é tidotes 98ba! ki cehbi

| ayer is forned on the rou ace 0 ﬁ% ea{'aseﬁsmﬂ?vg Faye%lasgegg
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characteri zed by at i a desired tpaétern hlf heat sensi ttl_ve Iafm' rdand
the netallic thi n egfe# Pﬁe AT BEPY| i B AFNE %% ke ing
15 layer and visually contrasting with the above metallic thin

layer. '
According to a second aspect of this invention a
method for producing a thermal recording medium according

to the first aspect comprises the steps of:

20 forming a wear-resistant layer on a release surface of

a transfer member;

forming the thermal recording medium on the wear-
resistant layer; and,

removing the transfer member.

25 According to a third aspect of this invention, a
method for producing a thermal recording medium is
characterized in that materials containing minute particles
are employed when forming the heat sensitive layer
underlying the metallic thin layer so as to form a

30 roughened surface, and subsequently the metallic thin layer
is formed on the roughened surface of the heat sensitive
layer so as to obtain a roughened surface of the metallic
thin layer. | |

.According to a fourth aspect of this invention, a

35 thermal recording method is characterized by heating in a
desired pattern the heat sensitive layer and the metallic
thin layer of the thermal recording medium so as to melt



3 the heated areas of the netalli'c thin l'ayer and di sperse the nolten
netallic thin layer as fine particles into the heat sensitive |ayer thereby.
destroying it in the desired pattern. 5 The invention will now be :
described with reference to the acconpanying draw ngs; in which:- Figs. 1,
4 and 5 are cross-sectional views of the 3min parts of the thernal

recording nediia of this inventiagn; Figs. 2(a) e) apnd Figs 7(a), (d)

illustrate t%@’ﬂd‘eaﬁ%dﬁEF?ﬁn°%r 5@@58’% G fé’i'he R¥ET aRGr iFPeXRSE a of

this iOI nvent i dtthe Mgltén idetallbossthintiapetr asefinkl partdtileg dnwet vae for

recording in,t t rec | | LSslaventi,on,,and 15
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i ndications patkerred by witing visible patterns in the thernal

recordi ng medi um - Sore iOuhq | L. : _ 5__@*%; .S .f.or med

on the ugper surfglf:heé rc?frﬁgéﬁfs%}ﬂlal Hbr‘gltb%hgétsc?é'%at F@'e%tq ayer rg%ldsef%

formed on t h&h&RGeERPINYANg Arawirgsi |ig wihiehiayer 8 is forned o?he
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metallic in er n wear-resis av [ orped on,the hea
ot s ehefni Fonstilio medla;de fuig.paventienss of

sensitive la :
synthetic resins sRidgsas2 (@) yet ifg) candt eigsht@)ates(apppiyustrate, the

pol yvin chl Qride n S | 0] terial s can.be used.
e’ back®, cEr o LU BRoXERReR ¥e® A Endindl, THEdly Sgale B3,
mat eri-al vi stdidsy ovrentidenng with the above netallic thin layer 8 can be

used as the contrasfy| ayqk 4. ctéskSs ei&@?'ﬁémq{%iyﬁ%ﬁ&@% neiHsh 4 be

a dark col our_such ds bl ack because the netallic th general I'y has
a whitish colf®F . receraingp in fhegtthexpaly Fegoxding smediumyiof §h|ésgn@t
or a dye withmRgitishcdmdy into a binder such as a polyester resin, an

al kyd rggl l, avi rp'j!gsr.esé?a) and (b) are pi_an views illustrating the
formation of indications produced by writing visible
- patterns in the thermal recording medium of this invention.
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In Fig. 1, a contrast layer 4 is formed on the upper
surface of a base 2, a first heat sensitive layer 6 is

20 formed on the contrast layer 4, a_metallic thin layer 8 is
formed on the heat sensitive laver 6,_ a second heat
sensitive layer 10 is formed on the metallic thin layer 8
and a wear-resistant laver 12 is formed on the heat
sensitive layer 10.

25 For the base 2, synthetic paper, sheets of synthetic _
resins such as polyethylene terephthalates, epoxy resins, o/
polyvinyl chlorides and polycarbonates and similar
materials dan be used. The base 2 can have a proper shape
such as a card-like shape. )

30 Any material visually contrasting with the above
metallic thin layer 8 can be used as the contrast layer 4.

It is preferable that the contrast layer 4 be_a dark colour
such as black because the metallic thin laYer 8 generally
has a whitish colour. For example, a material prepared by

35 mixing a pigment or a dye with desired colour into a binder
such as a polyester resin, an alkyd resin, a vinyl resin,
a polyurethane resin or a mixture of at least two of these




a pol yurethane resi n or a mixture.of at |ast two of these 4 resins can
be-used to formthe contrast |layer 4. The thickness of the contrast |ayer
4 may be 20 [err] or |ess but preferably about 2 - 15 [err]. The first and
second heat sensitive layers 6 and 10 5 . are provided to inprove the
witing and recording characteristics of thg netallic thin [ayer 8
(sensitization effect) and to disperse and receive fine particles
resul ting from mresing t banmdiecruseéd otot [formetthé i contrasktaykayeirir kng tThe

Witing process. ¢f, r%neéééalof)r rceoqiﬁyagto 1 @g'f%ﬁgcﬁgr%&gﬂt& less

necessity, a wax such as a ar |n Wax, crys I ne
synt hetic oxi di zmmeﬁmblv \@QUﬂ:l%chGIS Wmwpsch wax, a | ow nol ecul ar
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or a microcrystalline wax derivative, stearic aci stearate or t
li ke used.asBan aF® t iRxOVidedyte tﬁ@PVPgeosﬁPF oﬂ“tilﬁ%t and| recerding
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synthetic resin s a nifroce ose resin crylic

pol yester resin, #%ﬁ%v ‘ihl‘iﬂl sgf.r ?esﬁ’ﬂi ‘b%i/ né*‘?%len@%ﬁ?bﬂﬁ%
resin, a vinyl acr.usaﬂa:itr@ltrom amebtfyngytheemaeerualaqfolqumtmﬁlnas|ﬁléim
a polyolefin resi wo pOf esl) S
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the additive is di sperse mai'n conponeh tive use
to reduce the vi Bontan, ‘6?"! hEiEGHFrS‘@H'?PFF% “fﬁiber? aflops moliqculamweight

additive is mxePdMy@tH yiern&iwax0 a ;faﬁr:mﬂtwaat tdﬂ‘i\‘&tﬂ*éﬁoévméﬂtéﬂewax
additive in a solyve t

heat sensitive naEEAVA a%: %eﬁ %ggrgﬁgFﬁhénFo%%%?F’cv?hl ﬁt?ﬁﬁl’-:?

8, a sol ventsfor at:lid,scacsméalraaie senthe ldkeausedlsi ancaddtbivii tb redhce
not damage the mggl |{,§sbBL9ey26f the material to a low melting point
natural resin such as shellac, a rosin or a terpene resin,
a synthetic resin such as a nitrocellulose resin, an
acrylic resin, a polyester resin, a polyvinylchloride
20 resin, a polyvinylidenechloride resin, a vinyl acetate
resin, a  polystyrene resin, a polybutyral resin or a
polyolefin resin or a combination of at least two of these
resins used as the main component can be used as a heat
sensitive material for the heat sensitive layers 6 and 10.
25 When the additive used to reduce the viscosity of the heat
' sensitive material is in a form of minute particles, the
additive is dispersed in the main component. When the
additive used to reduce the viscosity of the heat sensitive
material is solid, the additive is mixed with the main
30 component either by dissolving the additive in a solvent or
by melting the additive by 'heat:lng. When the heat
sensitive material is applied as a coating to the metallic
thin layer 8, a solvent for the second heat sensitive layer
10 is chosen which will not damage the metallic thin layer
35 8 and first heat sensitive layer 6. Such a solvent for the
second heat sensitive layer 10 may be selected from among
"solvents such as glycol ethers and alcohols. The
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35 8 and first heat sensitive ['ayer 6. Such a solvent for the second heat
sensitive layer 10 nmay be selected fromanong solvents such as glycol
ethers and al cohol s. The 5 thicknesses of the heat sensitive |ayers
6 and 10 nay be 10 [err] or less and preferably about 0.5 - 5 [err]. The
metallic thin layer 8 covers the contras® layer 4 and is used as a

recording film The netallic materials 5 to f t tall hi
| ayer 8 are HhhekapsgesoRinthe; hgaﬁoﬁﬂ’i‘sh’é?gl;gggﬂgﬁsgémSHQeB{rS 3 I%et 7n

Pb, In, and {§ an wl hegs h@u fieR@bly Naboiultoy ©.GOIM & nimg these met aI S
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resins, urethan Si d
o eyl 8 5 i I UL gy SR AL 150200
an ester of hefltingcpoinsnmetakspsuchiasiSnadic S6reTeor Z8,sPRy| ER/ e@“pound
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ol eyl am do, AR AHTAVSE 4 I mRLLANBOIAY S *%:?5%“931%2%‘3§ gged 10

gi ve smoot hnv9§alﬁn sueht iagh, PRnSA t#ﬁdrgél‘ﬁ“l's essds ®ing
to the heat ﬁ%%%'ltlll\ée ﬂ@i{ﬁr 113%:6 SOhhgntbémamuw lioomot dzjege 1ﬁhean®at

sen5|t|ve | a er tall r 8 must be used. The solvent nmay
be sel etPed ﬁg’ﬂ"y ggﬁ osuc%daps | ycol ethers and al cohols. The

amount of the sol Fort  dhed mﬂa-e:esachnaatt bylagfer i oyheatoresistant
Choxy . ool veBREREIRE | SRR Che\cE1G1REE. FEUIAY] CCufébhlne LS, ©

epoxy, polye réSin can be used as the ulfraviol et-rai{ cured
resin. The tplodmmmfrﬂmwavmﬁl;lEeahﬂsba?EPxYZ resing and [aFFYlif l\esh

and preferably s%@“dén bal g.{édd. _30'1‘0 such The ﬁmuctaorpWeSciar
ZI(J;;] aatlggm?el&g{e%cor ngsmerl um a novgct;% degr(ir Iob%gxo hos t}mwr}.c a018
: rayRR gster; fied BEY ' phosp
ester or a similar compound can be added as a plasticizer
and a low molecular weight. polyethylene, poleylamide,
stearylamide,. a silicone or a similar compound can be added
to give smoothness. In addition, when the resin is applied
20 as a coating to the heat sensitive layer 10, a solvent
which will not damage the heat sensitive layer 10 and
metallic thin layer 8 must be used. = The solvent may be
selected from 'among solvents such as glycol ethers and
alcohols. The'.arhount of the solvent used can be reduced by
25 employing an ultraviolet-ray-cured resin or an electron-  -.
ray-cured resin. An acrylic, epoxy, polyester or similar o/
resin can be used as the ultrav_i_olet-ray—cﬁred resin. The
thickness of the wear-resistant layer 12 may be 10 um or
less and preferably about 1 ~ 5 um.
30 The production processes for such a thermal recording
medium will now be described.
As shown in Fig. 2(a), a contrast layer 4 is formed on
the surface of a white polyethylene terephthalate film 2
with 188 pm thickness. The contrast layer is formed by
35 Carbon black ‘ 4 pwt
vinylchloride acetate resin ' 16 pwt
Methyl ethyl ketone 40 pwt



the surface of a white pol yet hyl__e_ne te"reph't‘hal'ate film2 with 188

[erF]thickness. The contrast layer is fornmed by 35 Car bon bl ack
4 pwt. Vinylchloride acetate resin 16 pwt Met hyl ethyl ketone
40 pwt 6 Tol uene 40 pwt m xi ng and

di spersing the above conponents using a ball rgll for six hours to prepare
a. bl ack coating and then applying t he coatl ng to the white

pol yet hyl ene 5 terephigiglediec fil m2 using a bar coater #20 gy i

drying the applied  cqating.. The dry, thickness of the contrast |a er 4 is. 5

[err]. Next, as sMd®#hgh and dbeBeTsingehes ARAUS \PRRRRRNES WIERNG (% rP3ll
thickness is. formadlan fde S0t havirs eI pfepdfé a0 blduletcogting \aexd ayigén

6 is formed by Trans rent dr ed white,lac r wt Eth

80 pwt preparing & he 888\%‘ gorrp 8|t|%rheand"q?#e% a@%ﬂﬁh\'% ne
coating tao.th& corttemasmthaﬂartﬂfuiinng nsimg d bar coater #20 prior to drying
air-drying_t he apphiced, 'ﬁ:{l vmﬂ; ) ogd '

| ayer 8 with 400 %lhteh nesés&?% & n%d on eg?ﬁsens igvefl %’"e%rq %&?rast
rate of 5 Al sec. MCdumsevéthlon coating under a reduced pressure of

5 x [err] Torr. Next)e 4k sﬁ%wﬁh%”ria Fﬁ@b)z(d)heé‘t%sf@f.‘ﬁétlélfer 6
| aver 10vmth2[rr t hi cKne s, Is fornmed On th thin | ayer

same manner as in Zoepcthickness ois FﬂQfmeﬁtﬂn tRGxF‘m&é'a?ﬁo%ﬁYFF ﬁl’ The
2(e), a wearipesi dleat! seRedttivé Wahlerllerid Cfdﬂga(wss is fornmed on the

appl ying & her moset t| N5 APEPREEE Grdat IS 1SRRI ng ZLIBRSI et her
as the sol vent (1836T- IB:thmmlf actured by Fujikura Kasei Co., 8 ¢pwtto the
heat .\SWS’”Z{ t '[ greri Aephd 1ty W L1, bE" ¢ 28HoblebJHE4 11 4° aBOP! ik
applying the coating to the contrast layer 4 using a bar
15 coater #14 prior to air-drying the applied coating.
Next, as shown in Fig. 2(c¢), an Sn thin layer 8 with
400 & thickness is formed on the heat sensitive layer 6 at
a rate of 5 A/sec. by vacuum evaporation coating under a
reduced pressure of 5 x 10 Torr.
20 Next, as shown in Fig. 2(d), a heat sensitive laver 10
with 2 um thickness is formed on the Sn thin layer 8 in the
same manner as in the above process of Fig. 2(b).
Next, as shown in Fig. 2(e), a wear-resistant layer 12
with 1um thickness is formed on the heat sensitive layer
. 25 10. The wear-resistant layer is formed by applying a
thermosetting polyester resin coating containing a glycol
-ether as the solvent (1836T~N; manufactured by Fujikura -
. Kasei Co., Ltd.) to the heat sensitive layer 10 using a bar
coater #7 and then heating the applled coating at 80°C for
30 30 minutes.
The heat sensitive layer 6 may be formed by

Ethylene-vinyl acetate copolymer 8 pwt
(Content of vinyl acetate, 55 wt%) :

35 Hydrogenated terpene resin 8 pwt
Fischer-Tropsch wax 4 pwt
Toluene 80 pwt



The heat sensitive |ayer 6 may be formed by Ethyl ene-vinyl acétate

copol yner 8 pwt (Content of vinyl acetate, 55 wt% 35
Hydr ogenat ed t erpene resin 8 pwt Fi scher-Tropsch wax .
4 pwt Tol uene 80 pwt 7 applying a coating

prepared by m xi ng the above conponents 7o the contrast |ayer 4 using a bar
coater #14 and then air-drying the applied coating. In addition, the heat
sensitive | ARPLEiNGA woatsing Prepansd Wnh pixdiage the aboye compeonents

20 pwt Met hylo efk! ckREPASE layer 4 using a bar2QduMer/OFL£"&nd then
20 pwt Cycl ohexanong - 40 pwt 10 - using a coating

prepared by 3¥ETHFInE R \APRLEPI€PREIBRd t he above heat sensitive |ayer
10 may be formed fiy additiceetttie Hat sensitive layer 6 may b¥) fotfmed

Met hanol _ 80 pwt using a coating prepared by
m xi ng fhe dbve conmponents. 15 The surface of the heat sensitive

| ayer 6 can be rdlighehixdeny chonide tresinvl ecul ar wei ght 2popwet hyl.epe
powder into the ' ' D ormati on of the heat ggnsitive [Fayer 6.
That is to say, ﬁlﬁ@e%eg?g%ée{ﬁé? ive layer 6 has been ?guéhrgned, a
metallic thin | ayRelwene also 20 easily roughened during9i pwtformation in

the foll ow ng prosesfordichcné result, diffuse reflectionggypifee metallic
thin layer is jncreased, honbgeneous white,is qbtained, the contract

bet weert® he YfNg & cophing Ryepaged by Rix1ngFhe @hoXs comnanents pad
i nproved andhé didve Qdd€rFensiviveé 2ayer cnoi myysbenformedaspepi cally. For -
t hi s purpose, the‘isur ace ro ghness (Ra in JI'S B 0601) of bhew%etal lic thin
| ayer 8 may be O.. ny ?ﬁ%‘i?# aﬁﬁs-b?eferably 0.3 - 1.0 [e? ]2 A pol yi m de
resin powder, Methanalv nol.ecular weight tetrafluoret89lpw& resin \./

powder, cal G{d¥Rs £ Eind Prepared by mixing the above components.
15 - The surface of the heat sensitive layer 6 can be
roughened by mixing a iow molecular wei'ght' polyethylene
powder into the coating during the formation of the heat
sensitive layer 6. That is to say, when the heat sensitive
layer 6 has been roughened, a metallic thin layer 8 is also

20 easily roughened during its formation in the following
process and as a resuit, diffuse reflection by the metallic
thin layer is increased, homogeneous white is obtained, the
contract between the metallic thin layer 8 and the contrast
layer 4 is further improved and visible patterns can be

25 easily seen macroscopically. For this purpose, the surface ‘
roughness (Ra in JIS B 0601) of the metallic thin layer 8 &/
may be 0.1 - 2.0 um and preferably 0.3 -~ 1.0 pum. A
polyimide resin powder, a low molecular weight
tetrafluorethylene resin powder, calcium stearate, tin

30 stearate, a polystyrene latex, bentonite, wollastonite,
talc, aluminium silicate, sericite, kaolin, clay, white
carbon, calcium carbonate, chalk, slaked lime, dolomite
powder, magnesium carbonate, barium sulfate or a similar
substance can also be used as minute particles for

35 roughening the heat sensitive layer 6. The mean particle
size of the minute particles may be 0.3 ~ 10 um for example

and preferably 0.6 -~ 5.0 um. Fifty parts by weight or



30 .stearate, a polystyrene |atex, bentonite, wollastonite, talc,
alumniumsilicate, sericite, kaolin, clay, white carbon, calcium
carhonate, chalk, slaked |ine, dolomte powder, nagnesium carbonate, barium
sulfate or a simlar substance.can al so be used as mnute particles for 35
rougheni ng the heat sensitive layer 6. The ngan particle size of the

m nute particles may be 0.3 - 10 [err] for exanple and preferably 0.6- 5.0
[err]. Fifty parlés$y. butgireferably | 28spalrts rhyemehmt/ ot Jesss of the

wei ght or less of_the, m nut riicl I glat
the resin. A net h’BﬁmdFerBEBgaEﬁaéi %r? é‘%eﬁetﬁﬁd rec& g o ZY%)%?%\E ggf the
this exanple wil|lresinbe described. As shown in Fig. 3, Wnen a thermal head

H is scanned over the xeﬁéﬂ?ﬁéléfa!t% ”?ﬂ{% ouclﬁhé R 3l C reorditioC alead vy

the arrow while making't er mal hthelayer 12 and the
heating el ement obfttbimcewarple Willcnow: beodeseRdbgdsired tinme intervals,

Lhe EeaLJ.%,enSItlvg Layﬁéssﬁoaﬁﬁxﬁor‘ dl Qhewmahahl taethalm hemdr ?Smr slcam:tea:l
y the heating and fi artic esrsutl me

thin layer 8 are GVQEeF%éd"?QF'Hﬁ? gg]n teq‘%qté%%}goé‘ng}@lf@%&u
tg t he e”ect ﬁf By fthee aiﬁftsu' owhile ﬁkirﬁ;ha:nmrthemaheheadheﬂ ntewchalthef
the metallic thin,layer eenar

metallic thin | ay%? é §§ t&? E'e%ﬁ%a]?i%&%?‘ ske’%s]t ?vlréé %%risé 21% (fd8 at
contai ning the di therdesllfedletm tintlegyvads i mhaatéenﬂfbth%ﬁdlﬂ'?ﬁ% 6 and
passed over the p%téga {:H?r‘ﬁ aﬁf’é’“l?ﬁif'ﬂ ﬁay’@% 8fdf@qlé’1q-_(‘éa’ by thee heating

not having been heate eating o ove head hi'bits a
whi tish col our be@&ds@itlﬁepﬁﬁtaf-’ﬂﬁé rasultipg S%Hpng‘ell of metallje

Ef;}g%/ghhg\é: ggrbgfeﬂtlﬁgqtgg%ﬂr% té”h?e heiépéﬁsE& tihe tﬁfeé)vﬂohead H:athlslartsts.tﬁeilr\m
(information) is LBYREE Pna3R sEle agﬁeﬁf’ 5§ﬁt Fgg AF%[]SH&%at\éﬁ It%h%b"e?‘sed th
fine part i clB5 exthe portiienhwhtrecthet naterdpdr of6 thed netadd ichahisr tiayer
8 has been dispersed as fine particles, the metallic thin
layer 8 is destroyed and the heat sensitive layers 6 and 8
containing the dispersed fine particles solidify after the
head H has passed over the portion thereby producing a
20 fixed record. The portion not having been heated by the
heating of the above head H exhibits a whitish colour
because the metallic thin layer 8 remains intact, while the
portion having been heated by the heating of the above head
H exhibits the blackish colour of the contrast layer 4.
25 Therefore, a visible pattern (information) is formed in a
sufficient contrast. Although the dispersed fine particles
exist in the heat sensitive layers 6 and 10 of the portion
where the metallic thin 1layer 8 has been destroyed,
macroscopic observation of the contrast layer 4 is not
30 hindered because the amount of dispersed fine particles is
small. |
Although the thermal head H is used as a means of
heating in the above example, any other suitable meas for
supplying heat equal to that supplied by the thermal head
35 H and capable of similarly destroying the metallic thin
layer 8 can be used in this invention.



where the nmetallic thin layer 8 has been destroyed, macroscopic observation
of the contrast layer 4 is not 30 hi nder ed because the anount of :
di spersed fine particles is small. Al though the thermal head His used as a
means of heating in the above exanple, any other suitable nmeas for

suppl yi ng heat equal to that suppl i ed by he t hermal head 35 H and

capabl e of simlar des oy| n talll h| n_| used in
this invention. %h qrse TR & 're t'ﬂﬁgﬁi%ﬁ:lﬁﬁl{'hiﬁyﬁﬁyér 8
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the contrast | ayer and a card-like ther recording mediumwth a
gi ven shape adé‘%t%ﬁ%d'bﬁp pﬂﬂﬂ:mﬁ\gth?:&ie%%esﬂ%ﬁhﬁﬂ’% aXersai ﬁgs\l)ﬂyer
t hose conventligoda lomittdi.as a magnetic recording |layer in a magnetic
recordi ng nmedi um a-ferri Sr-ferrite

F 5
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[err] or | esused casr diley Gofitraskerldayerart bandsaal sard-ldkect thermadri al

and a ¢ ::‘!ﬁ:q} Y, t han r

m Xt ur egof at&% eas ﬁoﬁ{&?{ﬁeggkﬁ% n i{c}éh (byémgﬂ d&m gab%r#&garsi%& b9e3| n.
A sui tabl e r Punghdna.he binder resin to the magnetic material is set by
consi deri ng adhesipggnens ﬁ&ﬁ@@l@%oﬂfiﬁ ﬁayem smsaate@nvehﬁe aﬁgeC,t ed

by a magnetic head, and the he rat1o by melg esin
to the rragnef"ist?qTelsel"‘l BPgﬁfﬁylﬁerPﬁq’F dng, dg¥est ip 3 gggneth:_/ {Ecoﬁﬁiéﬂﬁr ably

172 - 1/8. feditnCdan b izt OfFdr cex@mgibé ) CBA<LOrFitg, | srererpitbout 10
- 18 erﬂ.’. Co-coated y-Fe,0;, y-Fe,0;, needle-like iron powder or Cro,
with particle size of 10 um or iess, preferably 0.01 ~ Sum,
can be used as a magnetie material and a commonly used

polyester, alkyd, vinyl or polyurethane resin or a mixture
of at least two of these resins can be used as a binder

20 resin. A suitable ratio of the binder resin to the
magnetic material is set _by considering adhesiveness to the
base, pai_nt film strength, voltage detected by a magnetic
head, and the like. The ratio by weight of the binder
resin to the magnetic material may be in the range of 1/1

25 ~ 1/10, preferably 1/2 ~ 1/8. A typical thickness of the

15 pun. o/

Such a card-like thermal recording medium also

magnetic recording layer is about 10

functioning as a magnetic recording medium as mentioned
above can be used .es ‘a prepaid card. In such cases,

30 thermal recording is effectively applied to printing
records of card usage (dates and charges) and the
particulars of the remainder. Specifically, the remainder
sum recorded in the magnetic recording layer of a prepaid
card is revised every time it is used and the details are

35 printed in the surface of the card by thermal recording
which enables the user to know the remaining contents of
~the card. |



Such a card-1like ‘thermal recording.mediumalsé functioning as a magnetic
recordi ng nmedi um as- nenti oned above can be used as a prepaid card. I n
such.cases, 30 thermal recording is effectively applied to printing
records of card usage (dates and charges) and the particulars of the

remai nder. Specifically, the remainder sumreggrded in the magnetic
recording layer of a prepaid card is revised every tinme it is used and the

details are 35 printgg Ila pbaravabigetRit ! fife CBGCa D Ve 16Kk NESs F SF Kl rlﬂaat
whi ch enabl es the user, .to know t he remai ni nq coni ents,of the card.
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Iin such cases, t hﬁsﬁoatﬁé‘ﬁﬁ éﬁﬁtw ll&?e‘i:mfbi'ﬁ@d Eéﬂﬁeeﬂ eﬁé lﬁe'@éﬂic thin
cross-sectional views of arts of exanples of the

recordi ng nedi um dAYER §n§5the, AHR CoOptrag éaﬂf’gmpﬂg‘gak}ﬂ‘é %é:olour
menbers as those sifowhe rheFaitg sdnﬁﬁv‘eplé;iﬂ‘ltﬂd ayvibaalacontyast wit rthe
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a!splprinted 20 benoNh&twdar-reS|stant | ayer 12. The design 16 and -

Ly neRuE PRSP0 g 3 e PGEIBAot1EREICVIRNSTRE the matn

a desired design parts pf exampdest o€ $hef fherspl; K@M@@ &asbm e?ﬁgﬁéhis

contrast 15 invention. 1In 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
contrast layer 4, and a desired design 16 is also printed

20 on the wear-resistant layer 12. The design 16 and visible
patterns . produced by the thermal recording may
synergisticially form desired indications.

In the example shown in Fig. 5, a desired design 14 is
printed on the surface of the base 2 opposite the contrast

§ - . 25 layer 4 and the design 14 is covered by an over coat layer
18. A desired design 20 is printed on the metallic thin
layer 8 and the heat sensitive layer 10 is formed over the
design 20. In addition, a desired design 22 is printed on
the heat sensitive layer 10 and the wear-resistant layer 12
30 is formed over the design 22. The designs 20 and 22 have
the same effect as the above design 16.

Figs. 6(a) and (b) are plan views illustrating how
indications are formed by writing visible patterns in a
magnetié card wherein a magnetic recording layer is used as

35 the contrast layer which is an example of the thermal
recording medium of this invention.



25 | ayer 4 and the design 14 is covered by an over coat |ayeér 18. A .
desired design 20 is printed on the netallic¢ thin layer 8 and the heat v
sensitive layer 10 is forned over the design 20. In addition, a desired
design 22 is printed on the heat sensitive |ayer 10 and the wear-resistant

| ayer 12 30 is formed over the designl22. The designs 20 and 22 have the
sane effect as the above d gign 16. Figs. 6(a) and (b) are plan views

i 1lustrating howEie &@)o PuURYsed Magnef 1€ FREY QR ihe srfacesofn a
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30c are recm(reqorgiaknmggwampgsé&ﬁmgpsnummdm &outher ah |
desi gns 16a, xﬂi@&e@chééfgm_fa&h Y68 hha a%fct Yy é!ﬁéﬁ'@ﬂsi‘ﬁlﬂegﬁi:FQ‘éﬂ Wi th

reference to Fi 3. ‘Fi 7(.a) (d) 1 ndicate another exarrp e 10.
producti on m&%%’&@# ﬁ%h%r‘ﬁa#h RHAERRLe %R FdFef 3t his i nvention. As
shown in Fig. 7(®igs. tyaayfer szayetlx&ﬂlmsuﬁmﬁlex&ﬁpiur f@@ei-.hef -
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layer 8, a Itéatssim\aaritm.l ayer 6 and a contrast layer 4 are forned in this
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heat sensitive layer 6 and a contrast layer 4 ‘are formed in

this order on the release surface of said transfer sheet.

Next, as shown in Fig. 7(c), a base 2 is bonded to the
contrast layer 4 by using an adhes:l.ve. The symbol 26

20 represents an adhesive layer.

Next, as shown in Fig. 7(4), the transfer sheet 24 is
removed to obtain a thermal recording medium of the same
structure shown in Fig. 1. |

- According to _the thermal rec'ording' of this invention
25 mentioned above, since visible information can be recorded _
as a contrast between the metallic thin layer and the o
contrast layer by' partially physically destroying the
metallic thin layer according to a desired recording
pattern, a good gquality printed record can be realized and
30 the st.ab_ility of recording is also excellent.



25 .wrentioned above, since visible i nforndtion can be recorded as a
contrast between the netallic thin |layer and the contrast |ayer by
partially physically destroying the netallic thin |layer according to a
desired recording pattern, a good quality printed record can be realized

and 30 the stability of recording is also exgellent. 12 CLAIMS 1. A
thermal recording nmediumconprising a netallic thin |ayer, a heat sensitive
| ayer fornmed on the netallic thin 5 | ayerChAIME contrast |ayer formed on

either the heat sensitive layer or the netallic thin layer, the netallic
thin layer being made of a low nelting point metal or a |low nelting EOi nt
al | oy having a thilokneds thferm] wrecpeding mefiumcaomprisingva weyailibeci thin

able to .be nelted ltrysyeé&q?}]d'e% e se € A Fdimdd chﬂef[ﬂ?e "Ré€allfcithin

| ayer can be dispe , an thle contrast_ | ayer i ng a nmagnetic
recording,l ay8r ad@¥AGuaPfy &oroniTasly 1AYer t FOTMeS, cORetdither t fhe heat

![ﬁyer-. tZL.{[Al t he@&}isi}[@lﬁfé gi&;gafleﬁlrb' Uﬁhécﬁetd%\mglﬁt thlk'xailf&ybrdi&he V\'ﬂétd. £llic
e contras ayer_.i,s formed _on a base. 3. r regordin ium
hocor ding Lo cf ai FBiR JAYSE bRdrd Rong.oF 2 AdH MR tine PO 1Tt BREATRE A 1ow
bot h Zgrfaces of wedtimiqpoint habldyykaving a £hibkness :oc_camd:' rp reabaird,
according to any cedi . i .
wear - resi st ant | a%‘% ?‘% ofégglggb?hg&%ﬁ%@?%%% tﬁ:g%é%i?ég&}ﬁﬁ%&@:ﬁg
medi um r enot 30f r o8& Hehatisgarticles t fromatheemetahiqedhin alayexi qan cbe
an recedi ng cl ai ?g(}g | RrHdi g a%n% bt § r ay ty

fo?/ 1I‘O orm ng g— roug es e se;dr 13: ace 3$M| C Etﬁﬁebésrrg?g?#iecltagla% Fg§g§a§sﬁ&éﬁéﬁg§

deposited. 6.  ALQAO¥sHNGrlayenuandg visuaddyal contrast g nWdthmthe crbove
to chkaim 4, conpr it X P Hfer f orm" ng the wear-resistant |ayer on a
r:el ease surface 3%. OfA ath{e%glgaerrengo@gfﬂg medium according to claim 1,
15 wherein the contrast layer is formed on a base.
3. A thermal recording medium according to claims 1 or 2,
wherein heat sensitive layers are formed on both surfaces
of the metallic thin layer.
4. A thermal recording medium according to any preceding
20 claim when dependent on claim 2, wherein a wear-resistant
layer is formed on the surface of the thermal recording
medium remote from the base. .
5. A thermal recording medium according to any preceding
claim, wherein the heat sensitive layer contains particles
25 for forming a roughened surface on which the metallic thin
layer is deposited. _
6. A method for producing a thermal recording medium
according to claim 4, comprising the steps of:
forming the wear-resistant layer on a release surface
30 of a transfer member;
forming the thermal recording medium on the wear-
resistant layer; and, '
removing the transfer member.
7. A method for producing a thermal recording medium
35 according to «claim 1, wherein materials containing
particles are employed when forming the heat sensitive
layer underlying the metallic thin layer so as to form a

A A




formng the thermal recording mediumon the.wear- resistant |ayer; and, -
renovi ng the transfer nenber. 7: A method for producing a thernal .
recording medi um 35 according to claim 1, wherein materials

contai ning particles are enpl oyed when, fgrrri ng the heat sensitive Iayer
underlying the nmetallic thin Iayer so,a to forma *

e roughentgoaheras.sGreeRt” Ed Uitdeqdinty Jue srtgiﬁe& ‘éﬁéa.i g o

roughened sasf formed tdre the ardughened suyface5of S:he heathesemsitiver di ng
met hod whi chaberChar asl &% %{ﬂi—_ aﬁtdn{y};édbdﬁ‘ éiﬁ:sf ttt.l'?é ”m%églffét

sensitive Ia)/,é a the netall er of thet erma recordi ng  nmedi um
accordi ng t $hdnalAYeXr.so as to rrelt the heated areas of the netallic thin

| ayer agd diggper aethegman! tz%dﬁfﬁ ifetiHyd) wiich |i%/%h@§aété‘£1£’é‘dtb§|es

[ 'nt o] fa\htehg(raﬁ&?%ﬁnm t,i ve I aéer Lh dea&}eo)‘,aa% ,ﬁegts Ye%:jfséégd#%tter n. |

sensitive | gper nti!ti]t]he: netinh | layeki of agite therhakt eedurdirid eneaivaead
touchi ng: thch: qgl ég cl&fﬁoid' &8 ar?qf "Helt the heated areas of ‘the
| metallic thin layer and disperse the molten metallic thin
10 layer as fine particles into the heat sensitive layer
thereby destroying' it in the desired pattern.
9. A thermal | recording method accor'd‘ing. to claim 8,
" wherein the heat sensitive layér and the metallic thin
layer are heated by a thermal head touclung the thermal
15 recording medium.
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