+1 ;3 THERVAL TRANSFER FI LM CASSETTE AND

THERNAL TRANSFER RECORDI NG METHED 5 BACKGROUND OF THE | NVENTI ON
The present invention relates to a thermal transfer film nﬁ%\ﬁ@g
used for a thqrmal transfer printer provided with a ther d for
thermally printihg or recording dat a onto a thermal transfer film
for instance, and nore 10 specifically tola thermal transfer film
cassette of a high safety which enabl es an appropriate printing

wi t hout bei ng *  used errEﬁEBHQLyTB9N§ﬁ§RtﬁéLNapﬁﬁﬁﬁﬁgﬁer prlnter and
wi t hout being forged or c t d transfer

" cassette useg forgthe thegﬁgl%§gﬁhkg TRAPSFER RE bﬁn&ﬂﬁ h%?ﬁﬁ transfer
filmis acconmodat ed ~according to the pr|nt|ng and recordi ng usage.
Ther ef or e, there exist various thermal transfer filmcassettes in
whi ch various thermal transfer filnms (e.g., transparency, medi cal

I mage films conﬁBC&GRQUaphDESTHEIﬁNVEN@;pNare 20 acconmodat ed,

separatel y. Hens SIAE LIS, CELELREL APRPALADERSL Ypntitse
thermal transfer f|In1c ssettes are rou

ari ses a probl efiilF chasetle ysed E@rt¢m$h3ﬁﬂaﬁﬂtran3faﬁr@H§P§ﬁrfPF@WldEd
cassette to be ghahged éﬁef&@@eﬂeaa EBQ dhernd@yBhridtANs | 8 Ebb&&@&ng‘s

sel ected erroneously and an excel l'ent printed matter cannot

be obt ai ned. data °n¥8 6v§P86W§1tﬁF§n§¢85lé&%mvaFP6u§n§§Pﬁ6&s RRFeMpZEN
SO fao prOB@&&dflEﬁ&lyn‘&baﬁC‘Eheﬂrﬁ@ﬁ”&ﬁ@ﬁ@xl‘Iﬁ:‘ﬂB\d ddweiidef a high

safety which enables an appropriate printing without being

" used erroneously by the thermal transfer printer and
without being forged or counterfeited.

In the thermal traﬁsfer cassette used for the thermal

15 transfer printer, a thermal transfer film is accommodated

according to the printing and recording usage. Therefore,

there exist various thermal transfer film cassettes in

which various thermal transfer films (e.g., transparency,

. medical image f£film, computer' graphics film, etc.) are

20 accommodated; separately.

However, since the external appearances of these
thermal transfer film cassettes are roughly the same, there
often arises a problem in that the sort of the thermal
transfer film cassette to be charged or loaded on the
25 thermal transfer printer is selected erroneously and

thereby an excellent printed matter cannot be obtained.
. To overcome this problem, wvarious methods have been so

. far proposed. For instance, Japanese Published Unexamined

(Kokai) Utility Model Application No. 3-29367 discloses a
30 thermal transfer film cassette such that reflective marks
are formed on an outer surface of the cassette casing, in
order to specify'the thermal transfer ink‘characteristics

~and the usage of the thermal transfer film. In this
_ method, the specific data are transmitted to the thermal
35 transfer printer accgfdlng to the positions where the
reflective marks are: formed g By we e gm o ,
.5'_. - PR S f* § H YLd

.
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(Kokai) Utility Mddel Application No. 3-29367 discloses a 30 thernal

transfer filmcassette such that reflective marks are formed on an
outer surface of the cassette casing, in order to specify the thernal
transfer ink characteristics and the usage of the thermal transfer
film In this met hod, the specific data are transmtted to the
thermal 35 transfer printer accordi ng te2the positions where the
reflective marks are forned. _ -2-

In this prior art #pthkbds paweverrtsmetbodar howeveat asince vardomsr datar ead
on the basis of bhgdiQiiyf 1,5 v@gﬁr% EN@asis of Eéﬂécgagftﬂaﬁgswﬁawmeﬂém s

deposited on a polyester are forned, eve | m cassette
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far as the reflective na ornmed at_ the same
appropria%é tthﬁBFfFFaﬁgﬁ&'qqqrﬁ?%ﬁﬁﬂﬁ% ofhﬁhepuseéc§§§éﬁ?é é&éPﬁgef

havi ng i nappr opriatert ber nekt susvabee f¢fralébeciﬁﬂbtusdgﬁﬂﬂyjhmadbhe as
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density is insufficien Fansparency oOr
definition picesrethe apprapndetbe Wismaledtiansher cdddnofcassietoe, u§@@e

Further, with Eagsa%%anessga?gp ﬂﬁ ﬁ]&ﬁ%{@ﬁf%@fran rr%alum%sqferr fmm

thermal transfer fil use printer
i ncreasel§f t heagubatieaded qaséae thermpi | fanafer thel Higfhe rths ﬂénﬁaﬁ@e of

t he thermal tranﬁfr@blem in RhbR! @he b?f@h%lﬁﬁsdéhlsi%ﬁ} &gctingum@l@mtt Rat
t he t her nual t r ansf g t{lln1cassettes t

ensel ve forged or counter-
20 feited. APBoFBFRgP FRFRALINFH O NG aa‘&ﬁ??’oﬁ& L p=ER g&f’ picture

cannot be obtained in the case of medical usage.
Further, with the advance of the diversification of
15 - usage of the thermal transfer films used for the thermal
transfer printer, an increase of the quantity of wused
films, and the higher performance of the thermal transfer
printer, there has arisen such a problem that the thermal
transfer film cassettes themselves are forged or counter-
20 feited. Accordingly, there so far exists a strong need of
taking a safety countermeasure against this problem.

SUMMARY OF THE INVENTION
With these problems in mind, therefore, it is the

25 object of the present invention to provide a thermal
transfer film cassette which can secure an appropriate
printing without being used erroneously by the thermal
transfer printer and further which can prevent the forgery
or counterfeit of the thermal transfer film cassette.

30 To achieve the above-mentioned object, the present
invention provides a thermal transfer film cassette used
after having been removably loaded in a thermal transfer
printer, comprising: a thermal transfer film for transfer-
ring therm¢-recorded data onto a receiver sheet; a cassette

35 casing for housing said thermal transfer film therein; and
a light diffractive stfﬁéture_.formed on said cassette
casing, for forming a diffractive image when irrédiated
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taking a safety counterneasure against this problem SUMVARY OF THE
| NVENTI ON Wth these problens in mnd, therefore, it is the 25

obj ect of the present invention to provide a thermnal transfer film
cassette which can secure an appropriate printing wthout being used
erroneously by the thernal transfer printer and further which can
prevent the forgery or counterfeit of-3-he thermal transfer film
cassette. 30 To achi eve the above-nenti oned object, the present

i nvention pr ovisdietshartd;amhlcimganiﬁ.ghtf,i | ktheasdieffraatide imagét dnaviwgng

been renovabl yegf,fargfldngf @ée& r@&sgﬁpr]%al?jhléir)fr%rﬁﬂweé;}g% SERGrmaL

t hernmal transf rans er - recor at a onto a
recei ver sheet t@f@%%’étﬁﬂelf@&as%%tmgaﬁd)rthﬁ)u@m@"@al%quh%f%lPI*faﬁ%#?er

filmtherein; and Furtrﬁezllgt&hedlﬁ%é@éatveuﬁiér%’cdﬁepfr%wa@sonasaudermal
cassette casmg f or ormn fractive I, mag when irradi at

ed
- 3- Rith v@ﬂ%ﬁklwqrd@m m@ﬁ@oé‘ Pk asw%ngnfaaeaﬁaimfganscnbmg
printing data r@dtd edhbomadagtebakat prbeivveﬁarhbe themsler filmr amsdera
filmcassette and the thernmal, transfer. urther. .t he.

present inventiGiEPrSA deSE T he FRERPT §lngt rihgf e?t?gﬁor%fhg RIS ot
printing data egrahscindilight on datlalghie réhicE fssorides] sorwcitye: nidrmed

transter 111m o 052 tnernd PORLURL-8RCS 1 RORELSLRS I MEPTR azver

i rradiating reproduci ng I'ight ractive ructure med
on a therhl trasing braelr:rrreags'ébw toaded m@dtaﬁmﬁlmfanﬂém r@rieiew

removably | cadesbidb@iddctdBsett@NsELALtPRAGNHBER related to adaptability
between the thermal transfer film and the thermal transfer
printer on the basis of a diffractive image formed by the
light diffractive structure irradiated with the reproducing
15 light, by means of a light receiving section; and
controlling the thermal transfer printer on the basis of

the detected results.
In the thermal transfer film cassette according to the
present invention, the light diffractive structure for
20 forming a diffractive image when irradiated with the
reproducing light emitted by a reproducing light source
housed in the cassette casing can be formed only in
accordance with a special technique. Therefore, it is
extremely difficult to forge or counterfeit the light
25 diffractive structure. Further, since the diffractive
image can provide the cassette printing data related to the
relationship between the thermal transfer £ilm cassette and
the thermal transfer printer, it is possible to ensure the
adaptability relationship between the thermal transfer film
30 cassette and the thermal transfer.printer, with the result
that it is possible to prevent the thermal transfer film
cassette of pirated version from being put on the market.
In addition, it is possible to prevent the printing quality
from being degraded due to a defective thermal transfer
35 film accommodated in the thermal transfer film cassette of
pirated version or due to the mal-adaptability between the
thermal transfer film accommodated in the thermal transfer



detecting cassette printing data related to adaptability bet ween t he

thermal transfer filmand the thermal transfer printer on the basis of
a diffractive image forned by the light diffractive structure
i-rradiated with the reproducing 15 light, by nmeans of a |[|ight
receiving section; and controlling the thermal transfer printer on

t he basi s of the detected results. -4- In the thermal transfer
filmcassette according to the present invention, the |ight

diffractive st riﬁclmreaésetﬁé anﬂoruirieng:eac@lixiér ashegt petigenvidhe | thednal ed

with the l‘?%jf’&gkgf emtted by areproducing | i ght source
housed in the casse te casing can be forned onl accordance with a
speci al techni que. Furithewf osdncej t the lighix léflféfla)ﬁfél"‘lef | 8iFuctereory® or
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tge thgrlmal tra&rﬁl Q:ras@helﬁﬁéﬁbbasllhgi aﬁpsgﬁt@lzﬁj_ fdbv@i:‘éﬂf &1]'Ethe(or0bur1ed in)
adaptability rel at i onshi et ween t thermal transfer fi casse
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printing quality eégraded due to ective
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pi rated VerS'(”denfgfiéi%t|B% W%he@d%ﬁb%Qbh't¥rEﬁEW@9n EB8sette OEAMRbe
transfer filmaccomodated in the thernmal transfer

- 4- fil ﬁ%ﬁ%‘&q%%twquer sheet set in the thernal

Further, when the light diffractive structure is
irradiated with the reproducing. light, the diffractive
15 image caﬂ be reproduced. Since this reproduced image
indicates the cassette printing data related to the
adaptability between the thermal transfer film cassette and
the thermal transfer printer, when the cassette printing
data included in the reproduced image are detected by the
20 light receiving section in order to discriminate the
adaptability between the thermal transfer film cassette and
the thermal transfer printer on the basis of the detected
results, it is possible to control the printing operation
of the thermal transfer printer on the basis of the
25 detected results.

Further, when the light receiving section is disposed
at a predetermined specific position within the thermal
transfer printer according to the sort of the thermal
transfer printer, it is possible to discriminate the

30 adaptability between the loaded thermal transfer film
cassette and the thermal transfer printer, on the basis of
whether the diffractive image irradiated with the
reproduction light can be detected by the light receiving
section or not.

35 Further, in the  thermal transfer film cassette
according to the present invention, when the 1light
diffractive structure is formed as being fragile, whenever
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transfer printer. Further, since the light diffractive structure
S formed on the outer surface of the cassette casing in such 5 a
way as to be flush with or recessed fromthe surface of the cassette
casing or as to be covered with (or buried in) the transparent resin
| ayer, it is inpossible to peel off or renove the light diffractive
structure fromthe thermal transfer £+ m cassette for the purpose of
forgery or 10 counterfeit,- with the result that the forgery or
counterfeit of tihe fhghtaldiffwsteiveasseuteucen asthered optevearieedouber
securely. t her, e 1O LEfract] teuctr e

I rradiated mﬁths?ﬂgggé pgd&%ﬁ%gga%ggﬁﬁé Phgqé'fﬁ%gc¥¥€%§1§g k#%ar%ﬁ%gﬁdbe
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| i ght recei Vi ngaseEhéPnchSsotBerca9iny SE6E NFoRgeryt he adaptabi lity
between the thermal transfer filmcassette and the thermal transfer
printer on the basis of the detected results, it is possible to
control the priBRIEP DRRCRIPDION OF DHEtDRAWING®m| transfer printer on the
basis of the 25 cted, L€ - - Eur r '
receiving section f%?%is%g%%dQQ$é§S%?c%}%$é%%%%r%$§%ﬁnégggi%@%oé%gg Foﬁf
wi t hi n t hdOt herblag thermak fixehefeyr falwrcageerte mreerding dor thef prasent
t her mal tragnsdgeiphinter, it is possible to discrimnate the 30
adaptability between the | oaded thermal transfer film .cassette and the

thermal transfer pri¥fer2 d&f the FRSSsseetionalyeien shRULRPT ikt phate
: : ma%e i rradi at eghatté hthdethermal eﬁf&dﬁﬁéfomimgbésﬁ@ﬁt@ead@cbﬂ@iﬂg Ecy thie

I ght receivin ection,or naqt. .35 Furt .. J.n_the ther
transfer filngpﬁ%iiﬁgténventlggc (ﬂ?ﬁfQQ)Yﬁ%gpggsgheiFRﬁﬁﬂ%%ﬁfrﬁﬂiﬁgfhe
| i ght 15di f fpaitte®r; structure is fornmed as being fragile, whenever

Fig. 3 is a perspective view showing the state where

the thermal transfer film cassette according to the present
invention is charged or loaded in the thermal <transfer

_ printer;

20 Fig. 4(A) is a cross-sectional view showing the case
where a light diffractive structure is provided on the
surface of the cassette casing in such a way as to be flush
with the surface of the cassette casing;

Fig. 4(B) is a cross-sectional view showing the case

25 where a light diffractive structure is provided on the
surface of the cassette casing in such a way as to be
recessed from the surface of the cassette casing:;

Fig. 4(C) is a cross-sectional view showing the case
where a transparent resin layer is formed on the 1light

30 diffractive structure;

Fig. 4(D) is a cross-sectional view showing the case
where a transparent resin layer is formed on the surface
of the light diffractive structure in such a way that the
surface of the transparent resin layer is flush with the

35 surface of the cassette casing;

Fig. 5 1is a cross-sectional view showing the
construction of an embodiment of the light diffractive



»5- the light diffractive structure adhered onto the outer

surface of the cassette casing is tried to be renoved, since the |ight
diffractive structure can be broken and t her eby cannot be used again,
Ft is possible to prevent the 5 renoved light diffractive structure from
bei ng reused for anot her cassette casing for forgery. BRI EF
DESCRI PTI ON OF THE DRAW NGS Fig. d64s a perspective view show ng
an enbodi mrent of 10 the thermal transfer filmcassette according to the
pr esent ismmunture accordingF%@ tike i presemostaventiamal vi ew show ng

the state wherg; heﬁgp ggl 8¢ erddd rggfsg\t!_ %ggg,rlg?ngatpl{.g@

present I nvention is Dein e therm trans I nter

Fig. 3 is a perefaitrle of i sfrrgihie thvegls'@ aiJeff/m*élVe Stlt‘lllfét‘tl%rf\%’r'me‘i

transfer film capseld oo €liPtadd dhecms %&é’éette casW, t' 0“ ' S charged
or |loaded in the thermal transfer printer; s a

Cross- sect?onal vi EEhow? (B t hdScade CrosswﬁéFélénPthW%ﬁWfr%ﬂﬂW%RS a

structure is prydieicofidmeof thesUfiose ekahpeecasSethe Fagided NLigieh a
way as to be fl th the surface of the cassette casing;

Fig. 4(B) is a%’r%%%a%‘é’c‘f?o%‘éﬁ SF&Fshowi ng the case 25 where a |ight

diffractive struct Figgi s7pxpvided omoskesectiosailfl adewofshdwe ngasseseeond

casing in such &y &%t Gl rraq: 1EFERG dIAMINE SUIL ARG Olrd Normea

cassette casing; F 0SS-sect onal S Vi ew Show ng t
case 1Qher eom ‘@h%tr@‘p’%ﬁlérﬁuﬂﬁiw&l oRykhe icasertieel easime@’ | i ght 30

diffractive structwg;., 6(B) ifl0Ja 4cPbskSsRctibha1sesticinalsnd@nghoa ng
the case modification of the second example of the fragile light
diffractive structure;

Fig. 8(A) is a cross-sectional view showing a third

15 example of the fragile light diffractive structure formed
on the outer surface of the cassette casing:

Fig. 8(B) 41is a cross-sectional wview showing a
modification of the third example of the fragile light
diffractive structure; and

20 Fig. 9 is a cross-sectional view showing a fourth
example of the fragile light diffractive structure formed

on the outer surface of the cassette casing.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
25 An embodiment of the thermal transfer film cassette

according to the present invention will be described
hereinbelow with reference to the attached drawings.
_ Fig. 1 is a perspective view showing the embodiment of
the thermal transfer film cassette 1. The thermal transfer
30 film cassette 1 is used after having been charged or loaded
in or on a thermal transfer printer 2 as shown in Fig. 3.
Under the condition that the thermal transfer film cassette
1 has been charged in the thermal transfer printer 2, when
a platen roller 3 is rotated, a receiver sheet 4 is fed to
35 the downward direction of the thermal transfer film
cassette 1. Then, printing data are printed onto a thermal

transfer £ilm 11 housed in the thermal transfer film
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where a transparent resin layer is fornmed on the surface of the Iight

diffractive structure in such a way that the surface of the
transparent resin layer is flush with the 35 surface of the cassette

casi ng; Fig. 5is a cross-sectional view show ng the

construction of an enbodi nent of the light diffractive

- 6- structure according to the preseht invention; Fig. 6(A
is a cross-sectional view showing a first exanple of the fragile

i ght diffractieasséetteturehfongkda thermah héadodt eenduthacprbvhtetiedata
cassette casi Ng¢e réed on t %g:herﬁt%@ tr?ﬁsf? ﬁ{mslls%ge' Q?:g SCWJ.%\Q_/d 8HQW ng

a nndlflcatlon of irst exanple o e fragile |
diffractive str%c?ﬁ@%lver Sheet f£tg. 7(A) is a cross- sectlonal vi ew show ng
a second exanpAg ehowne fd agb.be 11i,0hs  dhbimagt i vearsd FEt ghemf orneds10

on the outer surface of the cassette ca%#%

cr oss- sect Ponal POREGAsHRR ngrerma IgéP#Hh°8§3Fﬁ§eséconﬁkﬁxﬁﬁﬁFﬂaéf
the fragile |igbtansferdfiimacli e Fedutiwre;let-out roFler Bﬁﬁ&otatably

cross-sectional _view show.,ng_a thir exa fragile.light

diffractive strﬁ%?ﬁ?eg?grﬁgda cass&%tfhga i "Héﬁrfggthg? % %%%s%??end
cast ng; a Fake-8pBroliexn t3ossTBec¢aeaette|e@ssh@mlagla formed of
modi fication. of %fﬁswféﬂeexagpl %sef thedyeglile H&htbuta &Léfrée Ffie

structure; and B Cross- sectlon view show ng a Tourth
exanpl e o0t he ¢@E@¥Y@e¥bgﬁ§sﬁmfff%ﬁti%@t§@¢%cture f or med on the outer

surface of the cassphbec&88éPe casing 10 is formed with two slit-shaped
openings 14 and 15 so that the thermal transfer film 11 can
be exposed through these slits 14 and 15 for printing by
the thermal headIS.

15 A light diffractive structure 20 is adhered on the
outer side surface of the cassette casing 10 and over the
take-up roller 13. This light diffractive structure 20 is
of reflective type hologram, for instance. Here, however,
without being limited only to the position shown in Fig.

20 1, the position at which the light diffractive structure
is adhered can be changed according to the structure of the
thermal transfer printer 2 to be used.

On the light diffractive structure 20 for forming a
hologram, wvarious cassette printing data are recorded

25 optically. These recorded data are indicative of the sort

- of the thermal transfer printer 2 which can use this
thermal transfer film cassette or the usage of the thermal
transfer film 11 housed in this thermal transfer film
cassette 1. '

30 As shown in Fig. 2, a light source 21 and a detector
(light receiving element) 22 are arranged within the
thermal transfer printer 2. The light source 21..is‘a
semiconductor laser, for instance and the detector 22 is
a CCD (charge coupled device) image sensor, for instance.

35 When the light diffractive structure 20 is irradiated
with a reproducing light transmitted by the light source
21, the 1light is diffracted by the light diffractive
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 25 An enbodi ment of

the thermal transfer filmcassette according to the present invention
wi |l be described her ei nbel ow with reference to the attached draw ngs.
Fig. 1 is a perspective view showi ng the enbodi nent of t he t her mal
transfer filmcassette 1. The thermal transfer 30 filmcassette 1 is used
af ter havi ng been charged or | oaded I+8er on a thermal transfer
printer 2 as shown in Fig. 3. Under the condition that the thernal

transfer film catsettere 20 dndathémedetdargddby nthdedehechatr 22ans$énce
printer 2, whe ; S 11 e rece r tsd. i
nthh%mﬁﬁgg%ﬂﬁg?ré?kk?gc§e§ l#§ gorﬁs eceivsh erqgffﬁﬁ$é-

fed to 35 t he ction ermal trans |
cassette 1. Themvingnt¢agsekte pwipgring edadat orécplﬂréﬁﬁlal on ther ahight

film 11 housed dﬁf?&a%b@é ”@Jcr&ééunééeiof' | % other words, . the diffracted

-7- cassette 1 through a thernmal_head 5, and the printed dat
formed on Phe thEGWRILQ% FoTming ths helagrarn Liage |1’1?e°daoﬁf~5fra°te§ }éﬁ’éFver
sheet 4. disHeisheien rﬁﬂﬁhréntaald%ﬁ’rﬂﬁlngr&ﬁaﬁthefl kBrtl b €he

h d th I f tt h I t f

friman i's 1 ed SrsethE BEEPFepacpats  Forarans BY e dfins (i e dfive’
cassette casingstucumdet BOn wodmcomd tnglly, it iz tpdesiipleoltberrell] The
cassetle casingdlodsed %Pfﬁqt%g)data &9'{ 30 B ELEs 0be AliRe (RSTSLL ! fhdGe

but adi ene styrene e
casset te &8si ngdae¢ted deyrethe déteqros| 22 - efidpfeld image open$Pys 14 and 15

so that the the”“ﬂAér@ﬁéf%%sgék%bl%f¥ﬂking data, an English letter of
"CP" indicative of the sort of the thermal transfer printer
2 or a numerical letter of "12" indicative of the usage of
the thermal transfer film 11, for.instance are recorded as
15 a hologram image on the light diffractive structure 20.
Therefore, when this hologram is detected by the detector
22 and further focused on a detection surface, it is
possible to reproduce the printing data.

When the hologram image is detected by the detector 22,

20 the cassette printing data recorded in the form of hologram
image are converted from optical signals to electric
signals. The obtained electric signals are transmitted to
a control circuit 23. The control circuit 23 controls the
feeding operation of the thermal transfer film 11 and the

25 receiver sheet 4, and further controls the thermal head 5.
Therefore, on the basis of the cassette printing data
transmitted by the control circuit 23, the thermal head 5
heats the thermal transfer film 11 +to start printing
picture on a receiver sheet 4 fed so as to be overlapped

30 with the thermal transfer film 11.

In the above-mentioned embodiment, although a character
pattern is recorded as the printing data on the light
diffractive structure 20 in the form of a hologram image,
any hologram images can be recorded, as far as the CCD

35 image sensor can detect the hologram images. For instance,
a pattern image such as a bar code, a square pattern, a
circular pattern, etc. can be used, irrespective of the



.be exposed through these slits 14 and 15 for printing by t he t her mal
head 5. 15 A light diffractive structure 20 is adhered on the

outer side surface of the cassette casing 10 and over.the t ake- up
roller 13. This light diffractive structure 20 is of reflective type
hol ogram for instance. Here, however, w thout being limted only to
the position shown in Fig. 20 1, the posidOti on at which the Iight
diffractive structure i's adhered can be changed according to the
structure of tHact thathdhealfoousioge posditioer iz tfidrgdeead infinite. (o

the light diffract E‘Y&tﬂe&ucggrEhgocégéefzgén%f"ﬂnﬁlng da ¥ RWEed Hr Ake
cassette printing data are record ically. _These recorded data

are indicative ldghthdiféractive %‘Frlf%"émf%e(rhrﬁalloﬁqaé'h)sfzgr* PRrere xS Hydadi? can

use this Ui el ik @hef islofPtC 35 @iHet thlerinad. WSS fofr ipid ritdear s
transfer film 11 housed in thIS thermal transfer film ffssette 1. .30
(

As shown ith Fi Fhex ugappghefsdihee BRI o tAB0SEES "Eilm ghtth%cdiM ng
el enment) 22 ar ehaidaat@ed swildd nofhehe thekaalalttamssder fadimntkl, 2.etc.The

Lont source 24 iy o #pRERL SOICLAn | BECTied add 1ok apgEaRadyl Ner un

detector 22 is ge coup evi ce | mage Sensor
I nstance. 35 combiWadriamhe |ight diffractive structure 20 is |rrad|ated

with a reproducing4 | tt y .t t r 5 ht
L 2y ohrocue! N Gl AANNE ! el ot BRI ST GE these? badditdd 0

- 8- 10 st r med@tdnED dagat heh Fecexded byt HehQethedQgxarp. 28 nckt is
thi's detected ¢idddianlefdd icHali 1FoTEcE itEIMREAMHdT G ra by tH¥\GOI ieRffet t e

printing data 2&3&&39d %%gwyigga @é when the cassette printing data is

indicative of the sort of the thermal transfer printer 2,

it is possible to easily discriminate whether the loaded

15 thermal +transfer film cassette 1 is suitable for the

thermal transfer printer 2 or not or whether the loaded

thermal transfer film cassette 1 is a genuine parts or an
imitation (i.e.. forgery) or not as follows:

The CCD image sensor is disposed on a specific position

20 within the thermal transfer printer 2 according to the sort

of the thermal transfer printer 2. When the hologram image

recorded on the light diffractive structure 20 adhered on

the thermal transfer film cassette 1 loaded on the printer

2 is focused on a specific position of the printer 2, the

25 loaded thermal transfer film cassette 1 is discriminated

as being suitable for the thermal transfer printer 2, with

the result that the thermal transfer printer 2 is so

controlled as to start the printing operatién. Further,

when the hologram image recorded on the light diffractive

30 structure 20 adhered on the thermal transfer film cassette

1 loaded in the printer 2 is not focused on a specific

position of the printer 2, the loaded thermal transfer film

cassette 1 is discriminated as being not suitable for the

thermal transfer printer 2, with the result that the

35 thermal transfer printer 2 is so controlled as not to start

the printing operation.
Further, when a plurality of data are recorded on the



diffractive structure 20. In other words, the diffracted 5 i ght for

formng the holograminmage has a diffracted |ight di stribution
different according to the sort of the cassette printing data
recorded by the light diffractive structure 20. Accordingly, it is
possible to read the - cassette printing data on the basis of the

hol ogram i mage 10 detected by the detectapn-22 of CCD i nage sensor.

As the cassette printing data, an English letter of "CP" indicative

of the sort of hdlegrtmn r2ll, tar pisfred ifyi pifteCCD image sensonsinere chlspasaedr

of "12" indi catjy I ]ﬁp&}
for-instance. arae faegglr‘}dlh‘ﬁl L%?Q? q{lf%eﬁené r%%‘%gﬁ(;@onés; [ ghtléﬁ%rlgﬁl ve
structure 20. thermghertfaneferhprinkes mﬁgllry de? eghed sy tt ief the

det ect or ZhSh il U’Ei-&%fé@%%?ﬁt@? 2 QeiecthONussgtase. dHe ithermal
possible to reproduce the printi n dat a. When™t he_hol ogram i mage

i s detected by HRHAR&I™ 23 thiR CaKetiite 15r PAEFHBLEaER HetSFHd i n
tlhe f orm of holle@rﬁntl he adbﬁgéblaﬁ.gyc@fl\@!’dl'ediaftraoﬁ‘legakb"ééhyg|Eflaiﬁsélolm_
electric nal s obtain r nals are transntte

a control ci rcdl 1“;519 ?’CO%I %?‘P ;én ohPPBFs ¢ThR ée@eglfe%%‘%hgc’f
operation of thhe hmlmgramanséereépdmdiﬂgand eheh?28CD rsmowiorer igltgtent;

and further co rﬁ.l the t hermal head 5. Therefore, on the basis of
the cassette prin dat a transmtted by the control circuit 23, the

thermal hedd 5 Hem,fat sthenedatrr hpdicahhve e Lf thm $OTto oft ghe pﬁfhermanlg
picture on a re&%ﬁ@feﬁhgﬁnﬂcefredz%@ aatae Heltappad 3F awWddedd@ic

thermal transfer film1l t he above-nenti oned enbodi nent,
al though a charR¥cigier Whl%t?%?n“?% FB@OF&@J’“&% fFensest |%“Uéiaa9§ﬁ1“f€he
l'i ght di f fir agtinerts idaudiie ad§ iciolibef or Thetefohe) ogian 4 r@a}%ette

any hol ogram i es can be re.chIdggtas f éhnCi_gP F}I e s
can detect the% ﬁﬁaeg%ls F°3 e g"rPaZase epaft W?%ﬁrgaé"
a bar code§ a stpmtsem,am priating operetglion pdtthenprinter chs ddhilsicth
irrespective ofgfhe
Further, the data indicative of the usage of the
thermal transfer printer 1 are data indicative of that the
thermal transfer film housed in the thermal transfer film
20 cassette can be used for the ordinary receiver sheet for
recording video picture, or transparency, or medical
picture, or computer graphics, etc. Therefore, in accor-
dance with the data, the thermal transfer printer 2 can set
the heating condition of the thermal head 5. However, when |
25 the printing data recorded on the thermal transfer film
cassette 1 are different from the picture data for operat-
ing the printer, the printer will not start the printing
_operation. '
" Further, the data indicativé of ink characteristics of
30 the thermal transfer film designate the heating condition
of the thermal head 5 for color correction according to the
magenta coloring material layer, cyan coloring material
layér, and yellow coloring material layer. This is because
even in the case of the thermal transfer film 11 of the
35 same usage, the printing color and color density deviate
due to dispersion for each manufacturing lot, so that it

is necessary to correct the deviation of printed color and



- 9- fact that the focusing position is finite or infinite.

Further, as the cassette printing data recorded on the l'i ght
diffractive structure (hologram 20, there exist data i ndi cative of
the sort of the thermal transfer printer 2, 5 the usage of the thernal
transfer film 11, the ink characteristics of the thermal transfer
film1ll, etc. Further, these data carlBe recorded separately or in
conbi nat i on. In particular, when a single data of these cassette
10 printing obémsisyrmmn@mc_mntcn hehéoloygredn e thernal trangfesipHiimto
easily discrim % ‘ge the CCD i mage sensor. For instance,
when t he casset e prinmting data is I ndi cative of the sort of the

thermal transfer prAsiteeityRpical examplg pddipltdohs @isfrychiversrrvatere

whet her the | oaglgdy,dea sbpeknBl th@%ﬂx%flertzfadsme&aﬁqtﬁ easdet tli dabbea{ 0g
t he thermal transfer printer or not 5?1:[9 whet her t

t her mal transf ebo fFren RERS Ye;ﬁy?%tHQQenﬁl a%%f?%?%whéthram'|?nY%&?Tﬁ
(i.e.. forgery)tpbe Nedlogram) |omsa diffractidiegGObingracmn sensesed s

di sposed on a speci{i C ,8933| E)C%O{]%(Za%ﬁe th| lERS t}eggg&l hé‘mgé;@\h p{.l:ntfé 2

according to the sof?® ransfer
hol ogr am i mage prefer&bbedemzonsehaﬂhcgheldeﬁﬁﬁa@ﬁlvbOEQQU@mure Zblédhb$ed

on t he theﬁ@@éué%agﬁigrhgigﬁ}gﬁséﬁht%elﬂégﬂyaédméérgaﬁﬁﬂﬂ%é”unevenz

is focused on a Speci (5) rinter 2, the 25 | oaded t her nal
transfer 10l m cosséace an slfdlaﬂ?fli‘%%tewlly mapyfpeitygeduipabhe formtpd

thermal transfeg RhbRh&N %ré&dédhpuori héhé@ﬁm(byt heMe rin2Q. t’&'ﬁrﬁ@éripﬁﬂérﬁel’
printer 2 is so controlled as to start the

Burther, | \aerhed bl Ghriih AR e orteanay FABCPLYR. LOPP S5 FoRY 30
structure 20 adhsyaﬂamélhadhbenw méthod) eshidl mscpaseitelarly duitaikd in

the printer 2 is not_ focus op a ecifi tion of the printer 2,
t he | oaded ther%%?nt?éﬂgf% ???ﬁ1t§g C%%%%EF?eciglsédlscrln1nated as bei ng
not suitabbe for theurther} hhesmalther anglegrani megording t mefthedresikt i9at

the preferable to use laser reproduction type hologram such as
Fresnel hologram, Fraunhofer hologram, lensless Fourier
transform hologram, etc. because of its high precision of
the reproducing light generated by a laser oscillator and
20 its high read precision at the light receiving section
(i.e., detector) both arranged within the printer.

Further, when the holograms are classified from the
funcfional and design points of views, it is possible to
use a relief hologram having a total reflection type layer
25 (as a light reflective metallic thin film layer) or a
relief hologram having a transparent partial reflective

layer (as a light reflective metallic thin film layer).
Further, a rainbow hologram or a Lippmann hologram can
be used because these holograms are excellent in design
30 standpoint. Further, it is also possible to use a
diffraction grating manufactured optically or a direct view
(vision) type diffraction grating based upon an EB
(electron beam) viewing method. In the case of the direct
viewing type hologram, in particular, in spite of the fact
35 that any given patterns can be formed, since it is
impossible to manufacture the same pattern by presuming it
on the basis of the reproducing light, this hologram is



35 thermal transfer printer 2 is so controlled as not to start t he

printing operation. Further, when a plurality of data are recorded
on the -10- hol ogram 20, a
plurality of CCD i nage sensors are di sposed at a plurality of
different specific positions within the thermal transfer printer 2
according to the sort of the t her mal -arzansfer printer 2 and the usage
of the thermal 5 transfer film1l. |In this case, it is possible to
discrim pantiacuherhglasmmwlé yE1dm edneEh stand pedpdr atfepyevbptdoscofm

i nating whether %} f the CCD sensors can detect each of t he

hol ogr ans correspo g to each CCD sensor, indepen- dently. 10

Here, the data indiBartherof ithdss@ksafrepeibher §al use the a@dsféragtiianer
2 are data 'nd'§ﬁét¥ﬁg0ﬂ§\aﬁu§9§€ufé§ in the' ESERTo¥NERErRAD HS&nLBE:HREHAR!

transfer filmcassette wi t hout causing any trouble. Therefore, when
a cassette® shegt r@Frﬂ>§ﬂﬁRﬂ§%<§ sive Y @riﬁeﬁﬁe iRethel SERENYR¥S
15 printer, the \@Itlﬁlttlﬂ@ @@@é%fom@fplaﬂeptirﬁéeholégr&m bi t - ed.

Further, the data i Etlve of the, usarg h r nal tran? er
printer 1 are data r|’1d| St IRFESST Y niRVeE Elon St"ﬂ&?nﬁ etr%‘?l%‘f"érm?? HPhBBsed
in the thernmal t¢assstte primt2Bg datsséodt etbanthernskdtfansfée printary2

recelver sheel 1p0  recobSERT JbB0 Y 490 AhGGe OISR erEle Olight

medi cal pi cture, or co er graphics, etc. Theretor I n"accor -
dance wit kOt he @hffrachive rﬁaﬁmtw«%ﬂ@r éprpradn@ertbze megretsurfacet pé the

heati ng Cond't'@@s&étﬁ@@:$§§ﬂéﬁlo'“#HéﬁSthﬂpﬁ§ﬁﬂkaﬁﬂh@th5rec598eﬁrbﬂttﬁﬁ
data recorded on the thernal nsfer
cassette are detected by the printer, it is possible to
inspect whether the thermal transfer film cassette 1 now
being used is suitable for the thermal transfer printer,
15 by use of the light diffractive structure 20.

Various examples of the methods of mounting the light
diffractive structure 20 on the cassette casing 20 will be
described hereinbelow with reference to the attached
drawings. Figs. 4(A) to 4(D) are enlarged cross-sectional

20 views for assistance in explaining the status where.the
light diffractive strﬁcture 20 is mounted on the outer
surface of the cassette casing 10 of the thermal transfer
fiim cassette 1, taken along the line A-A in Fig. 1.
However, the present invention is not limited only to those

25 shown in Figs. 4(A) to 4(D).

Fig. 4(A) shows the case where the surface of the light
diffractive structure 20 is disposed so as to be flush with
the outer surface of the cassette casing 10. The cassette
casing 10 having the 1light diffractive structure 20 as

30 described above can be manufactured effectively in
accordance with a well-known simultaneous injection molding
and painting method. In this method, the cassette casing
10 is injection molded integral with a rolled thermal
transcription sheet of the light diffractive structure 20

35 or integral with a separated thermal adhesive label (seal)
.0f the light diffractive structure 20, both inserted into

a molding die of the injection molding machine.



.cassette 1 are different fromthe picture data for operat- ing the
printer, the printer will not start the printing oper ati on.

Further, the data indicative of ink characteristics of 30 t he t her mal
transfer filmdesignate the heating condition of the thermal head 5
for color correction according to the magenta col oring material |ayer,
cyan coloring material | ayer, and yetldw coloring naterial |ayer. This
i s because even in the case of the thermal transfer film 11l of the 35
sane usage, the prifigng (&0l showadtlee|ersaemsne theypurgace of gehe g gh

di spersion for & a[@!}%{ié‘féwdé&ﬂé)tzo SI% tdl%tpdéed so ds5 RS SAdedded
correct the deV| ation

rinted col or
accordi ng to tHExamtthss OtLHT@It FaEhRCe P§n§P%rc??F?ﬁste caiﬁngr:’e{gpec#r?/v%}
As a typical exagd e e tdisddiaty csas‘ifrfgaqlo \aaigiathe A ight G firserk ior

the thermal transfer filmgcassette acco to_the

a plane type hetgiEM™ \?tcg dest HIB ?%‘év?imc%ﬁ atp%??'ﬁ}é‘fta{%ﬁmé&n
grating can be daffsttively 1n aascdﬂ&amemﬁh tthe =iand tanseusmliogieation s
pr eferable to USEJE%‘H?E%I’ el II¥P%\ %ech{c?cfns%%\-rmhcaﬂ Sthe cas%‘%?@ﬂ@ éﬂ@

hol ogram can bd"? AR e uneven surface and 1.n addition
easi |y manuf acti@ eilsi nntme:tti@nn'moﬂded ingeagr@lntith afs &hegiadn aghasiyhy

ther mal ”anscria%éf(”tse 1) B%tt'ﬂél)lﬂfhﬁ altﬁﬁawlwétau&hafaaioad{wﬁﬁ&
| abel or seal a*h rmal adhesi ve net ho égwhlch S gf\étlcul ar |

suitable 10 kP atheF‘@&déﬁﬂo fHe ofsdhee tRdPFGIORs ™ UM as
the hol ogr am r&5ed£h 16 yet hQﬂxrtHetr i svhen theefracatdsed odesth| dserabout

reproduction tyspeevgxgalfgmmam 'l%l’lxjé: cassette casing 10 can be manufactured by

the simultaneous injection molding and painting method such

that the cassette casing 10 is injection molded integral

i5 with a rolled thermal transcription sheet of the 1light
diffractive structure 20.

Here, the methods of mounting the  light diffractive

structure 20 on the cassette casing 10 as shown in Figs.

4(A) and 4(B) have the following advantage, as compared

20 - with the simple case where the light diffractive structure

20 is simply mounted on the outer surface of the cassette

casing 10 so as to project from the outer surface thereof.

In more detail, in the simple mounting case, since a

polyester f£film (i.e., a label or seal on which a reflective

25 .mark is formed), for instance ié adhered on an already

molded cassette casing 10, - the reflective mark is

inevitably projected from the outer surface of the cassette

casing 10 by at least the thickness of the label or seal.

.This is not' preferable because there exists such a

30 possibility that the label or seal-is easily scratched when

being carried or easily peeled off for the purpose of

forgery.

In contrast with this, in the methods as shown in Figs.

4(A)'and 4(B), since the light diffractive structure 20 can

35 be molded integral with the  cassette casing 10 by the

simultaneous injection molding and painting method in such

a way that the surface of the light diffractive structure



Fresnel hol ogram Fraunhofer hol ogram | ensless Fourier transform

hol ogram etc. because of its high precision of the reproducing |ight
generated by a laser oscillator and 20 its high read precision at the

I ght receiving section (i.e., detector) both arranged within the
printer. Furt her, when the holograns are classified fromthe
functional and design points of views, it -1stfpossible to use a relief

hol ogram having a total reflection type |ayer 25 (as a light reflective
metallic thin f20nis aﬂ]ans)h oau*eh or recdssed [falorgrhe batergsartfaaespdr ehe

part il reflectiygecere LaLTh Lot reldaqiqecietahlee 4l nafbla

| ayer). I N dM/%oIo r &m or ol 6gr am can
be used becausemeh‘esenedlwl@l@ar@deﬁsm*dm tpnlmegpgn 8De prxodudbdihty

Further, it isgal %ﬂepQ.sééé)é@teteaH§ﬁ% 30 havihd fERAE! 'lci'br&.r a&i@ﬂractlve

manuf act ur ed optically o direct vi (vision) type diffraction

grating baSed upBRUGRLER 20 °n(éPQCPPGﬁrbé%WFaﬁﬁmﬁhﬁf hodthah ipe thSe
of the direct surfit€wNeHe peghel egfaﬁhctmvaaﬁf@@t@fa r{1) J.%Ohbﬁt @£s£m9

fact 35 t hat atte
o sable by naatraohaf loP el il ofFNRE oSl BRe odhISEve berglorn is
basis of the repapgel ngol itghdt thées lHghigraiffsactive structure can be

-12- paré%gyéﬁﬁ%% §g5$agé§né{§§%%% standpoint of prevention of

forgery. SSible to use the diffraction
grating nafuf act ur eign 4R) fshowsoftheheasel whenamstre sinfiaces of theelighta

the plane type Bl soraes v Seructitd 10 28R BBsed, o0 o (i Do FRasR TEc
abovg nentlgﬁedthe outer surface of the caségtte casing 10 and additional-

ly a transparent resin layer 25 is disposed on the light
diffractive structure 20.

15 The cassette casing 10 as described above can be
manufactured in Qccordance with the well-known bicolor
injection molding method. In more detail, in the first
step, the cassette casing 10 is injection molded integral
with the light diffractive structure 20 in such a way that

20 the surface of the light diffractive structure 20 is flush
with the outer surface of the cassette casing 10 in
accordance with a simultaneous injection molding and
painting method by use of the thermal transcription sheet
or the separated thermal bonding label (seal). Further,

25 in the second step, the transparent resin layer 25 is
inj ection. molded so as to cover the light diffractive
structure 20 under the condition that the cassette casing
20 having the 1light diffractive structure 20 is kept

hinserted within the molding die of the injection molding

30 machine.

Further, in the above-mentioned bicolor molding method,
since the fransparent resin layer 25 is additionally
injection molded in the second step, the resin layer 25 is
formed so as to project from the outer surface of the

35 cassette césing by a thickness of about 1 mm. Therefore,
since the light diffractive structure 20 is formed in such

a way as to be buried by the transparent resin layer 25,



cassette printing data for the thermal transfer printer 2 are
recorded as a diffractive inage on the |ight 10 diffractive structure 20
formed on the outer surface of the cassette casing 10, when the
printing data recorded on the cassette are detected by the printer,
it is possible to i nspect whether the thermal transfer filmcassette
1 now being used is suitable for theishermal transfer printer, 15
by use of the light diffractive structure 20. Vari ous exanpl es of
t he nmethods of inburtie nfiitde stght it is dotf nacessergt rtactform Atheonl idtet

tt ; . . ) d . )
Crese 2,525 bR AL B o BB Dol AL Lo R e
cross-sectionala 2@y thawstiersurfdcs o cha laghtaidiffradilve sttruakere

the l'i ghtagli fd raGidny §58H U 'tk U RUHE &5k Ohd Ui @fe casing
surface of _the cassette casing 10 of the thernml transfer o Film
cassette 1° takéh alloh@t®eE PPRESA- Anj fhfpgmethod, it ig\RRZFibI¢ctHrissnt
i nvention i s nahd i Bhé€Etea8l yakanghas® 26ch dmemn tie Flgghtd (@) fradiRe
Fig. 4(A) shows_the case %Qer,e t.he surface of, t iffractive

: hell i g{it %
structure 20 i &HIFHS 58 PISBESPALST Wit 21TeddRmdfer SRAFSR S
the cassette cassinglO0.10Theéycasbertel trasasrigtiénhafid ng. fhethe ghlitight

diffractive str e 20 as scyd hed tyure
effectively i rﬁﬂcftﬁrace{%lg'oer éc:r%gleclcvl\ﬁ%c{g \t/% e n(?/v\enid ssl%am%% }g)egusE}’?%lchge;c |°o"ﬁ
mol di ng 10 arkheautemgurdiaieed ofl theheasaethedcasheg chl ey ta Wrgikngess

10 is injectionymldad | nhgqed! tWath anr ohtededditd Bep, thd HARHIIAMdAN
sheet of the light diffractive structure 20 35 _ or integral wtha

separ at ed t her FESifHA8YRFe2P abe|inigcfjon molded PReth ghitghif (i EfHaGiive
structure 20, kaidudtis®s 2@dfoined on the NG gnéh €idied Rtaddd s idising

mol di ng nachin%n so as to encapsulate (i.e., protect) the light diffrac-
15 tive structure 20.

Fig. 4(D) shows the case where the surface of the light
diffractive structure 20 is formed so as to be recessed
from the outer surface of the cassette casing 10 and
additionally a transparent resin layer 25 is formed on the

20 light diffractive structure 20 so as to be flush with thé
outer surface of the cassette casing 10.

The cassette casing 10 having the light diffractive
structure 20 as described above can be manufactured in
accordance with the bicolor injection molding method in the

25 same way as with the case shown in Fig. 4(C). In more
detail, in the first step, the cassette casing 10 is
injection molded integral with the light diffractive
structure 20 in such a way that the surface of the light
diffractive structure 20 is recessed from the outer surface

30 of the cassette casing 10 in accordance with a simultaneous
injection molding and painting method by use of the
separated thermal bonding label (seal). Further, in the
second step, the transparent resin layer 25 is injection
molded so as to cover the light diffractive structure 20

35 under the condition that the cassette casing 20 having the
light diffractive structure 20 is kept inserted within the
molding die of the injection molding machine.
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»13- Fig. 4(B) shows the case where the surface of the |ight
diffractive structure 20 is di sposed so as to be recessed fromthe
outer surface of the cassette casing 10. In this case, the cassette
casing 10 having the light diffractive 5 structure 20 as described
above can be manufactured effectively in accordance with the

si mul t aneous i njection nol di ng and paieti ng nmet hod such that the
cassette casing 10 is injection-nolded integral with a thermnal

adhesi ve | abelln( sbal medhhodse als gitowah fifrr ditgsvwe A0 uEng e (20 ,i rsigrdeed

10 into a nol 'nQ:rdci gﬁgééh? lfhéfg:ﬁ?t %mﬁgiagtﬁagh'tﬂgckneﬁe %Qara%o%ty'

Furt her, when the reces IS a sever al cassette

casing 10 can Be mfarst aﬁ@trme@d%y the light dififinasidoss ﬁﬁf“@cﬁq% 26! dihey

and painting may %&pflfractw@agtm@t&aésgbt Q:aqa%@gféQméa igHeiedaMly
nol ded integral_I5 th a rolled thermal transcription sheet of the Ilght

diffracti v® st rfEE’E‘Urté‘eZ@QSlgn St"mdl%’rlé1 ‘t hd B AIHRE A& He-9htght
diffractive dlfftrfaldiﬁll'sbfée si@ueitulrke 20asant be sasfagrly motdwyed iby FiMgs.

4(A d 4(B the f d 0 th th

S ol o Case whaPERERE T reR R FRYER, 255, F heate, BRBOSStb Y ?Os%'weﬁhe
nmount ed on t he ldgihdr ddififractice isterucdtsget 20, so thaa:sim@rﬂ)anm tsmch
proj ect from 1R WEALcEULhAGe LNET S8buotpce Id) BRRC Il Bhbvehloh "Gt !

nmounti ng case, Sinc or sea
a refl ectlitve ZSOrQWEWk S forned) for |nstance S adhered on an already

nol ded cassette caasNgad@criBear eékk&?é' Ve nkkel Sthermal! N&MAASEdY fllm
projected fromthe outer surface of the cassette casing 10 bé
r

| east the thi cRRESELIR tILPEBENT oitOs e Presen?hl’é‘vqr‘st’f?d’c BIRBF

becarse therﬁlégﬁﬁswﬁfﬁﬂﬁﬁﬁjq%iﬁkrudxuﬁhknélig fbﬂmeﬁrag|&hﬁ|f@BSﬁfﬁe I's
easily scratche en . eing carrie eled o or .t

pur pose of casf‘@lgge]r?/. in such 2 FRY cg:rﬂartas %Hg?ﬁlc?, ? H“l% hods
as shown lisn Fi géffractivé( sfraoctuzeBl0 is r:ﬁdmstrhm.rt:hghr xti:cﬁéss&xllﬁmbm the
structure 20 oadedy obeedplded | phe0ialediily | Eseageold cotatiied Oche | e

si nul t aneous |nJect|on paintin % t hat
the surface oftFﬁ@SPﬁgﬁPtdlfﬁﬁ&@tl@@Y§Fru@ urds formed on the 1light

diffractive structure 20 formed as described above, there
exists such an effect that the light diffractive strﬁcture
20 20 cannot be removed from the cassette casing easily for
forgery. Further, when the light diffractive structure 20
is removed by force, the light diffractive structure 20
will be broken and therefore unusable.
Further, as the material of the cassette casing 10,
25 various conventional materials can be used. For instance,
synthetic resin such as polystyrene, ABS resin,
polypropylene, ethylene, etc. are used by adding pigment,
antistatic additives, lubricant, etc. thereto according to
the necessity. Further, the shape and color of the
30 cassette casing 10 are not limited particularly, and any
shapes and colors can be used according to the printer to
be used.
Further, in order to mold the transparent resin layer
25 formed on the 1light diffractive structure 20, a
35 transparent resin the same as.that of the cassette casing
10 can be used. However, any resin can be used as far as
the resin is transparent and excellent in the adhesive



%

~14- 20 is flush with or recessed fromthe outer surface of the
cassette casing 10, it is possible to solve the above- nment i oned
problem and further to inprove the productivity of the cassette
casing 10 having the light diffractive 5 structure 20 on the outer
surface thereof. That is, the surface of the light diffractive
structure 20 is not easily scrat ched1gr peel ed off (because the
adhesive strength is | arge), so that the light diffractive structure
can be prehvaneetefishibei hg thegedssabte casifggl04(C) shows the case

where the surface of;ififel] Offhen tndl féaﬁééws UMM 1 s db%poéﬁé SO

as to be flush with the outer surface of the cassette caS|ng
addi ti onal - tr¢ysaa¥¢%ﬁsp%?%#n RS | Afer t95 thedi $pgREd ShE ﬁ%CF}ﬁﬁt

diffractive strygtubeuzd 285is not gbﬁfﬁaiéﬁit€e@éﬁiﬂﬂ dOf eBc8s€Er tHethe
above can be manuf act ur. ed accordance w wel | - known bi col or

i nj ection ﬁnldlﬂﬁsﬁ%FF%dcasFﬁgn&Bé detaits ﬁefﬁﬁaﬁ??sFo form,qn, apghor
cassette ca3|ngcdéwlrhyéweﬁﬁ|a@nadnédéde|néegnalayer onvithe the flhicghdf the

diffractive str u uch a e surface of th I t
diffractive str Iﬁ& d%% ST S%@XC%\AH?% t'he ou?erlms%r aec"éerbif t°he {:QQ
cassette casi ngadifesive strengbhdance with a sinultaneous injection nolding

and pai nting gﬁ%ﬁ%d gy Ufﬁ%beléfﬁffgéfﬂ@é éf@@éﬁﬁf&ti@“téhﬁétformedor

t he separated ther (seal). Furt In the second
step, thel®ranspar&he M&ﬁﬁ?l%@%#aQ% p§ the q?ﬁ%&ﬁ?%ﬁﬁﬁ%%ﬁ@dlgo%&#%obe

cover the Ilghtdgéé{{ggalyﬁ detaiBlhesdinBe2&vunder the condition that the
cassette casing 20 haV|ng§pge | i ght dlffraﬁglve structgre,ZO i s kept

i nserted within the*$MdiaYd RLPRE. | YVPEEYDAHSGHATF and diffractio

grating can be used as the light diffractive structure 20.

Here, however, when the typical relief hologram having a

15 total reflection layer (a light reflective metallic thin
film layer) is used, the construction is as follows:

(1) In the case of thermal transcription sheet type:

a releasable supporting sheet /a releasable transparent

protective layer /a hologram forming layer_/a reflective

20 metallic thin film layer /an adhesive agent layer (a
thermal adhesive agent or a thermal adhesive resin)

(2) In the case of thermal adhesive label (seal) type:

a transparent protective layer /a hologram forming layer

/a reflective metallic thin film layer /an adhesive agent

25 layer (a thermal adhesive agent or a thermal adhesive

resin)

In the above construction, the transparent protective

layer is formed as occasion demands; that is, this layer

“can be eliminated when the transparent resin layer 25 is

30 formed on the light diffractive structure 20 as shown in

Figs. 4(C) and 4(D). Further, it is also preferable to

form an additional anchor coat layer when the adhesive

strength is not sufficient between the releasable

transparent protective layer or the transparent protective

35 layer and the hologram forming layer or between the

hologram forming layer and the reflective metallic thin

film layer, respectively.
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.30 machi ne. Further, in the above-nentioned bicol or nol ding

nmet hod, since the transparent resin layer 25 is additionally
injection molded in the second step, the resin layer 25 is formed so
as to project fromthe outer surface of the 35 cassette casing by a

t hi ckness of about 1 nm Therefore, since the light diffractive
structure 20 is fornmed in such a way-B8-to be buried by the
transparent resin |ayer 25, in the first step, it is not

necessary to form therthieght as the disftferdetl weesk figst (hhe 2pasemantdanrd te
casing 10 'n:y¥%§?ectﬁ %g?é:%ﬂagﬁgh@eiﬂrLRBQ O&a%@fléighéaﬁ'ﬁér@EEd\@%

structure Outer surrace of the cassette casi ng
5 10. In ot H&EreywRrR,; |ﬁntmh§lﬁﬁﬁﬁﬁﬂt|¥nV%nEkB%4bF@W?HeEse51n°e e

cassette casing Chtrte{}?écrtﬂ?cn.drg@héﬂﬁ fdzaQ:tHé/Q:hermal Seldﬂéglw’é? bhe B
di sposed on the already nol ded cassette er na

transcript¥on mSQ?l)tQﬁEFh%h%lght dlﬁfFPFE&YFv§t§PgGBFGréozﬁﬁ55%ﬁﬁﬁﬁ%§iso
as to project fiyp lbhe iMfeotises RUldoce Oiet BAdcaFzelt ehaasiregsit) sycha

t hi ckness t hereof). Afte t,. in_the_second

resin layer 25 3% BHh% Yr@t?ehﬁlrdéggoﬁst ﬁ%JFFE)ﬁ?ndm?%(?%%ﬁr\l/{egetﬁé %&%‘ur e
20 for rer on(t hef althee - adings bred acmﬁet teyeasioff the lighto disffixactive
encapsul ate (i ec t 5 =

Fig. 4(D shovvs uecpéc"g%’e \%\%ergsf hé %ac(;er{ 2?01%&? hgecg%@é% ekng

diffractive
structur elQ0 | stdgether soltly the b@?%’ée@’:ﬁeélabel (ﬁﬁé%)trhétodisern%ciﬁsf%%’é‘/ of

the cassette cagidy¥ &tk aRdsin oraddLt 19gAk! Wi rharspar etirucasire |2y aiad
is formed on the 20 light diffractive str¥Pture 20 so as to _be fluep W t h
t he a heat resistance against temperature required
injection molding.
As the above-mentioned releasable supporting sheet, it

15 is possible to use a paper (e.g., a thin paper, a high
quality paper, etc.) or a plastic film (on the surface of
which a releasable paint is applied or coafed by
extrusion). As the plastic film, it is possible to use an
independent film or copolymer film of polyethylene,

20 polyolefine such as polypropylene, polyester, polyamide,
acrylic resin, polyvinyl chloride, polyvinylidene chloride,
etc. Among these, since
polyprophylene, polyethylene or polyethylene telephtalate,
etc. has a releasable property for itself, these resins can

25 be used as not only the releasable resin but also as the
releasable supporting sheet by itself. In particular,
biaxial oriented polyethylene telephtalate film is suitable
for use as the releasable supporting sheet, because of its

Mappropriate releasability and heat resistance.

30 As the releasable transparent protective layer, various
synthetic resins can be used. However, it is necessary to
select a resin under consideration of the scratch and
abrasion resistance, pollution resistance, and oil
resistance. As the preferable synthetic resins are (1) a

35 mixture of polymethyl methacrylate and another
thermoplastic resin (e.g., vinyl chloride-vinyl acetate

copolymer or nitrocellulose resin; (2) a mixture of
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euter surface of the cassette casing 10. The cassette casing 10
having the light diffractive structure 20 as descri bed above can be
manuf actured in accordance with the bicolor injection nolding nmethod
bn the 25 sanme way as with the case shown in Fig. 4(C). In nore

detail, in the first step, the cassette casing 10 is I nj ection nol ded
integral with the light diffractive s194cture 20 in such a way that
the surface of the |ight diffractive structure 20 is recessed fromthe
outer surface 3olymefthyiemesbsetrydatassmy ptlviethadcoredwnse (B e anixture

si mul t aneous ' Ny o. f

separ at ed therﬁﬁicb ?hgg agg#g%seéﬁi% Eﬁ%?hbggt%?k Pepynq&%é%ongﬂﬁ?gb

t he transpar entrasdsi.nphgped Zssis, aiipR resinnydheroe ol noVaPe he
light diffract Ia\e%yqtlw%éléfnﬁo 35fherlé35@ﬁfe t her cegdigos@i Hikkattd heogassaid e

casing 20 haV|ng light diffractive structure 20 js ke I nserted
within the adiarhjedl ErBPSPHEGP'ﬁJ AT HRE ORI AGYREchPHe. 2 p ying a
-16- 1|dﬂ11'fd'leolf'3t RAds asoséomtﬂoﬁe@s rdd¢{n asrd 4E(D)rel%al§2ﬂ>le

the t t 25 t f .abpou

Formed on the ISUERETHFR SATTE EPAUARUNSS00 g nand” S¥ing;nhe ARPIGAT e
structure 20 camsbexknwnadlﬁunﬂénmﬂg ytheb resfimom t he desi gn standp0|nt I n
addi tion, since the,) t%*étr in tHkf féﬂé'?ﬁ? %e”%PéﬁsﬁQr&@P Qs ¥

pr ot ect ed by the rdnsparent resin [ayer , eto
renove tH& 1a§z’le|rgh~tSQﬁff¢7éth9e therpeduradhmsivy takelt héﬁélém stigoguch

an effect that ¢ig sihyetures 2Qsedan &8 Fifa%\i@éth(ir fpoBtdBt 18 I®Mogram
As descrlbed a%%%%ldéqu¥%£:hgghﬁg %%%g% %% %5 use a resin coated layer
or a laminated film. Further, since the hologram forming
layer, the reflective metallic thin film layer, and the
15 adhesive agent layer are all generally formed as a thin
film respectively, there arises no problem when the
hologram forming layer is thick enough to be usable in
common as a supporting sheet. However, when the hologram
forming layer is thin and therefore weak in strength, it
20 is not preferable to laminate other layers on the minute
uneven hologram recording surface by deposition or
spattering, because the workability is low and thereby the
productivity becomes deteriorate.
Therefore, it is preferable that the transparent
25 protective layer can be used in common as the protective
layer of the hologram forming layer and as the supporting
body for laminating the other respective layers thereof.
Further, as the material of the transparent protective
layer, it is preferable to use a biaxial oriented film of
30 polyprophylene, polyethylene telephtalate and nylon, or a
single or copolymer of polyvinyl chloride, polyvinylidene
chloride, polymethyl methacrylate, polystyrene,
polyacrylonitrile, etc., or a transparent film such as
cellulose resin. Further, by using the above-mentioned
35 transparent protective layer as a base, it is preferable
to laminate the respective layers to be formed after the

hologram forming layer, in sequence on the transparent



.cassette according to the present invention, since the | i ght
diffractive structure 20 is forned on the cassette casing 10 in such a
way that the surface of the light 15 diffractive structure 20 is flush
with or recessed fromthe outer surface of the cassette casing 10 or
since the transparent resin layer 25 is fornmed on the |ight
diffractive structure 20 forned as describzd-above, there exi sts such
an effect that the light diffractive structure 20 20 cannot be renoved
fromthe cassetgreteatiivg dagidry. f or forgery. Further, when the |ight

~diffractive StI’UCtli l@rg BbovésméﬁgESﬁgdbkxfa ret,pce ﬂg{g dixf fysastiane

structure 20 roken erefore udnusab Furt her,
as the materi alomie:ttte@l cedyethyleas ﬁglgghtggatevéﬂlaugs cﬂﬁﬁfeﬁﬁ?%l“se‘i

materials can hg ust‘?l@ tEQﬁsbB%Eﬁﬂceprotect§¥8t hE&%ér I 5edausSeiClof asits
polystyrene ABS resin, oly | ene, glene a?% are used by
er

addi ng pi ghent excellent sttéﬂséléddl FtF§§QtPubr i BGRETCR c. gy asion

accor ?j[ ng to resgéi%ﬁwe&&lédépardﬁﬁy{ Jefaat tﬂ&ﬁwﬁ:@,n(bm orFwfthew, 30
cassette casin are_not |limted particular]l shap

col ors can be BEES?H?HB 555t 8F t‘g}/é %raﬁﬁpxreﬂt K
Further, in ordetyedr il 5 t@elcoapapaaedtmoesl@rbéﬁmable thagsKressed ies t he

| i ght d|ffract|v% tr%ctxlg ezi% 3‘lb rent resin the sane as that
rig Lol
can use

of the cassetteéc S|n wever, any resin can be used
as far aslo t he ﬂt@suaqummmthwr@&éqrémng RayRr dehesilayer

\-Nhl7- Char&{:tﬁrﬁésrshﬁakz@ tde @ﬁ§éﬁt ke HAYJ &M Oimage indichWitRerof
en the adhesive characteristics of

printing data is recorded in the form of a minute uneven

surface in such a way that the printing data can be

reproduced when irradiated with a reproducing light emitted
15 by the light source.

This minute uneven surface is formed as a pattern such

that the pitch is 0.1 to 2 pym and the height'differénce is

0.01 to 2 pm. To form the hologram image on the hologram

forming layer, first a relief plate on which a

20 predetermined minute uneven pattern is engraved is formed.

After that, the hologram pattern is transcribed from the

relief plate to:  the hologram forming layer resin in

accordance with the well-known various transcription

method. As the resin of the hologram forming layer,
25 various resins such as ultraviolet ray hardened resin
(e.g., acrylate, methacrylate resin), electron beam

hardened resin, thermosetting resin, etc. are preferably
.used. However, thermoplastic resin is also usable. Among
these resins, the electron hardened resin is preferably

30 used in the present invention, because of its excellent
heat resistance. '

In the case where the hologram forming layer is formed
of a thermoplastic resin, a great amount of the hologram
forming layers can be copied by embossing method or by

35 applying a melted resin onto. the surface of the relief
plate (into the uneven portions thereof) and by removing

the thermoplastic resin from the relief plate after
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dransparent resin layer 25 to the light diffractive structure 20 is
not sufficient (even if sufficient to the 5 cassette casing 10), it is

preferable to form an anchor coat | ayer or an adhesive resin | ayer on
the surface of the light diffractive structure 20 for inprovenent of

t he adhesi ve strength. Here, the light diffractive structure
20 to be fornmed 10 on the outer surface-2f-the cassette casing 10 will be
described in detail hereinbel ow As al ready expl ai ned, various

hol ograns and dbbﬂdagtioﬁurthergranim@ecgﬁssewn§§@ Fhet lpggﬁm ForMiane i ve
structure 20. A_o§ a wg%ehla% i-&Eh.ﬁaéuéﬁ'é@ftH@hQQ:&%Wllaﬁ‘ét”g a
.15 total refllegtlonlayer alight reflective netallic thin

fi
layer) is usedrayhbesdeseducessn PF iber glegkgon beam har@f)"eldnrteﬁé“cé%'e of

thermal transcihpl i SRttt resin, aar @r@é&alﬁn&)mp@ftthg hb&eign’aat
rel easabl e transparent

rotective | ayer m formn er/a
reflective 20 fORELRg) |1@Yteﬁﬁ£ %31 ﬁ?ef a‘il%?l‘%/ Py FIQ%I ggig ¥hE9) B§§Fef'§
t her nal adhesut%wagwdmeca tcbelimalisadhgsilmedr @sity the surfa(c@) qna ttine
case of thernal | abel al p t n
| ayer /a hol ogf‘?ﬁm %s Jﬁ%t? aln (t%% %?%'Xrgffl ectllfj\'/%“rrré:t%al H%QH ayer
/an adhesive agemttidns; Itayeresanth%rmd%rmFééiweraT@ékatdmgautlﬁéﬁaﬁﬁ-IOlet

adhesi ve (8Yor electron lhbhfisABAYE GORSUIIH W bhenbaREngaT RS
protective ayer is Forned as occasi on demands; that 1s, this |l ayer

can be elli0r natr@@JJMer@miﬂé:hQ hamsianad Fesim jayEepnoxedsfzgm tf‘&r Fed1&f t he
l'ight diffractig+gfructure 20 as shown in Fi gs. 4(C) and 4(D).

Further, it i slpal so preferable n_addi tiona char yer
when the adhesive 2S desGrdhgch aﬁ’?"ﬁot t&ﬁ F’:ogogr’ftambgto\ﬁg‘éﬁ‘gt teves go da
transparent proied iaV@rededieraiindde rrt:.mnﬁpmvtenprpnatb&:@mere&he Isagrdfracmld
(R o P2 SR ERAT Lol e sodfl TR AR L
15 forming layer is usually .1 to 50 pm, although being
different according to the usage of the hologram image.
The reflective metallic thin film layer is formed to
provide a light reflectivity to the hologram forming layer.
As the reflective metallic thin film layer, a metallic thin
20 film of a metal such as aluminum, chromium, nickel, silver,
gold, etc, is preferably used.
This thin film is formed on the minute uneven pattern
formed on the surface of the hologram forming layer by the
| well-known +wvacuum deposition, spattering, ion-plating
25 methods, etc. However, the spattering method is suitable.
This is because since the thin film formed by the
spattering method is high in the heat resistance so that
this-thin film is resistant against the temperature in the
“succeeding'injection molding process.
30 The thickness bf the thin film lies preferably within
a range between 10 and 10,000 angstrom. When the film
thickness is less than 10 angstrom, the light reflectivity

is not sufficient. On the other hand, when the film
thickness is more than 10,000 angstrom, the manufacturing

35 cost increases in _spite of the sufficient 1light
reflectivity.

Further, in the present invention, as the material of



- 18- Further, as the material used for the above-nentioned
respective layers, any well known materials can be used as they are.
In the present invention, however, since the thermal transcription
-sheet or the thermal adhesive |abel 5 (seal) of the light diffractive
structure 20 is inserted into the injection nolding die and after that
resin such as polystyrene or ABS is +43%-ection nolded onto the surface
of the adhesive agent |ayer of the light diffractive structure 20, for
i nj ection nol dchg tefleativetmetatlhg tin filjetlfyeniinh addd tdesettooithpabel
(seal), it is DRCESSALKtioned! MRlta12e rOS! fsO0bokBEphbIRb didd ranéi Yeght
structure 20 has a heat resistance agal nst the tenperature required
for i nj ectrenswaEgiing material whese kefzFeidoReAnABHetS (A2 QLaBPrEe
supporting She?%;relfbréély bSspegshbke )t Aiyheratpapethbe. 6, thet hblopaper, a
hi gh qual ity paper, etc.) qQr a plastic film (on %hg surfacedof u

whi ch a r &l eas&BFBipS; HAYET -apfNasif P tatf hFe metak: PRIPSHIISASUFRe
plastic film kb i3 tepeSsimlcxilde useiran oxide,| noepgsicemt okide) oetcopolfpmer
filmof polyethylene, 20 l,v.ol efine s o r ng ,
pol yam de, 1¥§%F9FPC ré|;%ﬁgﬁﬂ%ﬁﬁ%nﬂé%#héﬁ?%e#ygo?§%#ﬁy fdg%gxgﬁﬁgﬁide,
etc. Anong thepartdmddyg (withpoltypotphyreddecydbpdt hfhenaagerpslyeenybene
telephtalate, ¢ no8tC shatl%é”‘ ESL‘:‘Q@F%?J‘IE ORI Ye f Vhill SELim RS €8l NS
can 25 be us&G“AS not on y the rel easable resin but also as the .

rel easabll® suppbickngsshest abgutt:@Pito 5QQD RpastEAMAN accorgapge,fith
oriented pol yethxhene tRigit@EIGa e fdpdRisrsg t ablén-plating, usenas the
rel easabl e supporting sheet, because of its appropriate releasability
and heat resi sfg¥&©ds30 As the rel easabl e transparent protective

| ayer, various AlENBUGH! the raAssws-neartmmad ed f1Eowdver thin fiislméegssary

to sel ect ,a resin yunder .consi deration & t he §8&gtqgugﬂg | 51201 @si on
. 1 . \ - exls
resi st ance, p&ﬁlu??on 19 E.éFEﬁFTlS%ﬁY 5&'6’ S
15 difference in refractive index between the 1light

transmissive thin film layer and the hologram forming
layer, when irradiated with the reproducing light, the
reproducing light is reflected partially, so that it is
possible to reproduce a hologram image due to the presence

20 of the minute uneven pattern formed on the surface of the
hologram forming layer.

Further, the adhesive agent layer is used to adhere the
light diffractive structure 20 on the surface of the
cassette casing 10 when the light diffractive structure 20

25 is injection molded together with the cassette casing 10.
Therefore, any adhesive agents can be used, as far as
having a thermal adhesion characteristics to the resin of
the cassette casing 10.

Fof instance, when the cassette casing 10 is molded by

30 use of polystyrene, it is possible to use acrylic ester
resin or its copolymer resin or vinyl chloride-vinyl
acetate copolymer resin. Further, when the cassette casing
10 is molded by use of polyolefine such as polypropylene,
it is possible to use chlorinated polypropylene resin or

35 ethylene-vinyl acetate copolymer resin. )

The adhesive agent layer can be formed by applying a
solution of the resin or by extrusion coating the resin.
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«esistance. As the preferable synthetic resins are (1) a 35 m xture  of

pol ynet hyl nmet hacryl ate and anot her t hernopl astic resin (e.g.,
vinyl chloride-vinyl acetate copolymer or nitrocellulose resin; (2) a
m xt ure of -19- pol ynet hyl
met hacryl ate and pol yet hyl ene wax; (3) a mxture of cellul ose acetate
and a thernosetting resin (e.g., epoxy -23fesin, phenol resin, nelamne
resin, or thernosetting type acrylic resin). Therefore, it is

possible to forim gemersl, heweusablthe rpppmedrompest seluyionapeagier .
applying a Agg%gh%tgfiﬂ,h@oébexstgse&a 0pRs ARSI Ih @ dridEaAE is

supporting sheet a heating and drying the applied resi.n or, Qy
har deni ng the esi¥ed by an orgaphgr Sqlyante EasObiPimedRr FRPHEARC

protective 10 1jlpmel. usek igytdiied halqmla adhesated dyelusesed o rvies

this layer_is used to basically pyotect t hol ogr a ,__farm |_a , It
i's possibl® toQk& PFegnd 56%%!9 g5k to or%rt?% Ia@ﬁer?étvfd aﬁ%nrrlhg lfﬁilﬁg{l'er,
lSl nce thedhOLowéwﬁmate thiylatiess hef r eheeetthesinet agkent ' thaiyexf iilsm
ayer, and the 15 adhesi v ent layer are all generally formed as a
thin fi | mYbeieet thVe ci/ezfﬁ’ 'e ari ses no probl em when the hol ogram
form ng layer is tiHuittengughino biheusabresent invesrhiom.as theuppdiahithg
sheet. However q Wl Q0! Q@ ure IO B |4 Sledrhddl AN t N0 e
weak in strength, i ~is not preferable to |lam nate other |ayers on the
mnute 10 undwanswissirven Feeer Giff reGriyce PYrUepyt PSn rwhole, by

spattering, becgdsgidde W Kakddddatiivie | Qv t e ellighite transmissive
productivity becotmas_ dlet_eri orwar'{eeﬁ the 1i h‘l;:herte;a%rs%isistivjes %.rieffferraac Iievet hat
the transparentM@teriais g
structure 20 as described above is formed on the cassette
casing 10, the surface of the cassette casing 10 under the
15 light diffractive structure 20 can be seen from the
outside. Further, it is also possible to form a colored
light diffractive structure 20 by use of a transparent
colorant material such as pigment or dye.
A reflective hologram 30 formed as the 1light
20 diffractive structure having a light reflective metallic
thin film layer will be described in detail hereinbelow
with reference to Fig. 5. Here, the reflective hologram
30 is formed on the cassette casing 10 by transcribing foil
in accordance with thermal transcription method. Fig. 5
25 is a cross-sectional view showing the reflective hologram
30.
In Fig. 5, the reflective hologram 30 is composed of
an adhesive layer 31, a light reflective metallic thin film
32, a hologram forming layer 33, and a hologram protective
30 layer 34.
The adhesive layer 31 is used to adhere the hologram
30 on the outer surface of the cassette casing 10. The
major components are the same as those conventionally used
as the thermal adhesive agent. Further, the thickness
35 thereof is 0.1 to 0.5 pm.
The light reflective metallic thin film layer 32 is

used to provide a reflectivity to the hologram forming



25 protective |ayer can be used in comon as the protective | ayer of
the hologram form ng | ayer and as the supporting body for |am nating
the other respective |ayers thereof. Further, as the material of the
transparent protective | ayer, it is preferable to use a biaxial
oriented filmof 30 pol yprophyl ene, pol yet hyl ene tel ephtal ate and nyl on,
or a singl e or copol yner of polyviny+24hl oride, polyvinylidene

chl ori de, pol yret hyl met hacryl at e, pol ystyrene,

pol yacryl oni tr illareret&B., oA Zhimarkiplar edf ALl NnCsuciVias Ag, Adel EHCosare
resin. Further 45 139 44 D0KREMRAIANEL S neddaNSPaT €0t o dlsaidue

| ayer as a basé’ erabl e | am nate the respectlve Iﬁyers to
be” f or med afteraftg$é3r0m- Forsgesm thisi ﬁglpaﬁeim Fan SR ukRicred PY pcuum

fransparent depo%ﬁfloﬁ)or spatterin method. f [20' prOteCt|Ve
ayer. I'n the abpve-nmenti one nsparent filns, .a biaxial

ori ent ed d%lyethyl&ﬁ?t%W%ﬁﬁfﬁTaﬁgrﬂﬁq%| $ Saﬂﬂ? Hsgg t° rggogﬁe

t ranspar ent prokﬂm@ﬁamlxnaye ﬂnﬂxn&ﬁivﬁ dff phAntimgeldtent Theeriireting
strength scr tch

resi stance, e %ﬁrﬁer’: ecor%%%[ re 5h8f e?%%ﬁag‘f‘ﬁggg%eélgggégﬁévg%eng%% ent

protective oﬂ apgnute Sineyvei)Osphefacandanas pref beapiepnddudaresbyl izs
¥“ thin a range fg p%fq&féfr% fﬂg[hecr r] T&Q pirch JP%@QQN&MM&\% hal o0 can
orm ng |layer i'sa sur

ace of which a hol ogrami
i ndi cat i viO of Patt%?rﬂ dtsi ﬁgldﬁ@a01% H“bc@ln@eahﬁnh?h@h?d?hﬁﬁr%mﬁ? rﬁ]’tee‘g

surface in suchqgwp teak hhle prhat tAgcAAk3sCan J@tels 1ayé:em$)dueemi whes

|rrad|ated mnth a reproducin
50 pm}) The gogr Etl%gbgtggnlge fogﬁ I fg éﬁ%%ace of

ven

this hologram forming laver 33 by embossing method such
that a relief plate formed with the minute uneven pattern

15 to be formed is heated and further pressurized against the
surface of the hologram forming layer 33.

To form the hologram forming layer 33, an ultraviolet
ray hardened resin (e.g., acrylate resin, methacrylate
resin, etc.) or hardened resin (e.g., electron beam

20 hardened resin or thermosetting resin, etc.) is preferably
used. However, the thermoplastic resin is also usable.

The hologram protective layer 34 is used to protect the
hologram forming layer 33. The material is urethane resin,
cellulose acetate resin, etc. The thickness thergof is 1

25 to 10 pm.

" Further, this hologram 30 can be formed as a hologram
transcription foil so as to be transcribed onto the
cassette casing 10. In more detail, the hologram
transcription foil -is formed by laminating the hologram

30 protective layer 34, the hologram forming layer 33, the
light reflective metallic thin film layer 32 and the
adhesive agent layer 31 on a polyester film in this
sequence. The formed hologram transcription foil can be
transcribed onto the cassette casing 10 by heating and

35 pressurizing the foil against the cassette casing 10 by use
of a hot stamp or thermal head, etc.

Further, in the present invention, it is also possible



Fhis m nute uneven surface is fornmed as a pattern such that the pitch
Is 0.1 to 2 pmand the height difference is 0.01 to 2 [err] To form

t he hol ogram i mage on the hol ogram formng layer, first a relief
plate on which a 20 predeterm ned m nute uneven pattern is engraved is
f or med. After that, the hologrampattern is transcribed fromthe
relief plate to the hologramform ng | ayer2g-esin in accordance with
the wel | -known various transcription met hod. As the resin of the

hol ogram f or mi ngol agera 2ightvirapgwiseiivastypehhasogramavi dhethisycase,

har dened resin o noibfrlm oot Adyer TLNREEHLA! © 1 dRWa) of OLRE! 198Nt
beam hardened_reSin, thernosetting resin, etc. are preferably
used. However, refteabprasmataldsicy £8ip fotlisabpeer Adbng The pRésgram

resins, the el eger@athangened d esbimed BEehenalynt Pranswbssivet RatBresent
I nvention, because of _it$s exc%llent . .heat rssgstance. g? t he
case where>t he WBPSGr AAFREr REAGEFLYRP 18AeE, A8V 2 orPoze; ABFREFFASLY !
rrerts)i n, a grea’:1 gﬁﬂhtﬁ&bepfléﬂ‘géﬁ‘lﬂﬂlw aftat Olf tios rﬁdﬂg:gm\erﬂ:mmh' d)aa(y@mf 'edf. by
enbossi ng net hod or_by, 35 app! vin fed resin_gnto e surface o
the relief pl at? (Clgr’i?o Ptoﬁ'é) r?engeeﬁffpreg??ig §g¥herségf)e éttr%]c?rbey ?’élr‘r%% ng

t he thernDpIast@tffeSEnCérinnqdﬁ;aQ§ﬁQﬂ=ipﬁaxebe¢WQ§n the hologram forming
-21- cool 4 g erFEthﬁﬁi fﬁbtHSlS%fﬁm“@%&%thqA@Qﬁ%ﬂﬁﬁgﬁOEP}QQiated

a hardened ch as th ra

layer is forned o resin st .the ultraviol et y
har dened t8sin Withhehe| eepredueéach hagbEnedtr ési pogpible tphgeproduce a

thernmosetting rgsidgramJifageatiienttdf thdepbekefeanos tHeOMA ML aygEFeRAN
be copi ed by the fo?l oW n rocess:. .a raw h%rdened resin ig appl | ed
onto the surfack2bFefRe o ed on the hologram forming layer 33. The
hologram effect layer can be formed by wvacuum depositing
or spattering a metal compound such as titanium oxide, zinc
15 sulfide, tungsten oxide, etc. The thickness thereof is 100
to 5000 angstrom.

Since this hologram effect layer is of 1light
transmissive type, when the other 1layers such as the
protective layer, the hologram forming layer, and the

20 adhesive layer are all formed into light transmissive type,
since the entire hologram 30 can be formed as being light
transmissive type. Therefore, after this hologram has been
transcribed onto the surface of the cassette casing 10, the
surface of the cassette casing 10 can be seen from the

25 outside.
Further, it is also possible to color both the light

reflective type hologram and the light transmissive type
hologram by forming the hologram forming layer or the
adhesive layer by use of a resin containing a transparent

30 colorant material such as pigment or dye.
Further, as the hologram formed on the cassette casing
10, it is possible to use the seal type (label type)
hologram. In this case, a plastic film such as polyester
£film is laminated on the hologram forming layer 33, instead
35 of the hologram protective layer 34 of the above-mentioned
transcription type hologram, and further the adhesive agent

layer 31 is replaced with a pressure sensitive adhesive
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relief plate in the formof a filmto bury the uneven portions; the
resin is hardened by irradiating ultraviol et rays or electron beans
onto the resin or by heating the 10 resin; and the hardened resin is
‘renoved fromthe relief pl at e. As descri bed above, the

hol ogram form ng | ayer forned with a predeterm ned m nute uneven
pattern on the surface t hereof can bed-ornmed. In this case, the

t hi ckness of the 15 forming layer is usually 0.1 to 50 pm although be
di f ferent accosteeyy suvchhesusabbeoi ehesiomegr amesdageetc. The
reflective nmetal ligput = 1VACYS d [ |
reflectivity to t hg h%lll%ggrﬂéwaf orm nlgdrFeaJ (%r%g& ti?BeK‘SOl%%t&éf ?‘2‘5‘? \%gg%%tral
thin filml|ayefengifdvel adeeshye steet fis prypradreith &oef easailenpaper

chrom um ni ckghenSithé€hologramd@lsd ke i Ssbeigs abl Nhé'§GGhe hoF'lio ramThI S

thin filmis formed_on the mnute uneven pattern formed on the“surf
of the hoPogr ahPt AMMHFET aPitpythie CASSERG | CRIGMA vERuuMNGYS 1 | She
spattering, i oaeméaéabgeZLBatefremml QIfE. anhlovmeioldghea:ﬁmi tl%r hﬂﬁeﬁ‘@ﬁh

bl T b th |
pat er i ng. ot ABHC! S GFRPRCEHE RERT Pedt L1 khi W08 HEASSUre PRPSLEAVR

filmis reS|stadheagaensshehe t enp@hattur es,n tire this sucasedi nginogecti

| di h
wtnine P oCe Eradloptprion fpbakathE E Hlot Meallebd ! (el RaltLrLaRNY
t hi cknesd0i s IéEsa@WEWtﬁmﬁnﬁknvoﬁheth@ﬂqqyﬂmrQﬁnebﬁlﬁﬂhﬁred onto nthe

sufficient. EBséE@tQtBﬁélﬂéngasﬂﬁgnaEh8n§'bﬂhces thickness is nore th
10, 000 angstrom the manufac 5 COSt™ 1 ncreases spite of

urin
sufficient |ight Then'r@fﬂé@bﬁvé%ffraCtlve strHEe 49\??@Nh@%§eﬂﬂth
i nvention, as dh&rmetiariitsl &fcording to the present invention will be

described hereinbelow with reference to Figs. 6 (A) and
15 6(B) to Fig. 9. Here, the fragility of the 1light
diffractive structure 40 implies that when the 1light
diffractive structure 40 once adhered onto the outer
surface of the cassette casing 10 is tried to be removed,
the once adhered 1light diffractive structure will be
20 . Dbroken, so that a predetermined diffractive image cannot
be formed again even if the removed 1light diffractive
structure is irradiated with the reproducing light. In
other words, since being broken due to the fragility
thereof, the removed light diffractive structure 40 cannot
25 be reused. Therefore, even if the 1light diffractive
structure 40 is removed from the cassette casing and tried
to be used for another cassette casing for forgery, it is
impossible to reuse the removed light diffractive structure
40 again for prevention of the structure 40 from being
30 forged.

Some examples of the construction of the fragile light
diffractive structure 40 according to the present invention
will be described hereinbelow.

_ Figs. 6(A) and'6(B) are simplified cross-sectional
35 views for assistance in explaining a first example of the
fragile light diffractive structure 40 to be formed on the

outer surface of the cassette casing.

i ng

ace

od

on

an
t he



2822- the reflective netallic thin filmlayer in addition to the

above-nentioned netals, it is possible to use the |ight transm ssive
mat eri al whose refraction index is 0.3 or nore (preferably 0.5 or
nore) higher than that of the hologramb5 formng |ayer. These materials
are netal conpounds such as titani um oxide, zinc oxide, tungsten

oxi de, etc., for instance. In this ca2@- although the light is
reflected partially (without total reflection), the naterial can be

formed as the refl e&igveb il asthows t i firdgl ke hblghny &iffracthvekgesechire
about 100 to 5009 %ﬁ{&ménlf&ﬁ{?r&'f‘f‘fﬁaé\ti@e dpattéﬁ?“f@i‘m%ﬁ?°fé§é9n44

spattering, 1ion-plating hough t he’
above- nenti onec®r 9%&1#%&#%¢ﬁ#¥$|QWﬁqe%ﬁ%m layeq §3@falf§ﬁ91%ﬁa%§ﬁ?§sﬁ%e

the | Slh nce thei® &xi S8Redidé age_lec}‘ %&lye%e 41 réaé:é’ ﬁfdnﬁm'}dﬂé?i ir]? dexqudetaeen
the 1ight transmissive thin film[ayer an e ho| ogram for
| ayer, when irrEcfBt &PSni PHEBRES reﬂ?%’fﬁ%?ng I ? the in %pré?ﬁ drng®

Li?ht is reflectfﬁhfpatemilyroeacthge layes 45 ispm@&itﬁ@nélﬂyeﬁmrmbmsom. .
ol ogram i mage due t.Q the Rt n e Hpute ungyen paffern forme
%f gthhl: % 8%.1v$ pattézlhayg‘ﬁr%.%g fgyefuraqﬁ‘.eﬁs i %

on the surface ogram ormn
adhesi ve agent ¢w@awm¢stub€ﬂero adhere the light diffractive structure

20 on the surface ofq {hthe 11diASSRIlE-AR%H08 10cHIER,ERe hoghtadifdract i ve

structure 20 25 IS injection no d together with the cassette casi ng 10
Ther ef or elOany RefiRETIR eFenidl EERBELR A2 BT arfeR instangs ity IR ma
adhesi on char acd@rd sirifsdgtieod efidetObr a 1abbe pgéggnt,eaﬁ@s’cm fékmed

For instance, n the cassette, casi i's nmo] ded 30
ol ystyrene. i SR HoSE: BTl bee SBRAL G3{ Ehe” oubbr ppriace, o the
copol ymer resi.rcassetty|cadinyg mim wheyladhesivacagahe rapery4Erby etthermal

Furt her, when the casset £ casi ed b e_of ol efine
such as pol ypro‘f)yﬁl e tPLron tor ressu%? eaﬁgglé%g chi %r:%%gfga cﬁgy%srso‘f)%/ ene

resin or B% eidiyé@mnw nflur&betrat gheopHatmyre re€i bhis structuTke iglhesi ve
agent |ayer can, ke, orgeds by; APPI VY &iffractSdtd@Hutded e ds Midy

extrusi on coati ng the resin.
from the fragile layer 42 when the 1light diffractive

structure 40 (i.e., the fragile layer 42) is tried to be
peeled off, so that it is impossible to prevent the light
20 diffractive structure 40 from being used again.
.In the above-mentioned structure, the adhesive agent
layer 41 is used to adhere the light diffractive structure -
40 on the outer surface of the cassette casing. As the
adhesive agent, various agents can be used. For instance,
25 where the light diffractive structure 40 is formed as a
thermal transcription sheet (such that the structure 40 is
laminated on a releasable layer formed on a supporting
substance or a releasable supporting substance) in such a
-way as to be adhered on the cassette casing by thermal
30 transcription, it is possible to use a heat-sensible
adhesive agent (an adhesive strength can be obtained when
heated), that 1is, a heat seal .type adhesive agent
(inclusive a hot-melt adhesive agent).
As the heat-sensitive adhesive agent, it is possible
35 to use polyethylene, polyvinyl acetate, or a copolymer of
these, acrylic resin, ethylene acrylic acid copolymer,
polyvinylbutyral, polyamide, polyester, plastic
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«23- In general, however, the application of solution is easier.

In nore detail, for instance, the above-nentioned resin is sol ved by
an organi c-solvent to obtain an application | i quid. The obtained
Fiquid is coated by use of a roller 5 or a bar and then dried to formthe
adhesi ve -agent | ayer. The appropriate thickness of the adhesive agent

| ayer-is usually 1 to 20 pm -2Burther, in the present

i nventi on, the |I|ight diffractive structure 20 can be fornmed as a
light 10 tr ar@ﬂ@sdmaemqpepmﬁxf;ﬁrmymsx rpekyviongls aladiodle, pdlyvinyl

formng the raspectiye . |ay de ?fcell.ilgfgse tfﬁ'ﬁ'{“ Sﬁ‘ké’ﬁno%JOasf'Pé S S

Wien the light Tra n1 S|ve fractiv structure as descri bed
above is fornedswrht3R Wwaksdresin, eteadionrhaxdenrd stherresetting restette

casi ng 10 undergide d9 epcg,k}gmegiigfr@gﬂdp réé_{ﬁlctél&_e 20 can be seen from
t he outside. Further, 7t is also EOSSI [e. to forma col ored | i ght
t

diffractive struct Jf&F ety ¥herefthe 4ABpardAfTactiveoSEramturg &q ot s
such as pignentfexmélye.as a label rEdd£ryi \tggiagl 0gr aprSHsilite Maskasi t hve

light 20 diffrgctive structure havying retlective netalli

thin £ 0m 1 ayers et HostE 1S heioder it cPRpeFERh E HRen Tt ence
to Fig. 5  Hermentimnedfhest+sendiotog aadhesxvéscx heatff oseaald) Otypé]eagmstset te
casing 10 by tr b LB ac ]

Craneoription (o hoat "pPEstErs sensitivCEBRARIGE, Hokhe| TALTHs possinle
refl ecti viOhol oep atge Varl:mls ester acryjagpgresingheareepekynege %I@m%@n 30
i s conposed Of resind®n aSHESdNE |BWAdiEhe @ ddgbllymcd | eGld tMerdBt ahldKedt Ni N

film silicone resin, casein, gelatine, rosin ester, terpene
resin, phencl resin, styrene resin, cumarcone indene resin,
xylene resin, etc.

15 In use of the pressure sensitive adhesive agent, in
general, the pressure sensitive adhesive surface is covered
with a releasable paper, and the adhesive surféce is
adhered.- after the releasable paper has been removed
therefrom. In this case, the light diffractive structure

20 can be adhered on the cassette casing 10 by use of a
labeling machine or manually.

Further, in the case of the 1label (seal) type, a
delayed tack (adhesion) type adhesive agent can be used as
a specific adhesive agent. In this agent, the adhesive

25 strength can be obtained by heating, and the label (seal)
can be fixed to the cassette casing after a time has
elapsed. Therefore, there exists such an advantage that
no releasable pater is needed because the adhesiveness
thereof can be obtained only after heated.

30 In the above-mentioned light diffractive structure 40,
it is preferable that the adhesive strength of the adhesive
agent to the cassette casing is as strong as possible. In
order to prevent the forgery by removing the 1light
diffractive structure for reuse, it is necessary that the

35 adhesive strength of the light diffractive structure to the
cassette casing is stronger at least than that between the
fragile layer 42 and the adhesive agent layer 41.
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32, a hologramformng | ayer 33, and a hol ogram protective 30 | ayer 34.
The adhesive layer 31 is used to adhere the hol ogram 30 on the outer
surface of the cassette casing 10. The maj or conponents are the sane
‘as those conventionally used as the thermal adhesive agent. Furt her,
the thickness 35 thereof is 0.1 to 0.5 [err] The |ight
reflective netallic thin filmlayer 32 is$29- used to provide a
reflectivity to the hol ogram form ng
- 24- | ayEneB8fora, t Whanf ithe @ressure segsitiye mihgsive gpgent is

preferably usegd,oqTh f t
gﬁln f nlcgﬁgﬁgﬁ?orne rédhigéé(%clgegggt an agBgtt whbse

Further, this by vacuum sition or
spattering nethagk 5adheSl°’FHelﬁoI56'§t°é‘r9n q]aFyé‘flég the [RaF"eger 8&or d
a hol ogr agy j,gage i ndi cative of printing data. The printing dat a

are recorded on the | aye face ereof
surface s8 as to bE“FE%?EduEéﬁ g RRESS ?th%ﬁu%lnas Veh?gggﬁglgg%ghggeven
Ej hfefm nut e uEepeefenébagell&o 3taturer relithdudh theing qeffqraml fh@mhﬁhght
i fference theyeo The t hi ckne f this | 33
L dFePf ?hg R4 Fésgge a%aﬁE] SS O s [ayer

is 0.1 to ogram rmage can be fornmed on the surface of
thi s hol ogram f or nfhg faggxle3l@WeEﬁﬂb§§iﬁ@ﬂﬁﬁﬁhéﬁty@@w the upRgEr A1PB[i ef

plate formed w. EQl%E%l%nEBEnUPEYﬁnlWéE o sk tHeD 18RekonaBdsivehagbad and .
further pressurrze surface of the holo ramfgg ng L Iayer
t

33. 10 TéaygerMmah%h%gf&ﬁ?FéPﬁlﬂfl?ﬂ%ﬁ $5893he LAY ST ray
hardened resi ngffede, BREYI Hiper €Sind, TBWBRCIYVapées with esl nsuffdcleat

har dened reSInaghesibeegggéggghQ§%¥En addition to break the entire light
diffractive structure 40 beginning from this fragile layer
42 when the light diffractive structure 40 is tried to be
15 peeled off.

The fragile layer 42 laminated for the purpose as
described above can be usually formed by dispersing non-
organic powder within the resin constituent. However,
without being limited only to the non-organic powder,

20 organic power can be used as far as being dispersed within
the resin constituent uniformly, without being soluble
mutually and further without being adhered to the resin
constituent.

As the resin constituent used for the fragile layer 42,

25 . it is possible to use styrene resin and its copolymér such
as styrene, poly-a-methyl styrene, etc., acrylic or
methacrylate resin and its copolymer such as polymethyl
methacrylate, polyethyl methacrylate, polyacrylic ester,
%polyacrylic methyl, polyacrylic butyl, etc., cellulose

30 derivative such as ethyl cellulose, nitro cellulose, ethyl
hydroxy ethyl cellulose, cellulose acetate propionate,
cellulose acetate butylate, cellulose acetate, etc., one
or a mixture of two or more of polyvinyl alcohol, poly
vinyl acetate, polyvinyl chloride, polypropylene,

35 . polyethylene, polyester resin, etc.

Further, as the non-organic powder added to the above-

mentioned resin constituent, it is possible to use powder



»-20 har dened resin or thernosetting resin, etc.) is preferably used.

However, the thernoplastic resin is also usable. The hol ogram
protective layer 34 is used to protect the hol ogram form ng | ayer 33.
-The material is urethane resin, cellul ose acetate resin, etc. The

t hi ckness thereof is 1 25 to 10 [err] Further, this hol ogram 30
can be fornmed as a hol ogram transcriq8d-on foil so as to be transcri bed
onto the cassette casing 10. In nore detail, the hologram

transcription &6ilcalcifun neaxbynate) natailay tdieitl cdram IGEO1igy ot BECKOE
| ayer 34, the Qggoggam fg%%ﬂgurhayec{io%?idé,he tg]]asg i gl?%t%a&%f,l echkygspkal lic

thin filmlayer 2°8nd t adhesi ve agen ayer on'a polyester film
inthis sagadmatolite, foiheeh IPOWIGTa B EPRASRITIRT bn bEGIHUMcgH1 B te,
transcribed ontp.the cassette casing 10 by heating and 35 pressurizing
the foil against the cassette casing 10 by use a hot sta

L€ of or
thermal héad, etc.The additgyprhdPte nYhe tﬂ'}eeserr‘ﬁ’nT‘?ﬁ/%?ﬁ’r%n,p‘?ggrs aFso
possi bl e preferably 50 to 200 parts by weight redative to 100 paeta

light transm ssive type holqQgram .In this.case hol_aar.am ef {
|l ayer is formeBY V%%%‘gﬁoo‘gft?l%é'elsilﬁ‘hfmm%l%quFI‘ec"%l?%/réatr?eet Sﬁgr"%ltv i ﬁg% %I m
| ayer 32. Thefheheghem-organief pewer| dgeless tbanelOopaatki gt weight,

transm ssive erpal . 0 | [ | '
(preferably 1n%¥‘e éf%ﬁ;l%%ree%czt?é)gf QF %a%g%ﬁg?éoﬁggipe%f%%rﬁﬁf %?‘ %nﬁégpayer
33. 10 narehi shdmwl @POanpattectby ayeighdi.ncehenefagikliat dayer is

di fference in 5§E%$§&h@ntbn@8%mbet%ﬁf@n&h? BAkOghaBkheLEI BY the frhgyee 33
and the hologrameffect layer, when irradiated 10 wth the reproducing

light, it is pb3¥eEl| &St BrpépraliFe4ato 40 pm.
The reflective thin film layer 43 is formed to provide

a light reflectivity to the 1light diffractive pattern

15 forming layer 44. Therefore, it is preferable to use a
metallic thin film of light reflective type such as,
aluminum, chromium, nickel, silver, gold, etc.

This thin film can be formed in accordance with the
well-known vacuum deposition or spattering method in order

20 to form a minute uneven pattern surface on the 1light
diffractive pattern forming layer 44. In particular, the
thin film formed by spattering is preferable because its
high heat resistance and its durability, in the case where
the thin film is heated in the later process.

25 Here, as the reflective thin film layer 43, it is
possible to use the afore-mentioned reflective metallic
thin film layer or the layer equivalent to the 1light
reflective metallic thin film layer 32 as shown in Fig. 5.
- Further, although not sho&n, as a modification of the

30 first example, it is also possible to form an anchor layer
between the fragile layer 42 and the reflective thin £film
layer 43 to further increase the adhesive strength between
the two layers. When the anchor layer is formed
additionally, when the light diffractive structure 40 is

35 tried to be removed from the.cassette casing, since the
fragile layer 42 can be securely adhered to the reflective

thin film layer 43, the light diffractive structure 40 can
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f0l ogram i mage due to the presence of the m nute uneven pattern
formed on the hol ogramform ng | ayer 33. The hol ogram ef fect | ayer
can be forned by vacuum depositing or spattering a netal conpound
such as titaniumoxide, zinc 15 sulfide, tungsten oxide, etc. The

t hi ckness thereof is 100 to 5000 angstrom Since this

hol ogram effect layer is of |ight t F8asm ssi ve type, when the other

| ayers such as the protective |ayer, the hologramformng |ayer, and
t he. 20 adhesibee bhreyicen amereal seCorety befgdnhiggt finoamndinessinagileelayer

since the entirg, hoérﬁgrtﬁ?t?g_tczﬁ 2?0%%5'3 %ol Ogl}ﬁl&% ﬂg@ﬁe reuse of the

transm ssive typ€ ererore, rram has bee
transcri bed ontloighte &iffraetisre tarucises 140 caBRPTR) qf(')feqwelY- surface

of the cassette cagfid\gtHd SARKEL 189erf MR 125 1t OuEShE8sible to use
Further, it is also possible to col or- both the Ilgh reflective, type

hol ogr am ahd trﬁ%"}‘fe‘d?ﬁlqr?aénsﬁ’i‘glé‘ﬁeaﬂ?ﬁé such 12% oYL B b ROTHdSy tHEY

hol ogram f or m ngd s, Opoui}elnyl aaxﬁtﬁsoye baylertm:_y uapomizmarr eshdreof,

cont ai ni ng a transparent ant_nmaterial ,such as I dyeIn
S

Further, as thé™f® eanf?ﬁ?’ﬂed eé’r?"tyher%%’s%'et P8188§Fﬁ5 “10 °te-
possible to useaddns:sszlml thqae:e(é:a‘ﬁelas ypleeady e:tpalla}g'reﬁnas‘. nchehimattasinl a

| astic films ey o}
Porming | ayer SbF CompRoinY fhe peat softisy r%%%{%@%& Aoshitoya8acte BBun
above- mert@ onedthe adb?ﬁhgerlaﬂﬁrﬁn tgyer hé Rog#atm banysiegr taer thee ey ve

agent | ayeg ol | s Peplacediddd e Wt@%&ﬁ&%ﬁéx"%@cﬂﬁﬁé&%bly 3
- 26- shetec;t zsoucpktln as rubber, elastoner, resin,

The above-mentioned light diffractive pattern forming
layer 44 is a layer on the surface of which a light
15 diffractive image indicative of printing data is recorded
in the form of a minute uneven surface in such a way that
the printing data can be reproduced when irradiated with
a reproducing light emitted by the light source.
This minute uneven surface is formed as a pattern such
20 that the pitch is 0.1 to 2 um and the height difference is
0.01 to 2 um.

As the light diffractive pattern forming layer 44, it
is possible to use the afore-mentioned hologram fbrming
layer or the layer equivalent to the hologram forming layer

25 33 shown in Fig..5.

The transparent protective layer 45 'is formed +to
protect the light diffractive pattern forming layer 44 as
occasion demands. In general, this protective layer 45 is
formed as an outermost layer of the light diffractive

30 structure 40. Further, a light transmissivity is required
for the reproducing light. Therefore, the transparent
protective layer 45 is not necessarily transparent for
visible rays.

When the light diffractive structure 40 is of label

35 (seal) type adhered on the outer surface of the cassette

casing, the transparent protective film 45 can be formed
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«tn the above-nentioned seal type hologram the pressure sensitive
adhesi ve sheet is covered with a rel easabl e paper when t he hol ogram
is kept in storage. Wen the hologram 5 i s adhered onto the cassette
casing 10, however, the rel easabl e pater is peel off and the

hol ogram 10 i s adhered onto the cassette casing 10 via the pressure
sensitive adhesive sheet. That -B2- in this case, since a
transcription apparatus is not required, there exists such 10 an

advant age t hat dshea hbhyer anbtaineé@ bvhprédténgoat resin on ddssaiutemedstg

casi |y at any Wl@e of the 11ghReR: cRrbbdilelbLLLARLLLEAOI SHALTS Min

provided with a fragility~according t he present 1 nvention w
descri bed her eilfinated (9N ridierdRe QwERRst sypieemdherec(B) to F| g.

9. Here, the fragiidy, wen tclﬂa lhbﬁlﬁtdlffracdh.flérgﬁi'uc\!ﬁu§érwti§Ebflo
fractjve structure_ 40 _once ,adhered

i mplies that when the {ﬁqug%g

onto the outer thermalk Wﬁpqﬂﬂg EX??eF ﬁrEQSFﬁanﬁr%geﬁr?%dtQQ)Qﬁ§er

lr3 emlzved, ] et e @ Fdther edsse]ghé dagingctthe ﬁ&mw@wﬂﬂoﬁmﬂﬂve
roken, so that eter ned di ractlve

again even if tf‘r?laalr&% egh{j (‘If qetT R alnte%e ét%&%’re |(sr%q1' geed
with the reprp(hnntqpﬁmmrlayerl)nremovabbyi'mpll\mdjsntsx acmpmnglﬂngcﬂoe]mdue
o ot o 9 LY Arendilf S0y 4R EEHD LR, dl{é 261 Py alislure, 40

cannot 25 be reuse even I f t ract ive
struct urel@0 i sfammptbd Mm%@@@%ﬁkY%ngHGrt iSecby a m«-‘t@@eahsed

for another cassgide &asiR0sELLtERTLR Mbrakibh res1stéﬁ@@88d:mrﬁs§&é
the renoved light diffractive structure %gln for revention of

the structure 4B8F% GRPEHGFS0 etFor gTerberefore as RePR%BhpHeSI U Lauer
construction ofoft heher agabell |(g§~eta1), idi f {sagioses isite uebuneséo zaﬁwﬁtg\g
to the present | | e -descri Red herei n

|_hyentio & gs.
5(A) and 6(B) AT AeEfenb SB8 FRann ReE1RE, TefetyE homt iy ARt ¢
expl ai ni N5 a fiasstthexamgiar gondtw tuent foadg [reddngitavdintd nergthanes tragirur e
40 to be formeq,on Lhgy1ose OHEEEaEYM FAS OF ddhechaSSRL&r Co&UdLituent.
Further, as the laminated film, it is possible to use a
biaxial oriented polyethylene telephtalate film, a biaxial
oriented polypropylene film, a biaxial oriented nylon film,
20 and other cellulose resin films. '
Further, as the painted f£film layer of the label
(releasable protective layer ) removably applied on the
supporting film substance of the thermal transcription
seat, it is possible to preferably use a resin obtained by
25 adding a small amount of methylol melamine resin to
cellulose acetate resin, for ‘instance when the biaxial
oriented polyethylene telephtalate film is used.
Figs. 7(A) and 7(B) are simplified cross-sectional
views for assistance in explaining a second example of the
30 fragile light diffractive structure 40 to be formed on the
outer surface of the cassette casing.
Fig. 7(A) shows a fragile light diffractive structure
40 in which a light diffractive pattern forming layer 44,
a light reflective thin film layer 43, a fragile adhesive
35 agent layer 46 are laminated in sequence from the outside
thereof. Further, in Fig. 7(B), a transparent protective
layer 45 is additionally formed on the light diffractive



*=27- Fig. 6(A) shows a fragile light diffractive structure

40 in which a light diffractive pattern formng |ayer 44, a light
reflective thin filmlayer 43, a fragile |ayer 42, and an adhesive
agent layer 41 are lam nated in sequence 5 fromthe outside thereof.
Further, in Fig. 6(B), a transparent protective layer 45 is
additionally formed on the light difBBactive pattern formng | ayer 44
as an - outernost |ayer. In the light diffractive structure

40, a relief lPattmfmgicambng alayef réttaomyrentegnosorlaystance is formed
on a transcription ghegfe ar; ghd aRerrestakh s2pdctlsel ORBEA in Flg§he>e<tAfhe

| abel is adhered on the outer surface of the cassette casing via

adhesi ve agent 3 er (B).pywireewh forming raRs@Atiianadr fragidre XRRSI on

or thernal pr exSakvedd® thadhgrésilve a?éhthﬁéyefch%nﬁea&w e:eszfléduﬁzétfm ure
entire |jght diffractive structu

Is to bre th e 4 I nni
from the f7agi |’ghrf%1y§?yﬁﬁ Wrert T hEPe JHESH 95t Sre EhS 2dg? g aeqq%t
(i.e., the fradidyed aiy'eéeﬂﬁ)mebrmed bs be fragilepadhed iofef aganﬁ Hedyext iS

| npossi ble to pyeve |.i gh fractiy crur r y!
used agai n. e’ %\ gegbté’\l;leenrrgngl éngﬁg Jr‘ﬁ%?%%’{é V% gtr e%?ge&gge%t
| ayer 41 is usetried dghbeeremevedgbr phdXedcififvéromr ubewa;ssettem@mghe

outer surface ofnd Ner£gepe! soncasiilageft Liger 4 34NeTR GRNeq \GE4 OUS

agents can_ be used I nst anc re“the l'ight diffractive
structuret@o i $9 ortﬁééF athe light h@ifEFactaNecr FRIGHEhed0 (38cHbEakaN t he

structure 40 | peginni@NFIICEnA @a{zeke@@ablmﬂt&ﬁé&r &armﬂs%ﬁsmél ng

bst b t t b
dner 60 on 1 he VIR CAE IR R by PnetRaDLID SEPERCER| pieet Iavee 46 °°

possi bl e t 0 useremndigaing enrsitiee refle@ldh&smt&ragﬁritm (Jaaye&dlmmse esipagegi h
can be obtained, When, neven§8EE4ke dl8ltd & nBnPERL£88R! adNPE: SUNSSINE APENt

15 of the fragile adhesive agent layer, it is impossible to

reuse the peeled-off light diffractive structure 40, thus

preventing the light diffractive structure from being used
again.

As the fragile adhesive agent layer 46 of the light

20 diffractive structure 40 shown in Figs. 7(A) and 7(B), it

is possible to use a material obtained by adding one or two

or more fillers to the various adhesive agents as explained

in the first example shown in Figs. 6(A) and 6(B). These

fillers are powder of calcium carbonate, talc, china clay,

25 kaolin, micro-silica, titanium dioxide, glass flake,

asbestos, agalmatolite, silica powder (stone powder),

barium sulfate, etc. Here, since the fillers are used to

allow the adhesive agent to be fragile, it is preferable

.to adjust the amount of fillers according to the kinds of

30 the adhesive agent. 1In usual, however, it is preferable

to add the fillers of 50 to 300 weight by parts to the

solid adhesive agent of 100 weight by parts. When less

than 50 weight by parts, the fragile effect cannot be

obtained, and when more than 200 weight by parts, the

35 adhesive strength is reduced.. Further, the thickness of

the fragile adhesive agent layer 46 is preferably 20 to 50

pm.
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s-inclusive a hot-nelt adhesive agent). As the heat-sensitive
adhesi ve agent, it is possible 35 to use pol yéethyl ene, polyvinyl acetate,
or a copol ynmer of t hese, acrylic resin, ethylene acrylic acid

copol yrer, pol yvi nyl butyral , pol yam de, pol yester, pl astic

- 28- chl oroprene, pol yprophyl ene, polyvinyl alcohol, polyvinyl

et her, polyurethane, cellulose resin, therBaplastic resin - such as wax,
rosin, etc. non-hardened thernosetting resin such as epoxy resin,
phenol resin, etc. Irbthis segngdhexampiier, ealltboughhnodi $howot i & % raksare

40 is for ngk nsalb &'@ekoﬁsﬁe%& ddifor JF]%&ESHé’EWQEHS'tHeVErefle tive

adhesi ve agent ca e used Iin addition to t ove- ment | one

heat - sensi ti ve HiHesiilan Jayar 48aknd: fpe &geaile adhepivehagenpbskayer 46

sensitive adheswef@,g@mr irﬁcife"‘aé@%@'aﬂirﬂ@slvé & tSh /@ | IS aSt eEh@GEu\lé ate
resins, a copol of these resins, g/rene bﬁt adi ene copo]

natural rubber, flyersm | i ThndheesPAChERshFY Hel&t i RRTMPPsidAESH nn;{léf'pene

resin, phenol e ved WHeNa gt aifeuaetane sfgeseuresio, is trisdl eveoe
resin, etc. re sensitive adhesive a n

se of .the pres
general , the prree'g'é%veea ﬁ"l i V&ad §§F9§%§ur?3§én9s cORPRq the gfT’“]la‘:"
rel easabl e papesdhesiidre hagedheiayersu?r& acan| be secuHiey eadhefédr tbhethe

rel easabl e papes e{Pécé%gﬁé" rt%'I?xvegil her@é@%eh@om +h8 tf'i Ga%ﬁff;%c‘%y Use

diffractive structur n tHe cassett®@ casin
of a 1¢ abelStHP GBI 4O §?nnﬂ%d%m 2N more Sech&P-ﬁ’hE?glPﬁl{’Eefé%éflﬁ

the | abel (sealgrdgine éahesn.véj@g@{ﬁdl%%'f @adhssi eRatt yPei KANESd V81 S ot
can be used asprevent the reuse of the light diffractive structure 40
more effectively. _
As the anchor layer material, it is possible to use

15 conventional anchor agent such as wvinyl chloride, wvinyl
acetate, polyvinyl alcohol, and the copolymer thereof,
urethane resin, epoxy resin, polyester resin, etc. In
addition, the resins as already explained as the material
for composing the heat sensible adhesive agent used to form

20 the adhesive agent layer 41 shown in Figs. 6(A) and 6(B)
can be used as the anchor agent. The thickness of the
anchor layer is preferably 3 to 20 um.

Further, the respective layers such as the reflective
thin film layer 43, the light diffractive pattern forming

25 layer 44 and the transparent protectlve layver 45 (other
than the fragile adhesive agent layer 46) are the same as
with the case of the first example as described with
reference to Figs. 6(A) and 6(B), so that the similar
‘description thereof is omitted herein.

30 Figs. 8(A) and 8(B) are simplified cross-sectional
views for assistance in explainihg a third example of the
fragile light diffractive structure 40 to be formed on the
outer surface of the cassette casing.

Fig. 8(A) shows a fragile light diffractive structure

35 40 in which a transparent protective layer 45, a pattern
shaped peel-off layer 47, a light diffractive pattern
forming layer 44, a light reflective thin film layer 43,



sa specific adhesive agent. In this agent, the adhesive 25 strength can

be obtai ned by heating, and the | abel (seal) can be fixed to the
cassette casing after a tinme has el apsed. Therefore, there exists such
an advant age t hat no rel easabl e pater is needed because the

adhesi veness t hereof can be obtained only after heated. 30 In

t he above-nentioned |ight diffractive stru®ane 40, it is preferable
that the adhesive strength of the adhesive agent to the cassette

casing is as staongdaespussapeént layer 4loaderlavipptednintheqhenger yrom
renmoving the I|i f es fs S [ e
gﬁ% outsiflk ftﬁéﬁtab?é tFru'i‘IQ:té“lhérre ﬂffgu BB},  hd ﬁS%%éEX

that the 35 a sive stren fractive structure to
cassette casi ngSRared rRRRYTO Ma§§§t4ﬁhaﬁ ¥%E}a%%@WE@H‘ﬁﬁbentlrefﬁaﬁfﬁée

| ayer 42 and thﬁe@ﬁhgﬁfvﬁafgﬁn&8|ﬁﬁefhélllght dlffractlve structure 40.
-29-- Ther'eforg, en the pressure sensitive adhesi

a
used, it i3 partlcu*%rl?lﬁeddﬂﬂij4¥f§%ﬂ%iiv%ns§§BﬁFuﬁﬁoé§ (%hetgfﬁglle
(adhﬁ5|on)h|s ﬁéfﬁ@@tﬁﬁd &hﬁbhé}fﬂﬁhiﬂ&ﬂrﬁ@sagemmhg the tpatern E?apedt
Further, the thickness_of_the esi ve age a o)
30 bl houglPESTROEE FREFBAET 1obrt epeonbire iteade pret Mofecidued dn,
The fragile Iay@etﬂ@emstﬁewkﬁghﬁxﬂnﬁﬁﬂadﬁnyaumamtdnngEbrmlng Leleectdvend hi n
filmlayer 43 apgd,t %%ak%‘ﬁ%&e%@heﬁf ﬁeé‘@h erI RET ﬁljuchﬂl% fé‘&ﬁé\bﬁﬁto‘c

this fragile layer ere per and I'ower ers wt
suf fici entO hEfesent freenghh §F?@Stﬁué?dtépﬂ @f teherkght r@l@ﬁw@‘éweght

diffractive strygtueeudd SREIANLATFLEEM "6*@'1\5) FrR0Id(B) derFigs. PaYhgRgthe
light diffractive structure 40 is tried t
7(B).
In Fig. 8(A), since the pattern shaped peel-off layer
47 is formed between the light diffractive pattern forming
15 layer 44 and the transparent protective layer 45, when the
light diffractive structure 40 formed on the cassette
casing is tried to be removed, an interface between the
transparent protective layer 45 and the pattern shaped
peel-off layer 47 or an interface between the pattern shape
20 peel-off layer 47 and the light diffractive pattern forming
layer 44 1is peeled off. In other words, since the
transparent protective layer 45 and the light diffractive
pattern forming layer 44 are adhered to each other strongly
at the area where the pattern shaped peel-off layer does
25 not exist, the light diffractive structure 40 is peeled of
or broken at any one of the light diffractive pattern
forming layer 44, the reflective thin film layer 43, and
the adhesive agent layer 41 or the weakest one of the
interfaces between these layers. As a result, since at
30 least the light diffractive pattern forming layer 44 is
cracked partially, so that the light diffractive structure
40 is broken and thereby not used again.
Further, in the case shown in Fig. 8(B), since the
entire surface peel-off layer 48 is formed between the
35 light diffractive pattern forming layer 44 and the
transparent protective layer 45, when the light diffractive

structure 40 formed on the cassette casing is tried to be



+15 peel ed of f. The fragile layer 42 |am nated for the purpose as
.descri bed above can be usually formed by di spersing non- organi c
powder within the resin constituent. However, wi thout being limted
only to the non-organi c powder, 20 organi c power can be used as far as
bei ng dispersed within the resin constituent uniformy, wthout being
sol ubl e mutual |y and further w thout 43&-ng adhered to the resin
constituent. As the resin constituent used for the fragile |ayer
42, 25 it is pessveiie Bo us¢estfpcendertesien itk | tsanspoigmer psatactive as
styrene, poly-a YheStyr C t S

and its copol ynieé@%ﬁchsa?ﬁgg%e e%]r?flré ébﬂﬂfgﬁ P?Fz]it S%pgi? qﬁtéa S£°4H
met hacryl ate, pbhyetfgcecbetvesn the eﬂiﬂ?&&@ﬂ}lﬁ§EWQ?ﬁ}P°f ﬂya@ryﬂﬁcand

butyl, etc. ce{ﬁélQ§sh€0alféeab%abév@a&w@&na$dwmrﬂg<mé§é£c@@,1§|bé@1ed
cel I ul ose, ethyl hydr oxy ethyl | ul ose, cellul ose acetate

pr opi onat e? of £ o] PX)| kI AR 15UP¢I§P§ traPPRRSEBt PEPEREtI¥RLaY R,
or a mxture ofg$wanar ther @n(tflrpolsxx\ﬂﬂaayie qie@nh@ﬁf Aciper 48 a(rélyi‘emoved

ol yestbr T st nhegegofe. “nd Taye Y e En She RERKE R GRE A RER 1o

t he above- tmmaspmtmmeny@msstormedtunder|1shep@s!s:|llm1eesuufase peater
- 30- of cgk £l 1D &R0 Rat fng g@'ehe J{}d Qa'ﬁxf a'&%qk»enpa%gm _forming
silica, tltanlun1 OoXli e, es 0s, te,

silica pokder (kewee %\Xdele)- ) Bgﬁl hhﬁ%ﬁl‘?laﬁféfacu"e settern formlnghbayer
additive rate 48f thderefPBcLIGANtRinPAYER 1dPer 43, the adhesive agent

layer 41, etc.). Here, since the thicknesses of these

layers formed by coating, vacuum deposition or spattering

are relatively thin, even if the entire layer of one of

15 these layers is tired to be removed again, the layer will

be deformed or broken easily due to a small tensiie

strength, with the result that the removed layer cannot be
reused even if removed.

Further, in the light diffractive structure 40 shown

20 in Figs. 8(A) and 8(B), it is preferable that the outermost

transparent protective layer 45 can be used in common as

the protective layer and the supporting substance for

laminating . the other respective layers thereon. As the

material of transparent protective layer 45, it is

25 preferable to use a biaxial oriented film of

polyprophylene, polyethylene +telephtalate, nylon, or a

single or copolymer of polyvinyl chloride, polyvinylidene

chloride, polymethyl methacrylate, polystyrene,

-polyacrylonitrile, -etc. or a transparent film such as

30 cellulose resin. However, a biaxial oriented polyethylene

telephtalate film is preferably used as the transparent

protective layer, bacause of its excellent tensile

strength, scratch and abrasion resistance, transparency,

heat resistance, etc. Further, the preferable thickness

35 of the transparent protective layer is 5 to 100 pm, and

more preferable thickness lies within a range from 10 to

50 pm.
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=preferably 50 to 200 parts by weight relative to 100 parts by wei ght

of the resin constituent. Wen the additive rate of the non-organic
power is |ess than 50 parts by weight, the fragile effect of the
fragile | ayer decreases, and when 10 nore than 200 parts by weight, the
fragile layer is difficult to form Further, the thickness of the
fragile | ayer is preferably 4 to 40 pi@7- The reflective thin
filmlayer 43 is formed to provide a light reflectivity to the |ight
diffractive patternAg5thefpabtegn| slyepedipeeTiefef bayeri47ier preecenblret o
use a met all+ £4L 41 é?%iléQ flé§é¥“4dWﬂg %%%&%3m5¥gflgﬂcbh§§e adhesive
al um num chromum nic ver This thin filmcan

be formed i n acteFeRgth VWt?thﬁ?anSPaﬁﬁﬁﬂ-Hﬁﬂiﬂ?ﬁk%ﬁJ&ﬁW@ébé§lFﬁoﬂeék is
spattering methedednN OfflegrPricd 0 ﬂ‘torlrg PoEHIR %e\aga pabtsrmlﬁﬂﬁfécsfon

the |ight dlffractlve tern form | ayer 44. articul ar,

thin filmPorned 891¥B§FP€F§H§at§ 5F§P8r§% %ﬁﬂﬁﬂﬁﬁa %ﬁhop a?ﬁiﬁlﬁ%ﬁ%n
resi stance and stshdurasi l |-tryny1n tdsnloﬁS@eV\hﬁigl acéteté hi ncédpdbhymer,
heated in the |at e refle % I

| ayer 43, it i sglgrog%gg%fgf% fem se I’E?Fligyee\?% %f | oned?tzéf ?e%?kguré
metallic tthe ¢ellulayeracetabe reyen, ethevmbsetting tderylyhtresin,
reflectlvelnﬂe%éﬁgmigénrégig1lé¥gr 32 as shown in Fig. 5.

Further, altho as a nodification of the 30 first exanple,
it is al shOpossi bl OB P MEBESANEREGLNSayEs aPpligd \RRn thee FFapFPreRyer

42 and the refl@ﬁété@ti%nlaybﬁl 45 bira)g&rav‘lﬁet QA it drey Lﬁebe@s d¥€ern
adhesi ve strength betwe t he ?Eq&ﬁyégyer
35

e o ed | ST FOrAFAST hhodorl ey AR AIGHRS HSGhT
tried to be remyedrfontot kA eaxiekt eu@&alcﬁg,nsidm:thm form ftlagidetinger

42 can be seourgl e 200G (ed Oyl LSt LCoucn o WAy chbk A E1 dnedle
15 thereof becomes 0.1 to 2 pym after dried. Here, the pattern
shape implies a state in which a painted film is formed
non-continuously on the transparent protective layer in the
form of stripe, spot, pattern, pattern design, etc.
The 1light diffractive pattern forming layer 44, the
20 reflective thin film layer 43, and the adhesive agent layer
41 are all the same as with the case of the first example
shown in Figs. 6(A) and 6(B), so that the detailed
descriptio;n thereof is omitted herein.
Fig. 9 is a simplified cross-sectional view for
25 assistance in explaining a fourth example of the fragile
light diffractive structure 40 to be formed on the outer
surface of the cassette casing.
In this fragile light diffractive structure 40, a light
diffractive pattern layer 44, a light reflective thin film
30 layer 43, and an adhesive agent layer 41 are laminated in
sequence from the outside thereof. The feature of. this
fourth example is to determine the total thickness of the
light diffractive structure 40 to be less than 15 um and
more preferably less than 10 um, so that whenever tired to
35 be peeled off, the light diffractive structure itself
adhered on the cassette casing is broken during removal and

thereby it is impossible to reuse the removed 1light
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»=31- be broken nore securely beginning fromthe fragile |ayer

42, so that it is possible to prevent the reuse of the | i ght
diffractive structure 40 nore effectively. As the anchor | ayer
material, it is possible to use 5 conventional anchor agent such as
vinyl chloride, vinyl acetate, polyvinyl alcohol, and the copol yner
t her eof , uret hane resin, epoxy resir38pol yester resin; etc. I n
addition, the resins as already explained as the nmateri al for

conposi ng t he hdbffsactive estdbetuve 4Qent used to form 10 t he adhesive
agent |ayer 41 Ca” %’ﬁqé% %.Sné h%ﬁ”f“i*&giolt to AdABLe gst higkpess; ghythe

anchor |ayer is e above- nentT oned
light diffract |@#%ﬁ@¢'@$‘fﬁf%‘?#ﬁ¢@ﬂe as Jl%lyl@r ag4aj ynjt) aybrigrerekesapiace

of which a i ghtt.hal@ thé“]ffdl'ﬁ?fdl\f@z‘a'@ﬁ%é Beirgaluye ab Bsi BésEHiNEd BabSve
recor ded the formof a m nute uneven surface in such a way_ t hat

the printi®g da’c% @Qﬁ"‘&g rEpFRd e ctheal | tragssrdgtirpny sheet gr "label

reproduci ng |i gfge®m t bed bamiﬂi@tim@h&h&otﬁeﬁacture 40 dii & nirlld£sabeyen

surface is formed as_a, patter uch 20 t hat pitgh . is 0.1 to pm.and
The hetght difeiRbRECHEs Subdtaite gio o shpBortifaPLlbRcaicg fopfled FINS
diffractive pata eldazableg llameer éd thdt the lightpdssibaetive userudieure

af ore- ment | oned, GoLggr 4 T9AGLAa on . chEYBRSBECHE® daAiSly ogu! vl AL 40, the

e
hologramformng | ayer he transpare
prot ecti viO| aye‘?raISSCIspthQQﬁ: or a pl@h%l:t(?eﬂt@l)i ght diffractive

pattern form ng | ajfedt 4 Anscribdlf COSHR NeHE B Snal |&a€i€sﬂ~?ﬁf§tu§rﬁ"'§heet
protective Iayer 45 i's formed as an outernost |layer of the lig

di ffractive 30 O stfifct SASSAFte FGRERABE, aSERGRt F?%ns%%%? vﬂ’fﬁ%aq"e’q‘{ﬁ r ed
for the reprod@tf\gcﬁmg@t?o 1§hpéef1éaeofEhErbmaﬁﬁﬁsarsﬁqilportmgor@m@ﬁaxv@e

| ayer 45 is not_n sari t ranspar for e rays

Whon the | ght N T r et ve RIS AT of N dasme o S gingpe the
adhered obSt he supgmorsing s otande wikk eidte remaircayi nghe tdetdr sispiacat
protective fil rgéi:l'@ril%‘é %rirﬁqactive structure 40. In the case of the

label (seal), however, even after adhered on the cassette
casing, the supporting substance remains on the outer
surface of the light diffractive structure 40. Here, when

20 a transparent film formed of a biaxial oriented
polyethylene telephtalate film or a biaxial oriented
polypropylene film is used as the supporting substance, it
is possible to use the supporting substance as a protective
film, without peeling off the supporting substance.

25 " Further, when a protective layer is required to be
formed as an outermost layer of the light diffractive
structure 40 adhered on the cassette casing, in both the
cases of the thermal transcription sheet and label (seal),
it is possible to form the light diffractive structure 40

30 . by laminating the transparent protective layer 45, the
light diffractive pattern forming layer 44, the reflective
thin film layer 43, and the adhesive agent layer 41 in
sequence on the releasable supporting substance, as shown
in Fig. 6(B).

35 In this fourth example .of the 1light diffractive
structure 40, the thicknesses of the respective layers

shown in Fig. 9 are somewhat reduced, respectively, as
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»=32- as a layer obtained by painting a resin on the outernost
surface of the light diffractive structure 40 or as a film | am nat ed
on the same outernost surface thereof. Further, when the |ight
diffractive structure 40 is of 5 thermal transcription type
therno-transcri bed on the outer surface of the cassette casing, the
transparent protective film45 can be3dorned as a painted filmlayer
(rel easabl e protective |ayer) renovably applied onto a supporting
film Alomipaorgld wdtthl ithbSedofpenéaldayesztslhsquriai efiahl & (t70) .10 For

e oo POl S Uehd R S% DY cfle R GRA b rerac®iGE WSty
heaf e, Stc

scratch and abrasion reéls ance ranspar reési st an
Therefore, as tHKerpdingt d@vex rhs @P&ermlnedofast e U doel3 (oealthe ithiickness

possi bl e to usedoringl BG £1ectifAdigiin0E Rl deRed tn)ép%ert%%ﬂn%\”a@ 10U QS
acrylic resin 15 as the major constituent of a resin _having urethane

resin Sor cépp@(ﬁﬂﬂ%ﬁ%ﬂ%&eaPésﬁ?%ﬁ¢?+@3?@§%rOéoﬁﬂﬁt%@ gsive agent
Further, as the 1b§r@wnat§chétémmédl asp@ssi bte® $opmse aFurthedj awhah the

orlented pol yet hyl ene tel ephtal ate fil
ol yor opyl et 1 PLEEEHosEa B A SHARE e PARASSTENG MaYRF 18, 8908 HePSc ShHbse
resin filns. in Fig.F(Ber, tlees thickaessedff ithiisl dyygrerofig hke tabélpm

(rel easabl e probﬁ%h&e 88 o 2 {l'?g%m%’ n?eqpélo%%é)’} Q[E%ctlvles +h B

fil msubstance 0 erna transcri pOsSSi e to
pref erabl yQse er@@enl@NBaSnedtb}SZ@OSS&@@&n@OaObmahh b@#buﬁhe dfunediilon o

mel ami ne resin ghe realf@ixlx | a3 ageLAte d:leﬁf:%c e b@?hé@ﬁﬁ—e"m&%t Ree

bi axi al ori ented ¥ yl ene telephtal ate mis used
Figs. 7(A) and fPBFt&Pé S ﬂﬁllHﬁ%ﬁFQﬁkﬂﬂs §€@t|6ﬁ@9ved light diffractive

structure from being used again, simultaneously and
sufficiently. '

15 In addition, as another example of +the 1light
diffractive structure, it is possible to replace the light
diffractive pattern forming layer and the reflective thin
film layer with a Lippmann hologram layer. In this case,
the 1light diffractive structure can be formed as the

20 thermal transcription film to be adhered on the outer
surface of the cassette casing.

The Lippmann hologram is of well-known volumetric
hologram, in which a light interference fringe pattern is
recorded in the thickness direction of the film.

25 The film is of heterogeneocus density substance having
different density portions (i.e., portions different in
light refraction factor). In this case, the different
density portions can be dispersed uniformly or deviated in
the film. |

30 As the heterogeneous density substance, it is possible
to use silver salt photo-sensitive substance, photo-
polymer, photo-chromic substance, chalcogenide, photo-
dielectric substance, electro-optical substance, etc.

In more detail, the above-mentioned silver salt

35 photosensitive substance is a volumetric hologram layer

- obtained by photographing a hologram on the substance and
by bleaching the same substance in such a way that the



£

»views for assistance in explaining a second exanple of the 30 fragile
light diffractive structure 40 to be fornmed on the outer surface of
t he cassette casing. Fig. 7(A) shows a fragile light diffractive
structure 40 in which a light diffractive pattern formng | ayer 44,
alight reflective thin filmlayer 43, a fragile adhesive 35 agent | ayer
46 are lam nated in sequence fromthe outsdde thereof. Further, in
Fig. 7(B), a transparent protective | ayer 45 is additionally formed on
the |ight diffrefidaction factor of the photo-sensitive layer -g@g§- the
pattern formn Ia S u a ht4
diffractive st%u %re sﬁognpﬁﬁtg ggﬁg??k’é %%%Stangeﬂclfgt? l\!;\Aé]t %gﬁl{legr n%nng
an addi ti onal faca:gmd@ﬂ@yerwlth et %Eha% he PFRTESSIQ%gePf | SFROSHEt he

reflective thiry Jrip | ey ighd hﬂé‘gd}gtngexarrpl e, the adhesi ve agent
| ayer itself |sef mggias afralr@fe adhesi ve agent er

Ther ef ore,5 when t hé'ulflté'ﬁrrdlafsf reRe | RROER TRRIYP 4401Fs s posstlpllé?'d o Y5e
removed or peelppgha0f Ginbr gﬁbfbepsaﬁekt £iTas{mg,Pont madehe faagthe pdiesi ve

agent |ayer. 46 Ir{}flrSt egcl ed Offﬁh Fa ?F%%ﬁ?@p;he i hto%'&Hﬁg tlvl\feiL
structure 40 i § mlééhsusanﬁ’égl £ B 2 i'Mthis
case, since I{ ac haobeadkke  adgesi ve agent Iayer 46

remai ni ng on the e I%eazf'tild\c?é ?PI N% ?%E ayer 43 71's exposed

uneven surface due Whera then Lipomann AHagsan devafydermed of 17(1'}?9 afqoé@‘l e

adhesi ve fgent | AuSlondd dubdtvaMeSiikl aska, prlntiﬁgsﬁatélec@@&b@du@ﬁf fodlﬂht
dlffractlve structure 40, ht diffracti

t hu
structure fromisSargass&Qr repro%‘g%‘?%prg‘\‘/% 2189 %\E R ]efa&plpgaggﬁl&ei \Pef

agent |ayer 46 wfe t heghtghiiffractive structure is excellent from the

design standpoint. Further, it is also possible to form

this light diffractive structure &s a fragile structure for

15 prevention of its reuse, as already explained with
reference to Figs. 6(A) and 6(B) to Fig. 9.

In the thermal transfer film cassette 1 according to
the present invention as described above, the position at
which the light diffractive structure 20, 30 or 40 is

20 formed on the cassette casing 10 is not limited to only the
exemplary position as shown in Fig. 1. However, since the
let-out roller 12 or the take-up roller 13 are both housed
in the cassette casing 10, when the light diffractive
structure 20, 30 or 40 is formed on the outer surface of

25 the cassette casing 10, there exists such an advantage that
both the light detector (light receiving element) 22 and
the light source 21 can be arranged in a relatively small
space within the printer 2.

Further, thelsize of the light diffractive structure

30 20, 30 or 40 formed on the cassette casing 10 changes
according to the quantity of printing data. However, when
signal data is recorded, only a square of 1 x 1 cm is
sufficient.

Further, as the reproducing light source used for the

35 thermal transfer printer, any light can be used as far as
the a light diffractive image can be reproduced, for



=20 diffractive structure 40 shown in Figs. 7(A) and 7(B), it S
possible to use a material obtai ned by addi ng one or two or nore
fillers to the various adhesi ve agents as expl ai ned in the first
éxanpl e shown in Figs. 6(A) and 6(B). These fillers are powder of
cal cium carbonate, talc, china clay, 25 kaolin, mcro-silica, titanium
di oxi de, glass fl ake, asbest os, agakmmtolite, silica powder (stone
powder), barium sulfate, etc. Here, since the fillers are used to
al | ow t he adhesinsstagmnisucih be disghaérgeilanss desfoer,.abbérium lampadyersdl t he
anmount of fill ordgj t Ki f e hgsi ve e n
usual , homverﬁ{%ﬂfés: l(rj':de eér a%ltg]q’ Etg§egdd§tgﬁgc%gl I g‘rg's&bf‘ S%Q%on%%%eé'
wei ght by part Samiqanductor diser adiesi ve aydh RINabO et ght wmpting

When | ess difvae 50 aebght byRakiey;, t hend r agbhecehfifetogann@lsdie is
obt ai ned, and when nore than 200 wei ght by parts, the 35 adhesi ve

; g .
strength i3 redl?d"é'&c“lﬁﬁ']tyhe?‘,‘lFﬁEthiWneE’geofrellef tPRIPIZYT | @fadiRi8Ne

agent |ayer 46 deprfyRicatiadi tyde t @i%hout takéhg] a large space within the

- 34- I.n_.this second exanple, although not shown, it is also
possi bl e to fomh*FSichor |ayer between the reflective thin film

| ayer 43 and the fFragitherdhesi vtheagiatedtayer (Ub6ght recedvingt lectimyrase
t he adhesive s b n : | r f r_l.ay. S
formed additi oﬁéﬂ%{}%‘g fia\ﬁﬁhg%g\%é&%eﬁelvmfé%i <fg"furla(}::'tLai V‘Ieégs\dt ?%‘gétgﬁr &40 1s
tried to &  imadecpenedngr bubehee cliss& PgO@Qﬁlﬁ&Fré-iCnEEbﬁheim@%iﬂ@e,

adhesi ve agent deyefudd, CyaaieopeCWsticadhered. 0 tHesolia skakkedi
thin filmlayer 43, the light diffractive 10 structure 40 can be broken

more securel y ﬁ@é’i%%ﬁlef"r"&rﬁft BeCCD image sensor, a photodiode, a photo-
transistor array, etc. '

However, the CCD image sensor is particularly suitable
15 to detect the reproduced hologram image and further to
convert the detected optical data into electric signals,
and also from the standpoint of its small size.
The thermal transfer recording method using the thermal
transfer fiim cassette according to the presenf inveﬁtion-
20 can be realized by adding the some parts or elements to the
conventional thermal transfer printer. The added parts or
elements are the reproducing light source oscillator, the
detector (light receiving section), and a transmit circuit
for transmitting optical data detected by the detector to
25 a feed control circuit (for controlling the feeding
operation of the thermal transfer £film and the receiver
sheet) and a head control circuit (for controlling the
~operation of the thermal head).
Fﬁrther, even when the diffraction grating is used,
30 instead of the light diffractive structure, the thermal
transfer recording method as described above can be
realized in the same way as with the case of the hologram.
Further, as the thermal transfer film 11 housed in the
thermal transfer film cassette according to the present
35 invention, it is possible to use a sublimation type
transfer £film, the thermo-melted transfer film, and a

transcription film obtained by combining both the



. fragil e adhesive agent |ayer 46, so that it is possible to pr event
the reuse of the light diffractive structure 40 nore effectively.

As the anchor | ayer material , it is possible to use 15 conventi onal
ranchor agent such as vinyl chloride, vinyl acetate, polyvinyl

al cohol, and the copol yner thereof, ur et hane resin, epoxy resin,

pol yester resin, etc. I n addi ti ons42+he resins as al ready expl ai ned
as the materi al for conposing the heat sensible adhesive agent used
to form20 tsebadmatiion aypet tirapstfes1 f4Rowanidn thegao-geAtedndrensier

can be used asi&?% angﬁokh%g%%ge ofTQ%etQh%&&ﬁ%%lgh e trandFeROreihayer

is preferably 0°20 her, the respective Iaiers such as
the reflecti veCOlOrllnlﬁf rmarte#ﬁalaybayqes ﬂﬁégfef‘éiﬁtf G acttd eYBLEPYr RTE

form ng 25 ?Aé%t&h a@,@ph&%tb&?nspamea OFf o4 astriatr |sRitated eidmain-
than the fragi e adhesive agent layer 46) are

he
case of tHe fiHA8g é(&ﬁ?ﬁ?le‘-“é%t%c‘?y%eﬂr% f‘ﬂrmeé O?eFePéﬁéélFobﬁsﬁs@lé‘("A)
and 6(B), so tha dHe &dd8 |@f the tﬂesmmmélﬁédtheaaefers faiint, t e Loarisign.

30 Figs. 8(A). and,8(B) are simllifi ro o] i for
assi stance ign g&i)lﬁlinglai(’?%?ro("ﬁga% Igy?ﬁé SfEﬁeg’? Iaglgﬁ b]g?ff]yl R
diffractive stpadinied, 40sepabatédy redamecheot a U@Berbstuﬂ@ac@U@fSwe
cassette casi n%}E(S‘tain\}(ﬁQ 4 '.ij?rﬁéx@. 3088 o2 mbA Y %'bﬂgétﬂbfﬁééét M8 m.

structure 35 ansparent protective |ayer_ 45, ttern
shaped péd - of Furdgher 41t as|alpe RPFTFASE |1?\Peu§§tPeFt|‘Prmal ‘?Fﬁl}ﬁ

44, a light re&!ﬁﬁ&i & tBiAgis! Bohayehgdhaterial layer, as the thermal

- 35- an adhesive a ent | ayer 41 are |am nated in sequence from
transfer fi

Further, in the case where the sublimation transfer

film is used, a receiver sheet. having a so-called dye

15 acceptor layer formed on a substrate can be used as a
receiver sheet used for the thermal transfer recording
method according fo the present invention. Here, the
substrate is a paper, a synthetic paper, plastic film, or

a laminated body of these papers or film. Further, in the

20 case where the transparency is used as the thermal transfer
film, a transparent plastic film can be used. In addition,

in the case where the thermo-melted transfer film is used,

the ordinary paper can be used.
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«the outside thereof. Further, in Fig. 8(B), the pattern shaped

peel -off layer 47 is replaced wwth an entire surface peel -of f | ayer
48 in the light diffractive structure 40. 5 In this Iight
diffractive structure 40, the fragile structure can be obtained by
formng the pattern shaped peel -of f |ayer 47 or the entire surface
peel -of f | ayer 48 between the light-4B4fractive pattern form ng | ayer
44 and the transparent protective |layer 45, which is sonewhat 10

di fferent fronWHRA® ESNSLAGMEDOASef the light diffractive structure
shown in Figs. 6(A) and 6(B) or Figs. 7(A) and 7(B). I'n
Fig. 8(A), since the pattern shaped peel -off | ayer 47 is forned

bet ween the |ight & fheswal viergmfaer fifloy gesgerse useygerfer Hnyirng been
transparent pr teﬁBUaYﬁf f¥§{ieé51.n WheRe g1 transfélgrﬁrlqlﬁ(étrr agbhpe iglihget ure

40 forned on t e cas asing 1s tried be renovVed, an intérface
bet ween t he 8r aﬁbﬁﬁméht W@@%@%}'veﬁﬂs{?erf% éﬁ'@f’tsff@rﬁ'&trtgerﬁ qesd

peel -of f | ayer 47 048N dathebhdee abebwesheithanpakter n shape 20 peel of f
| ayer 47 and the I ght diffractive gattern fornlng 44 is eeled

of . I n ot her V\oﬁdscas%e}*r?i?e ¢3eing fory hgusingderfaif oF}é‘éfﬁX?i It§§i‘§’|s and
the light diffrag therein; padtern formng | ayer 44 are adhered to each

ot her strongly t h rea where the patter p
does 25 not exisf lﬁﬁgtlgé%FrSF %Vgcﬁkr cgyfﬁcégféggoggsg 33%&%%3
or broken at ampsdmeg,offdhefbiming daf fdifotriant iyt t snage Whehonﬁﬁﬁ§ﬂa%ﬁﬁ

44, the reflectj g t?ég#—;ﬁb&hﬁyeil £, ANfhe f %\%l i€n ntl.,alvqy.@' 41

or the weakest 0one o nterfates betme ay ers

result, since @rizging dada Fﬁéaﬁﬁéhﬁodﬁﬁﬁﬂ&ﬂﬁh%étﬁaPF§WﬁePoFﬁ@h&ﬂ%ﬁﬂé@ 44

I's crackeq Rdfed l#h1mS @alseittehand @ite dinelima! ittansifeliCipiiititer. 40
i's broken and thereby not used again. Further, in the case shown

in Fig. 8(B), since the entire surface peel-off Iayer 48 is fornmed

between the 35, | ipgfal th@&&gﬁaekangepaﬂ%ncaégéfrwgof lavem 144 whandid he
t ransparent protectlve | ayer 45, when the light diffractive structure

40 formed on ts@ichskighe” 8a§fracriver isdgFu e is formed on an outer

surface of said cassette casing.

3. The thermal transfer film cassette of claim 2, wherein
said light diffractive structure is formed on said cassette
casing in such a way that a surface of said light diffrac-
tive structure is £flush ﬁith the outer surface of said

cassette casing.

4. The thermal transfer film cassette of claim 3, wherein
a transparent resin layer is formed on the surface of said

light diffractive structure.

5. The thermal transfer film cassette of claim 2, wherein
said light diffractive structure is formed on said cassette
casing in such a way that a surface of said light diffrac-

tive structure is recessed from the outer surface of said

cassette casing.

6. The thermal transfer film cassette of claim 5, wherein

a transparent resin layer is formed on the surface of said

RN ) e HIII l llll



- +36- removed, an interface between the transparent protective

| ayer 45 and the entire surface peel-off |ayer 48 or an interface
between the entire surface peel-off |ayer 48 and the |ight
diffractive pattern fornming layer 44 is peeled 5 off, or else the whole
of the transparent protective |ayer 45 and the entire surface

peel -of f | ayer 48 are renoved. Ther efdd-e, the |l ayers remaining on the
cassette casing are the respective |layers formed under the entire

surface peel - lightofiiffageti4@ etruatieret he Isught adiWdy adiawea pautéane
formng 10 | ayer sddalierBnephlent Gilis:f [fdel | ye BRLGAN Rhtf Wil baver
, aye )

44, the reflective t l"ayer e ddhesi ve agent
etc.). Here, synteceheftsptireassstte ¢aebpg- | ayers formed by
coating, vacuum deposition or spattering are relatively thin, even if

the entire layer of one of 15 these layers is tired to be renoved again,
the layer will 7- The thdémRakdmansfiaokddlensiesyedire o6 alaiml L, teheredn

strength, with §$'fdr:€|:¢'xl:{: dDRErdbei &PVt RYET 1 §20MRE 1 58ram. reused even
i f renoved. rther, in the light diffractive structure 40 shown

20 in Fi-gs. 8(A) and 8(B), it is preferable that the outernpst
transparent progects (flé LS MG RE YSa%h b%s%%%noi*sclalm $Neherein

protective layer and the supporting substance f | am nati hg the ot her
respective | aye¥le theiegram ¥§ @h%rans?aﬂ%ﬁ%rh%éoﬁﬁaTransparent protective
| ayer 45, it is 25 preferable to use a biaxial oriented film
of pol ypr §hy|ene pol yet hyl ene tel ephtal ate, nylon, or a single
or copol ymer of9 pol The rhemtabrizanstes WilAy crgsaste of ghpdi fe, wherein
pol ynet hyl r@ie@@%%@f&m 1s BOltY'ﬁhléE%E%tlon tyl%@ mrddz@m ta(arl@fe&tsy or
a transparent f|In1such as el lul ose resin. bi axi a
oriented pol yettheeh! ran?%ﬁ%ﬁﬁ&?ﬂeﬁ%???qrH?%P?wEﬁ%R%&ﬁ@b%geﬁpﬁ% t he
t ranspar ent protective |ayer, because of its excellent tensile

10. The thermal transfer film cassette of claim 7,

wherein the hologram is a seal type hologram having a

protective film on a surface thereof.

11. The thermal transfer £film cassette of claim 1,
wherein said light diffractive structure is a diffraction

grating.

12. The thermal transfer film cassette of claim 11,
wherein the diffraction grating is a transparent diffrac-

tion grating.

13. The thermal transfer film cassette of claim 12,
wherein the diffraction grating is a transcription type
diffraction grating adhered by thermal transcription method

using transcribed foil.

14. The thermal transfer film cassette of claim 13,
wherein the diffraction grating is a seal type diffraction

grating having a protective film on a surface thereof.

T
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»strength, scratch and abrasion resistance, transparency, heat
resi stance, etc. Further, the preferable thickness 35 of the transparent
protectlve | ayer is 5 to 100 pm -and nore preferable thickness |ies

within a range from10 to 50 [er]

- 37- As the pattern shaped peel-off layer 47 or the entire
surface peel -off layer 48, a resin materi aldswhose adhesive strength
to the transparent protective layer 45 is weak is used. In practice,
it 'f, pos?]l bl e 1|5> use (fhe atRe¥hele 19.'fan§fer af@@hyl&ﬁﬁﬂﬁd abe rAadim and
anot her thernop astlc r Cc Vi
acetate copol {Herein Bhe" ﬁQ§§ﬁﬁﬁQUPB§%€?B§|ﬁéﬁﬁﬂﬁﬁﬁtht Wﬁéﬁiﬁ {95 a
m xt ure of de¢iﬁnmgﬂwhdthﬁrenhﬁaﬂhenmam mrahbéemofe1m|ogsaetyé|boaeedn
el am e or oS! M 18l Mhermor 1 OU8S0L: DETRLLESI OIS AN 1BY. ORe Bornan
t ranspar ent prot ective I"aye fting INte 8 patter
shape in order ttﬁ¢$ﬁ¢Wt9Enmm&Ie¢n @@hped peel off Iayer 47 or onto
an entire surface in order to formthe entire surface peel-off |ayer
48, in such a way that the thickness 15 t hereof becones 0.1 to 2 pmafter
dried. Here, the. pattéihre thermghapwangfiersfilnt sassiettshieh slgdmt kd
filmis formed ynere: NOME WULIMOLS e OIS d4EHSPAE QT ALPELLYEud HYET
in the form of stripe, spot, pattern, pattern design, etc.
The |ight di ffr‘a’i;qg@/é)fpaﬂt%rwqimaﬁ n’@ral‘aﬁ/%@rﬂlllfﬁhe 20 reflective thin

filmlayer 43, and the adhesive agent |ayer 41 are all the sane as
with the case of the first exanple shown in Figs. 6(A) and 6(B), so
t hat the detail¥t- Theestheprpd; fnanafesf filmnicassgttrer pf. claim 1,

wherein the cassette printing data are data indicative of

ink characteristics of the thermal transfer film.

18. The thermal transfer film cassette of claim 1,
wherein said light diffractive structure is formed as being
fragile, to disable the diffractive image from being formed

when removed from said cassette casing.

19. The thermal transfer film cassette of claim 18,
wherein said light diffractive structure is constructed by
laminating a light diffractive pattern forming layer, a
reflective <thin film layer, a fragile 1layer, and an
adhesive agent layer in sequence from an upper layer
thereof; or by laminating a trénsparent protective layer,
a light diffractive pattern forming layer, a reflective
thin film layef, a fragile layer, and an adhesive agent

layer in sequence from an upper layer thereof.

20. The thermal transfer film cassette of claim 18,
wherein said light diffractive structure is constructed by
laminating a light diffractive pattern forming layer, a
reflective thin film layer, and a fragile adhesive agent
layer in sequence from an upper layer thereof; or by
laminating a transparent protective layer, a light diffrac-
tive pattern forming layer, a reflective thin film layer,

IIIIIIII Illlll T
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«Fig. 9is a sinplified cross-sectional view for 25 assistance in
explaining a fourth exanple of the fragile light diffractive
structure 40 to be forned on the outer surface of the cassette
‘casi ng. In this fragile light diffractive structure 40, a |ight
diffractive pattern layer 44, a light reflective thin film 30 | ayer 43,
and an adhesi ve agent |ayer 41 are |am naté@-in sequence fromthe
outside thereof. The feature of, this fourth exanple is to _determ ne
the total thiclndss ofrapéle adheisgive BIenbclPYRLs il CIRFENDR t 5THB |3d%s
than 15 [err] % er la enaRlgrably less than 10 pm so that whenever
tired to 35 peeled off, the light diffractive structure itself
adhered on the cassette casing is broken during renoval and thereby it

is inpossible reuseq e nemyed Lights film cassette of claim 18,
- 38- ?ﬁractlve %tﬁactufﬁ' % Isfer fi mSlnce bei ng dlffICU| t'o

handl e this thmelriegm said 1l§h1tf@a@fF@EtéYFu%Fﬁ‘t‘%t‘é’éeths CONFETPGHRY by ¢

is preferable jaminaidly bherbhapbrdhkf pasteaeleéruayyf;a & paasceaias pddied
above 5 is forned into a thernal transcrlgtlon

(seal) by |ani @ff nPXee SFr & RRUMER ofUa IR Feé§§§1§§%(¥ay%ﬁpp8rﬁﬁﬂft
subst ance or agEYFRAIdHiIRNG PHreanceEdrerimed Miydr, a refdecdlismsdihlie |fyiar

so that the |ight dlffratlve ey ar?mbesg(gy%g @R okh
cassette casi ng®4$%a tH f%]the r‘%nsc 95D |l§9e eet or ‘%éell ?gea%n.
When transcrib@@phmomaMa;tﬂhanﬁﬂftranscrlptlon sheet to the cassette

casing, since the light diffractive structure 40 is peeled off from

t he supporting substance and then transcribed onto the cassette
casing, the 22. The thermal transfer film cassette of claim 18,

wherein said light diffractive structure is constructed by
laminating a light diffractive pattern forming layer, a
reflective thin film layer, and an adhesive agent layer in

sequence from an upper layer thereof.

23. A thermal transfer recording method of printing
data by transcribing data thermo-recorded on a thermal
transfer film onto a receiver sheet, comprising the steps
of:

irradiating reproducing light on a light diffractive
structure formed on a thermal transfer film cassette casing
used after having been removably loaded in a thermal
transfer printer:;

detecting cassette printing data related to adaptabili-
ty between the thermal transfer film and the thermal
transfer printer on the basis of a diffractive image formed
by the light diffractive structure irradiated with the
reproducing light, by means of a light receiving section;
and '

controlling the thermal transfer printer on the basis

of the detected results.

24. The thermal transfer recording method of claim 23,

wherein printing operation of the thermal transfer printer

= ¢ L M S§ *




+ 45 supporting substance will not remain on the outer surface of the

light diffractive structure 40. In the case of the | abel (seal),
however, even after adhered on the cassette casing, the supporting
subst ance remains on the outer surface of the light diffractive
structure 40. Here, when 20 a transparent film formed of a biaxial
oriented pol yet hyl ene tel ephtal ate f+4%r or a biaxial oriented

pol ypropyl ene filmis used as the supporting substance, it i s possible
to use the suppsriesdgdedoonatbe beasdspodt sbei detectedf regulwist-hout peel i ng
of f the supporting substance. 25 Further, when a protective layer is
required to be formed as an outernost |ayer of the light diffractive

structure 40 adhered ofihehthezmsdttranateéngredordioid naihod of cdades 28f, t he
thermal transcihotboR sheet anthd abele($8ak) . ion ! Ld SaPPgasbae 40 Lorm
the light diffractive spructu?g{4o %ge_ Eygléﬂ?$ﬁﬁ?qﬂ; Fheatrangparent
protective | ayBredgterpaned posighendvitrbrtthe Panmaln tronmieg Pajeitess,
the reflectiveaccordiBgnt landcero #3shanehd hfa ROBLSHY¥ B RIBRENkAYEr ahl I N
sequence on the rel easabl e supporting_ substance, as s

hown in Fig.
6(B). 35 The GRsSeYGuRHEN B agpiata ofrer Hetectsrl onyi Fie aReFvE of
structure 40, whethbirckiesseist fifadtibve espagei Yorinayensy irradbavingntheg. 9

are sonmewhat r respectivel S . . .

“56- corsbF eGP anoht s (e Liehs LEGRRTRiYR SERrEFuTR PR

i nstance, the bhki detestedf byh&hkei ghghdi recadving pattéon. form ng

| ayer is determned as 0.1 to 3 [err] the thickness of the reflective

thin filmlayer is determned as 100 to 5 1000 angstrom and the
t hi ckness of tB6.adhesThe tigental transfer recording method of claim 23,

wherein the reproducing light is emitted by a semiconductor

laser.

27. The thermal transfer recording method of claim 23,

wherein the light receiving section is a CCD image sensor.

28. The thermal transfer recording method of claim 23,
wherein the reproducing light is emitted by a semiconductor
laser, and the light receiving.section is a CCD image

sensor.

29. The thermal transfer recording method of claim 23,
wherein said light diffractive structure is a hologram.

30. The thermal transfer recording method of claim 23,
wherein said light diffractive structure is a diffraction

grating.

31. The thermal transfer recording method of claim 23,
wherein the cassette printing data are data usable for
deciding whether the thermal transfer film cassette loaded
in the thermal transfer printer is suitable for the thermal

transfer printer or not.

g
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, layer is determined as 0.1 to 5 pm Further, when the out er nost

transparent protective |ayer is added as shown in Fig. 6(B), the

t hi ckness of this layer is 1 to 3 pm On the basis of the
above-nmentioned respective thicknesses 10 of the layers, it is possible
to obtain both the function for realizing the light diffractive
structure and the function for prevedBi-ng the renoved |ight
diffractive structure from bei ng used agai n, sinmnmultaneously and
sufficiently. 1%, FHe WHidind 0 ramFerareicoedingxamrhed of clhém RBght

diffractive structure, it is possjible to replace the |i o | acki ve
pattern form ng“”l‘%fl%i’naﬁ&et‘ﬁ%g?%ﬁ:%c?ﬁfétfﬂgngaga af?l%g?éay%a?dwc t‘iigé 6k

Li ppmann hol ograsadayer . the thésmshstransfertfielmight diffractive structure
can be formed as the 20 thermal transcription filmto be adhered on the
out er surface of the cassette casing. The Li ppmann hol ogr am
is of well-knows3yol unethié cthermahatmegrsfier irecchxiddinmga meithiod oft elBémerdde

fringe patternis . ecorded Lp.the.thickn di recki : | 25
The fi1mis of HPErbBchiB o nensre, EibelicIpaaEg aked SarCactibrbe
density portionsnkickarapbetrishicdi 6fethat tharmal tragaferefid®ti on
factor). In this case, the different density portions can be

di spersed unifornmy or deviated in the film 30 As the

het er ogeneous deasity sTbstemesal ttiangissiddeprding rethed of ¢dpigals.
phot o- sensi tive, subst ANk PO as £ eradl v or il A 2Bichiodl BS! BaSAg

chal cogeni de, p ric substance, electro-optical, substange,

etc. | fragibedetaidisatie ibeveiffrerbhed Wage fuof) pejng forme
phot osensi tive éﬁ@ﬁt§8ﬁ8véé 2-¥R ¥ABt Ehesbetageagihgyer _obtai ned by
phot ogr aphi ng a hol ogram on t he substance and y bl eaching the sane
substance in such a way that the _

35. The thermal transfer recording method of claim 34,

wherein the light diffractive structure is constructed by
laminating a light diffractive pattern forming layer, a
reflective thin £film layer, a fragiie layer, and an
adhesive agent layer in sequence from an upper layer
thereof:; or by iaminating a transparent protective layer,
a light diffractive pattern forming layer, a reflective
thin film layer, a fragile layer, and an adhesive agent

layer in sequence from an upper layer thereof.

36. The thermal transfer recording method of claim 34,
wherein the light diffractive structure is constructed by
laminating a light diffractive pattern forming layer, a
reflective thin film layer, and a fragile adhesive agent
‘layer in sequence from an upper layer thereof; or by
laminating a transparent protective layer, a light diffrac-
tive pattern forming layer, a reflective thin film layer,
and a fragile adhesive agent layer in sequence from an

upper layer thereof.

37. The thermal transfer recording method of claim 34,
wherein the light diffractive structure is constructed by

laminating a transparent protective layer, a pattern peel-

e




£40- refraction factor of the photo-sensitive |ayer of the

silver salt photo-sensitive substance can be changed in accordance
Wth a serial processing of exposure, devel opnment, fixing, and
bleaching. 5 Further, as the photo-polyner, it is possible to use
PMMVA, and photo-polyner film (Du Pont made). As the photo- chrom c
subst ance, there are spiropiran, Na doped-£xF2, N - doped [err] and
Na- doped KC1, etc. When t he Li ppmann hol ogram | ayer formed of the
above- 10 neptfifonairenberamre entiusedsupfianei pgedatodf fcakeyer noga drlght
recorded or 1 epequaRi:: Jlloatleierl RE-AUNE 120R53" AR Akotive WM IGin
diffractive structure Is_excellent fromft esi gn stan pol nt

Further, it isl8res.pnd bpe eehesive ageﬁ?n%aY?Qhﬁiﬁl#ﬁQ%ﬁﬂ¢%ef§PWUGVUre
as a fraglle suppetunayed thereogr.evention of its reuse, as already
explained wth reference to Figs. 6(A) and 6(B) to Fig. 9.

In the thermal transfer filmcassette 1 according to t he present

invention as deggri bedTBQO’éﬁeanQ@ @P§h§f&9 laécordlndm&éhéd‘%f iQhlinm 34,
diffractive str cture 20, 20 formed on the cassette casing 10

|
is not limted¥ SrSﬁPytPﬁellght QkéﬁﬁP&Fﬁvﬁo§tFPﬁﬁu£§ dRoRRTSTIEIcEed) by
Ebwevgr, si ncelahgénatingl & m@hfohhgfréﬁtﬂfret I@%ﬁt@ferh éﬂtﬁﬁﬂggrléfpeareaboth
ouse In t Sset ca en 1 | racti
Coreeture 20 "sBeEetREvE, thiRoRL IS Iever n And "y Adtts e SetHY Maver da (o

casing 10, theseqasnsésfromhaanu@@eanﬂagerthaEreof both the Iight detector

(l'ight receiving elenent) 22 and the light source 21 can be arranged

inarelatively small space within the printer 2. Furt her

the size of the light diffractive structure 30 20, 30 or 40 forned on the

cassette casing 10 changes according to the quantity of printing data.

However, when signal data is recorded, only a square of 1 x 1 cmis

sufficient. Further, as the reproducing |light source used for the
I —

L



, 35 thermal transfer printer, any |ight can be used as far
light diffractive i mage can be reproduced, for N i
-41- i nstance such as discharge | anps (e.g., natrlun1Lanp ﬂBtaL-
halide | anp, etc.), |aser sources (e.g., gas |aser, Senmi conduct or

| aser, etc.), an EL panel, a light emtting di ode, etc. However ,
the sem conductor laser is b5 particularly suitable for the relief

hol ogram of | aser reproduction type, without taking a |arge space

wi thin the printer. Further, as the detector (Ilight
receiving section), various |ight receiving devices can be used such
as an 10 i mage sensing tube (e.g., a photoelectric tube, inage tube,

SEC tube, vidicon, saticon, etc.), a solid state inmage sensi ng
device, a CCD i mage sensor, a photodi ode, a phot o- transi stor array,
etc. However, the CCD i mage sensor is particularly suitable 15

to detect the reproduced holograminage and further to convert the
detected optical data into electric signals, and also fromthe
standpoint of its small size. The thermal transfer recording

met hod using the thernal transfer filmcassette according to the
present invention 20 can be realized by adding the sone parts or elenents
to the conventional thermal transfer printer. The added parts or

el ements are the reproducing |ight source oscitlator, the det ect or
(l'ight receiving section), and a transmt circtit for transmtting
optical data detected by the detector to 25 a feed control circuit
(for controlling the feeding operation/of the tpermal transfer film
and the receiver 10

nm

14 12
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. sheet) and a head control circuit (for controlling the i -ieperation:6f:"
the thernmal head). Further, even when the diffrdction“gratihg is_

is

used, 30 instead of the light diffractive structure, the=tfermat—
transfer recording nethod as descri bed above can be realized in the
same way as with the case of the hol ogram Further, as the thernal
transfer film 11 housed in the thermal transfer filmcassette
according to the present 35 invention, it is possible to use a
sublimation type transfer film the therno-nelted transfer film and
a transcription fil m obtained by conbining both the

-42- sublimation type transfer filmand therno-nelted transfer

film In the case of the sublimtion type transfer film23 col oring
material |ayers (magenta, cyan, and yellow are pai nted, separately)
formed of a binder substance contain- 5 ing a sublipatHen—dye are forned
on a plastic base film p- el ted transfer

film coloring mat er i | ayers (magenta, cyan, yeHew—ednd bl ack are
pai nted, separately) formed ofla wax binder substance containing a

pi gnent are formed on 22l dstjc base film 10 ,Srurther, it is also
possible to use a thernsd aving a single coloring
material |layer, as the t iTm .t her, in the
case where the sublimtion 4 r sheet
having a so-cal |l ed dye2@s upstrate can be
used as a recei vey, ; <

nmet hod according to thg)

- This Sheet Has Bee
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substrate is a paper, a synthetic paper, plastic film orf'fH_ a Ianlnated"
body of these papers or film Further, in the 20 case where thanal,;

transparency is used as the thernal transf er film a“transparent--
plastic filmcan be used. In addition, in the case where the
thernmo-nelted transfer filmis used, t he ordi nary paper can be used.

-43- WHAT IS CLAIMED | S: 1. Athermal transfer filmcassette used after
havi ng been renovably |oaded in a thermal transfer printer, conprising:

a thermal transfer filmfor transferring therno- recorded data onto a

recei ver sheet; a cassette casing for housing said thermal transfer
filmtherein; and a light diffractive structure fornmed on said cassette
casing, for formng a diffractive i mage when irradiated with reproducing
light, the diffractive inage having printing data related to adaptability
between the thermal transfer filmcassette and the,Permal transfer

printer. 2. The thermal transfer filn1cassette gt claiml1l, wherein said
light diffractive structure is for w-muwmr sai d cassette
casi ng. 3. The thermal transfer AN u-sasss mhqt?in
FIG. 4(A)
20
10
FI1G. 4 (B)
25
i V,/IO
20
FIG. 4 (C)
25
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said light diffractive structure is fornmed on said cassette casmg m,--such* :
a way that a surface of said light diffrac- tive structure is fl.ushaw th
the outer surface of said cassette casing. 4. The ther nal_transfer=fmHm~"
cassette of claim3, wherein a transparent resin layer is formed on the
surface of said light diffractive structure. 5. The thermal transfer film
cassette of claim2, wherein said light diffractive structure is forned on
said cassette casing in such.a way that a surface of said |ight diffrac-
tive structure is recessed fromthe outer surface of said_cassette casing.

6. The thermal transfer filmcassette of claimb5, V\/ne,;m?)&)transparent

resin layer is forned on the surface of said 3 f 4

-44- light diffractive strucfureN nsuchiNa t at\ ce of sai
transparent resin layer is fl bi.}t‘\s} ng . 5 §36ald cassette

casi ng. 7. The thermal trang{er Al astt of cI' |m wherein said

| i ght di ffractlve structure i $EONONOINE

3l
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8. The thermal transfer filmcassette of claim?7, wherein the. holograntrs a
transparent hol ogr am 9. The thermal transfer fllntcassette of!gha|n17 B
wherein the hologramis a transcription type hol ogram adhered. by" thern&l
transcription nmethod using transcribed foil. 10. The t her nal transfer
filmcassette of claim7, wherein the hologramis a seal type hol ogram
having a protective filmon a surface thereof. 11. The t her nal

transfer filmcassette of claiml1l, wherein said light diffractive structure
is a diffraction grating. 12. The thermal transfer filmcassette of
claim1l, wherein the diffraction grating is a transparent diffrac- tion
grating. 13. The thermal transfer filmcassette of claim 12, wherein
the diffraction grating is a transcription type diffraction grating adhered
by thermal transcription nethod using transcribed foil. 14. The
thermal transfer filmcassette of claim 13, wherein the diffraction grating
is a seal type diffraction grating having a protect,i/ve_‘_i-__g_mon a surface

t her eof .
DN N N N
7/ 7/, B /7. R 7/ N 7/ JR E&hr”‘47
1+— 44
W 43
' 4|
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T e45- 15, The thermal transfer filmcassette of claim f=wrerei" tﬁe
cassette printing data are data usable for decidi ng whet her itk nern
fransfer filmcassette |loaded in the thermal transfer prlnter |s,suﬁthble
for the thermal transfer pan r thermal transfer f|Im
cassette of claim1, whe Rz'x"Ac}‘ é"?ﬁ%ﬁi&ﬁ;{ o id ﬁata i ndi cative
of usage of the thermal rans er |In1 epﬁéPo ransfer film
cassette of claim1l, wherein the cassette printing data are data indicative
of ink charact 3BEERRES OF THE DASEAISUREansfer film 18. The t her nal
transfer filmcassette of claiml1l, wherein said light diffractive structure
Is formed as being fragile, to disable the diffractive i mage from bei ng
formed when renpved Thernadi trenstertEllmgaggettadl) u aftetndaving

transfer film sééﬁeiéﬁoeébﬂzawhégd yhes eifeswd X doaglfal ffriamidvg 2) is
structure_is c nstiuctgd b m na |lré%a |I$ht di ffr ctive %attern f or
J.r(Fl 1

| ayer, a refl eBtPFLOPR A hgTPR PRI P eaﬁﬁlg Bh&dthe gent
| ayer in sequehaengrondnen:poﬁeohaygrby htaieecﬁhemalbytriaamﬁem IpIg.rEter and

transparent pr Otiﬁ%’i Iaygx g t %f fé&%é éjlaéé rn foyg ng:he%;zn ?n

reflective thifi® yer, an adhesi ve agent
sequence from &maopper Eaﬁertﬁiﬁaaﬂﬁe (1) comprlses a thermal trans er

film (11) for transferring thermo-recorded data onto a

10 receiver sheet (4); a cassette casing (10) for housing the
thermal transfer film (1ll1) therein; and a light diffractive
structure (20) formed on the cassette casing, for forming
a diffractive image when irradiated with reproducing light.
The diffractive image has printing data related to adapt-

15 ability between the thermal transfer film cassette (1) and
the thermal transfer printer (2). Further, it is prefera-
ble to form the 1light diffractive structure as being
fragile to disable the fragile light diffractive structure
(40) from being used again for forgery, after'having been

20 removed.
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-20. The thermal transfer filmcassette of claim 18, wherein said |ight

diffractive structure is constructed by lamnnating a |ightdiffractive. ..
pattern formng |layer, a reflective thin filmlayer, and a-fragile adhésive
agent layer in sequence from an upper |ayer thereof; or:b Ianigagbngﬁﬁg !
transparent protective layer, a light diffrac- tive patterr:form.ng-.l.ayer,::
areflective thin filmlayer, e

o me ‘-461a|’1d
a fragile adhesive agent |ayer in sequence froman upper |ayer thereof.

21. The thermal transfer film casset of claim 18, wherein said |ight
diffractive structure is constructed by lamnating a transparent protective
| ayer, a pattern peel- off layer or an entire surface peel-off |ayer, a
light diffractive pattern formng layer, a reflective thin filmlayer, and
an adhesi ve agent |ayer in sequence from an upper |ayer thereof. 22.

The thermal transfer filmcassette of claim 18, wherein said |ight
diffractive structure is constructed by lamnating a light diffractive
pattern formng layer, a reflective thin filmlayer, and an adhesive agent

| ayer in sequence from an upper |ayer thereof. 23. A thermal transfer
recordi ng nmethod of printing

X ' 14
12



data by transcribing data therno-recorded on a thernmal transfer:-fi:lmonto-a

receiver sheet, conprising the steps of: i rradi ating repr:oduci ng ‘light
on a light diffractive structure forned on a thermal transfer fil jﬁﬁsﬁbée
casing used after having been renovably | oaded in a thermal ‘transPepvh =¥
printer; detecting cassette printing data related to-adaptabili- ty"

between the thermal transfer filmand the thernmal transfer printer on the
basis of a diffractive image fornmed by ghe light diffractive structure
irradiated with the reproducing light, by neans of a light receiving
section; and controlling the thermal transfer printer on the basis of
the detected results. 24. The thermal transfer recording nethod of
claim 23, wherein printing operation of the thermal trand®r printer

-47- is decided on the basis of the detected results. The therma
transfer recording nethod of claim23, wherein the lid fvi ng section
is arranged at a predeterm Tl J nsfer printer
according to a sort of the fh | transfer printer, an € cassette
printing data are detectgd e basis of mhethgr the diffractive imge
formed by irradiating t




reproducing light on the light diffractive structure can bé*deféétédfby;tﬁé“l

l-i ght receiving section. 26. The thermal transfer recording nethod of
Claim 23, wherein the reproducing light is emtted by a semieconductqr , .« :
| aser. 27. The thermal transfer recording nethod of't1arnr23¢gmﬁ%¥51n;;
the light receiving section is a CCD i mage sensor. 28. The thermal

transfer recording nethod of claim23, wherein the reproducing light is
emtted by a sem conductor |aser, and the light receiving section is a CCD
i mage sensor. 29. The thermal transfer recording nethod of claim 23,
wherein said light diffractive structurg is a hol ogram 30. The
thermal transfer recording nethod of clarm 23, wherein said |ight
diffractive structure is a diffraction grating. 31. The t her nal
transfer recording nethod of claim 23, wherein the cassette printing data
are data usable for deciding whether the thermal t fer filmcassette

| oaded in the thermal transfer printer is suitablg for the thermal transfer
printer or not. -

—I10
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-48-  32. The thermal transfer recordi ng nethod of clalh123 whergith 1 mﬁb

cassette printing data are data indicative of usage of the”thefnaL_transfeL

film-  33. The thernal transfer recording method of cl & ™23, wherein
the cassette printing data are data indicative of ink characteristics of
the thermal transfer film 34. The thermal transfer recordi ng nethod

of claim 23, wherein the light diffractidve structure is fornmed as being
fragile, to disable the diffractive inmge from being forned when renoved
fromthe cassette casing. 35. The thermal transfer rggggdlng met hod of
claim34, wherein the light diffractive structure-is c ted by

| am nating a |ight d|ffractlve_paL%quﬁéaggznggga*sfrqa re ctive thin
filmlayer, a fragile layer, afpd amad i agent \L ayer™ T equence from
an upper |layer thereof; or by Lamrnattsng nsparept | proBEtive Iayer a
l'ight diffractive pattern form hlnég;rnlayer
fragile | ayer, and an adhesi vefagent Fray 5 € fro n upper |ayer
t her eof . 36. The t her nal pg” v/y ngoyp/ ﬂgﬁpyﬁe Xl ai m 34,
wherein the light diffractive structure is constructed by |lam nating a
light diffractive pattern form ng Iags A S;ref ctive thin filmlayer, and
a fragil e adhesi ve agent |ayer in sefue feroMan upper | ayer thereof; or
by lam nating a transparent protective layer, a light diff&xac- tive pattern

formng |ayer, a reflective thin filmlayer, and a f}agf adhesi ve agent
| ayer in sequence from an 44

43
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upper |ayer thereof. 37. The thermal transfer recordlng nethod of
claim 34, wherein the light diffractive structure is constructed by h
I'ami nating a transparent protective |layer, a pattern peel- . . =0 ldN Kﬂ?
-49- off layer or an entire surface peel-off layer, a light. dlffractlve o
pattern formng layer, a reflective thin filmlayer, and an adhesive agent
| ayer in sequence from an upper |ayer thereof. 38. The t her nal
transfer recording nethod of claim34, wherein the light diffractive
structure is constructed by | am nating g light diffractive pattern form ng
| ayer, a reflective thin filmlayer, an adhesi ve agent |ayer in
sequence from an upper | ayer thereof.
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THERMAL TRANSFER FILM CASSETTE I LT AT L IR

AND THERMAL TRANSFER RECORDING METHOD

ABSTRACT OF THE DISCLOSURE

A thermal transfer film cassette (1) used after having
been removably loaded in a thermal transfer printer (2) is
disclosed, which enables an appropriate printing without
being used erroneously by the thermal transfer printer and
without being forged or counterfeited. The thermal
transfer film cassette (1) comprises: a thermal transfer
film (11) for transferring thermo-recorded data onto a
receiver sheet (4); a cassette casing (10) for housing the
thermal transfer film (11) therein; and a light diffractive
structure (20) formed on the cassette casing, for forming
a diffractive image when irradiated with reproducing light.
The diffractive image has printing data related to adapt-
ability between the thermal transfer film cassette (1) and
the thermal transfer'printer (2). Further, it is prefera-
ble to form the light diffractive structure as being
fragile to disable the fragile light diffractive structure
(40) from being used again for forgery, after having been

removed.
Figure 1 .
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