; def ge3er | 6Tr DES#B%0#TI ON RECORDED ARTI CLE W TH ANTI - COUNTERFEI T MEASURES
TECHNI CAL FIELD - a The present invention relates to a recorded article
such as for m nted article, with anti-counterfeit neasures.
BACKGROUND Amwm\m mmmmm to prevent counterfeiting of recorded articles
such as for exanple printed articles produced by col or copying technol ogy
usi ng an optical inmge scanner andDESIORIFTIONM er or in order to ascertain
genui neness by identifying whether a subject article is a forgery or a
genui ne articl e, REEORDEDN @RI CUEI WLITHY ANTTHTUOPIEE RFET K MBME URESMI ch
speci al optical characteristics are applied to the surface of the printed
article. Such recording techni quegchmwrcarevwasiipng counterfei ting can be
classified into two types, called overt and covert. The special optical

characteristi oghofptdedVeiivd RENG OHE] 2F 85 EXPOSCHcboLdeGairRECIdegtidh i ed
ﬁbly by directly viewng with the naked eye under natural |ight. The

specn al opid c@dr Céwarﬁﬁ@rasgsfﬁ&@é 59@1@9&9r&l%ﬁcéﬂﬂtﬂuéoéﬁﬁei‘fé’g@n and can
only be identified by viewi ng under special optical conditions or using

speci al opfdg£alrdools. A typical exanple of an overt technique is recording
or printing using a color-change ink; this is disclosed inmmmmm

Japanese Patont Fublication No. Hiscieddduoraks d 2ﬁ?”pﬂ§|.cat.@mﬂwﬁh |
H10- 060303. A &9

reflected |ight fﬁéf5$ronﬁﬂ% Iaﬁltegftgﬁggf££%?££€t%%g§ﬁ n?ﬁg sur?gée gf
the ink chgn Cogeﬂ?f‘dé)?%nsﬁi‘?;é‘&ﬁ@% PEl&?§é28Q§§%§3§ﬂ£§ 8&15§“ec“ on).

The percei've or of a Finted W € 1nk therefore
changes when the l.e of viewn s ch |cal exanpl e of. a covert
t echni que ?§P¥é%%aag 2F°i°%¥|n?|%g dﬁganledl%a u??%%% ﬁ?%%gs%?%%rto
pr oduce optlcaaeretroref qgthg%pro$ %les as _disclosed ipn US Patent No.
2407608 orPTHIop¥h Fapahdst Fatdrceh %’r?c‘é‘?%hn%esﬁl’ayg%%’étl B
exanpl e. ggﬁlcal retr&geflectlon aps a reflection characteristic ereby
the angle STINY Hrdt t et Bhgt l%far PTLTTY oR* af e9SBBSEENR T BIFYSt he
sanme i.e. a reflection characteristic,in which jncident |]j i s bent back
so that tHeSTRFFERY e IPHHECIRI rEECHREAUED ThHe *P@‘ﬁ? Js‘au‘f”&gChASE%%"f‘%l y
recor ded portlon having optjcal retroreflection is of exactly the sane
col or as tPREEGAR} othRf AGE Eiﬁ?ﬁF%w@ﬁ@v?%ﬂ%ﬂe%nﬂ%rthﬁtﬁ?ﬁfa??gﬂ¥ YR so
ui shed, but can be distinguished fromthe . surroundi ng

cannot be dlsp%%g
regi on whehrif CP{%%%bFa sPHaeh af e ¢oBHinG heelpbiRedvEPT PEEVARELRS and

covert techniques require special_inks or special processes for processing,
a counterfeiting can be classified into two types, called

overt and covert. The special optical characteristics of
the overt technique are exposed i.e. can be identified
simply by directly viewing with the naked eye under natural
light. The special optical characteristics of the covert
technique are hidden and can only be identified by viewing
under special optical conditions or using special optical
tools.

A typical example of an overt technique is recording or

printing using a color-change ink; this is disclosed in



2 recorded article manufactured using such techniques cannot be
reproduced using a sinple color copier. ' - Arecorded article to which an
overt techni que has been applied and a counterfeit article manufactured by
sinply copying this using a color copier can be differentiated visually
sinply by ordinary view ng under natural |ight. Accordiqgl even supposi ng
such a si FAERATR elaRARC TR FREAR Py caint A &N rarkk®t 3 %ﬁ@%l@i#ﬁ%

mar’ket can easily notice that it is not a genuine product. The

ef fecti veran ofaranase tRatRiH Ul ratdruding B9 it 45 2o unt ebd editopemduct s
fromthe market is therefore high. QG her hand, since the |ocation and type
of -such ov@ranasorRH RN orP ulhel cartiant 99 n Huest§ 30 3r e Appatentchangde eyes
of anyone, this gives a clue to other persons intending to imtate such
Qvert recdmd dms |the anarsstty te pridsenoel nfvatslengtiecof di efl ecredt be
notiiced by people in the market. There is therefore little Iikelihood of

cl ues to ilnighdt ehdriest movevtterr eduoirtth nigl gt nigs gl viesc ted abheto peltsons.
However, people in the market cannot normally identify the presence of
covert recardiauy o therimk sclargagh demdrabing ton ofheeopdee ieif t he mar ket
being sinply cheated even by sinple counterfeit articles. D SCLOSURE OF THE
| NVENTI ON iArtielyrect @fnglhe qff esefifedtivanti omrhie pgdwreivsd d@ldpr oy de a
recorded article or printed article with anti 3 counterfeiting nmeasures
wher eby caumideigeichtard iveiltas santhgamniimnhgd tii eshendr dee Visamgéy

di stinguished in sinple fashion in the market and wherein it is not

possi bl e then iWRNtdrdgrd b sividw d@ashy ahdrydde market the |ocation and
type of the anti-counterfeiting neasures that have been taken. A further

obj ect of the apregaMall RAIMIIAN IS 4 GV dechsiRfiE i1y tabelaidy tde form

of a label or sticker suitable for sticking onto for exanple products or

product pagkagiingy dA8mfet e etk d Yrd¥&yenid N Gordeed ei ting of
optical retroreflection properties, as disclosed in US
Patent No. 2407608 or Laid-open Japanese Patent Publication
No. H10-97308, for example. Optical retroreflection means a
reflection characteristic whereby the angle of incidence and
the angle of reflection are substantially the same i.e. a
reflection characteristic in which incident light is bent
back so that the reflected light is returned to the light
source. A covertly recorded portion having optical
retroreflection is of exactly the same color as the
surrounding region when viewed under natural light and so
cannot be distinguished, but can be distinguished from the
surrounding region when viewed using a special tool,

Since both overt techniques and covert technigques

require special inks or special processes for processing, a



products or for ascertaining genuineness. A recorded article according to
one aspect of the present invention conprises an overt recording forned by
an overt technique and a covert recording forned by a covert techni que on
the surface of the sane recorded nmedium Wth this recorded article,

genui neness can_be ascertained in sinple fashion even in the market by
means of tTRCOVERD Fello? iR MtprinER cleverd i ws EpUinteeh et eCchprbdues scappear
imtating the overt recordi ng, genui neness can still be ascertai ned using

t he cover tbg eeepriditced BHing yhitRbe i eobPF eePPHEXt he overt and covert
recordings is obtained in that the presence of the overt recording in this
fecorded arti i eremaed artdecty takihgch tani ¢verul technhauechasheepnesence
of the covert recording. In a recorded article according to the present 4
inventi on,applih dred ar remygeter fait t tdvet byke tmaeebadingedndycsvmwplyr ecor di ng
at 'l east partially overlap. It can also be - arranged to nmake the overt
recor di ng comy voyerthis ecoimy g oflar f¢epeat phanbdedifherantigaed to for
exanpl e their shape or size. Such an arrangenent nmakes counterfeiting even
nore diffividdallfhes omely e cordhimagryrayideingdenextreacliyatli Lighult to
counterfeit by formng by for exanple superinposing liquid crystal ink on a
col or - chargecd 1kindil B0, ewdre ns tihyso Dved t st €le os ds hgp aadccaneetfeeeor di ng are
superi nposed, the covert recording may be forned by an opti cal

retrorefl getdduct e LONPIn St A fiké€, tpamspar ent taphraesear canged on a
transparent reflecting layer. Wth such a construction, under natural

light, thes thd€0es di it | Bt sLPsh@nta afdyuifianspagest . or rekose to
transparent and the overt recording therebel ow can be clearly seen. Wen

vi ened undef £ SPEsi e SONWH td-R0SE Of e Mish N\Guds SPECLRE1180hg Lhgptevert
recordi ng can be clearly seen.

counterfeit products from the market is therefore high.
Other hand, since the location and type of such overt
recording on the article in question are apparent to the
eyes of anyone, this gives a clue to other persons intending
to imitate such overt recording.

In contrast, the presence of covert recording cannot be
noticed by people in the market. There is therefore little
likelihood of clues to imitate this covert recording being
given to other persons. However, people in the market
cannot normally identify the presence of covert recording,
so there is a high probability of people in the market being
simply cheated even by simple counterfeit articles.

DISCLOSURE OF THE INVENTION

An object of the present invention is therefore to

provide a recorded article or printed article with anti-



The overt recording and covert recording can al so be stacked in perfect

al i gnnment by nmeking their plan design such as shape and size conpletely
identical. If this is - done, an even nore effective decoy effect of the
overt recording may be exhibited. Al so, the overt recording may be forned
by superinposing liquid-crystal ink on an underlayer of a specified color,
or 5 supxuniposiept ingaekyrvuee vegrehy arounter feibedrartecbesi agdor
superinposing liquid-crystal ink on an underlayer of different color, or
may al so bxedwimedbyidlesctay kapyoyiaglanduntéendayehedf in heimbbee
specified color, w thout superinposing liquid-crystal ink thereon. In this
way, the ofeshicomchndilng mankat sanduwicéreimastaisovettpossdbtengo In this
way, ascertaining genui neness can be performed using the covert recording
function, iverbsey vimgsitpserfeohien amttle epavkethiticd hocetbodi amgd has been
formed that functions both as an overt recording and a covert recording,
usi ng |i quitgberystiahe i skt i+boongdr fef texgnpeesares otkak Skeace risakar |y

pol ari zed plate and anticlockw se circularly polarized plate, respectively.
A securitycdledel according to a further aspect of the present invention
conprises an overt recording forned by an overt technique and a covert
recordi ng fornedrbytiReeayeféct eshntiieppssdite savéretowfif 66 ngtevi@gordi ng
medi um and further conprises an adhesive | ayer whereby the security | abel

can be stucks@ntiPi ey SUDHELtiArthel EoBHCHE a8 BaPE PAYEL s 0L cREPAYE] tpBLkagi ng.
The overt recording is capabl e of produ0|ng col or change dependi ng on the

angl e of ofseryelteing &atéefsftéx&n;fs dﬁﬁéa@@tgfof'lgjﬂédugf'ep&@N&’jing,
recording is capabl e of being identi by neans of a special tool

device. Al{jprnatiyeby, e&\ﬁfopagrEofeﬁ@é@éﬁglﬁ@yc@@neépégfggngswg 6 a
| i quid-crystal material ‘or be produced using a nmaterial” obtained by

l'am nating, g, getallbe 95£d§s$§¥€£1n1ng genuineness.

A recorded article according to one aspect of the
present invention comprises an overt recording formed by an
overt technique and a covert recording formed by a covert
technique on the surface of the same recorded medium. With
this recorded article, genuineness can be ascertained in
simple fashion even in the market by means of the overt
recording and, even if counterfeit products appear imitating
the overt recording, genuineness can still be ascertained
using the covert recording. Also, a synergetic effect of
the overt and covert recordings is obtained in that the
presence of the overt recording in this recorded article
acts as a decoy making it difficult to notice the presence
of the covert recording.

In a recorded article according to the present



and/or metal and thin-filmmca glass |ayer and/or silicon oxide.
Alternatively, the covert recording may contain a material that reflects or
transmts light of a specified spectral pattern with respect to infra-red
light, so as to enabl e the genui neness thereof to be ascertained by
conparing the spectral pattern of the light that is reflected or the |ight
that is trianssRtiay ¥t rexpdes dfrangedi Badtonhai e¥verhf raceedingghndwith a
spectral pattern that has been stored beforehand in a specified tool or
devi ce. Alswentheregazlioig tai slersurpaytiabey augrbaprno #breanhahs8 kquare
centineters. Furthernore, the security |abel may be provided wth a cut at
one or a pluraigad tof naocatilonsosvech rdadrdifigaandt tewprti sepadding péel
off the security |abel once it has been a fixed to a subject article, the
security |dbEferenthrmlean daligrendereegandapabferoéxamplisethAsrt hkbapet hod of
manuf acturing a security |abel according to the present invention, an overt
recor di ng amysiee prisicd dy anravgshen echakgsecandtareeyethgr ecendmagemay
be printed by a covert technique printing on the surface of the sane
recordi ng deefifinald he overt technique nay be a 7 sil kscreen nethod. BRI EF
DESCRI PTI ON OF THE DRAW NGS - Figure 1A and Figure 1B are diagrans of a

recordi ng _ surHeacergpri ndeatb wd idy anpl 196 - hadgext AkmysyNgiani BMetLt to

technique; Figure 2 is a plan view showi ng the plan design of mmjor parts

of an enmbagiyretdr i B ecRFHRth@rdy Cfer a6£hPl 80stiferimposing liquid-
crystal ink on a color-change ink.

Also, when the overt recording and covert recording are
superimposed, the covert recording may be formed by an
optical retroreflection layer comprising minute transparent
spheres arranged on a transparent reflecting layer. With
such a construction, under natural light, the covert
recording is substantially transparent or close to
transparent and the overt recording therebelow can be
clearly seen. When viewed under special conditions or using
a special tool, the covert recording can be clearly seen.

The overt recording and covert recording can also be
stacked in perfect alignment by making their plan design
such as shape and size completely identical. TIf this is
done, an even more effective decoy effect of the overt
recording may be exhibited.

Also, the overt recording may be formed by superimposing

ligquid-crystal ink on an underlayer of a specified color, or



the present invention; Figure 3 is a plan view showi ng the plan design of
maj or parts of another enbodinent; Figure 4 is a plan view show ng the pl an
design of major parts of a further enbodinment; Figure 5 is a plan view
showi ng the plan design of nmajor parts of yet a further enbodi nent; Figure
6 is a cross-sectional view showi ng an exanple of the construction of a
base porti ®RPSFiTResERgs3-Beekpsaunds 6epgéRBMpFeuUngr §58- sEertoneaPsAgnehe
line A-A of Figure 2) of an overt region 3 of the printed article shown in
Figure 2 oPrFpgperimposigaréiquid-argebas- vkt ponan vndarsapakngfan exanpl e
of the construction of a base portion of the cross-section, (for exanple,
cross-sectibAfareny chéori nerBnByoflEpgheefoymefl hycdieectiggeonlsydhdt he
printed article shown in Figure 2 or Figure 3; Figure 8 is a

cross- sect amnahdeirbayshoof ngha &bevhesp8cifégdnpbéonf whehgohstructi on of
the cross-section of an overt region 3 of the printed article shown in
Figure 2 osupegimposiByg Figuié-Orystalcinkstkeceponal Ini ehisheayngtizet a
further exanple of the construction of the cross-section of an overt region
3 of the povatedracdrdiegsbemnaisoFtgucei@noasFagooeeBt Feguraidf.is a
cross-sectional view show ng the appearance when the overt recording forned
using the liquifd thystwiy| nkssbovainingi geneiBenads Feghreepesrobmedved
through a circularly polarized plate that transmts anticl ockw se polarized
li ght; using the covert recording function, by observing this

recorded article, on which a recording has been formed that
functions both as an overt recording and a covert recording,
using liquid-crystal ink, through for example a clockwise
circularly polarized plate and anticlockwise circularly
polarized plate, respectively.

A security label according to a further aspect of the
present invention comprises an overt recording formed by an
overt technique and a covert recording formed by a covert
technique on the surface of a single recording medium and
further comprises an adhesive layer whereby the security
label can be stuck onto a subject article such as a product
or product packaging. The overt recording is capable of
producing color change depending on the angle of observation
by selective reflection of light. The covert recording is
capable of being identified by means of a special tool or
device.

Alternatively, the overt recording may be produced using



Figure 11 is a cross-sectional view show ng the appearance when the overt
recording fornmed using the liquid crystal ink shown in Figure 8 and Fi gure
9 is observed through a circularly polarized plate that transmts clockw se
pol ari zed Iight Fi gure 12 is a cross-sectional view showing an exanple of
t he constru | f a ba ortlgglof t he cross-s ctl n of a region where

the overt & W SHoVFRY nP®i Btioguse ouﬁ'ﬁ‘ér% 5 are

superi nposed (for a ,I cross-section along CC shown_in Figure 3);
Fi gure 13“?@%%?90@%%& H%Y AR S Hb ny I&e‘?%fjth%ro’ék‘é?rp]r%y%%f the

construction_ of the cross-section of a region where the overt region and
covert regiH FhéiiFah Fyuret s ot lm (bl ¢ g‘Eﬂ‘%s% HR¥EeEupRi] fposkHiCHRgure 14
is a plan view of an enbodi nent of a security |abel according to the
present i M¥eiftS-on; Figure 15 is a plan view of a further enbodi nent of a
security | abel accordl ng to the present invention;, Figure 16 is a plan view
of yet a furt HertesmsddivReit, dfha %%WFt?eCF%lﬂé}n%ldE@Yd‘F%t%bnt%e pr esent

invention; and Figure 17 is a plan view of yet a further enbodi mrent of a
security |rreatrearla?c1cdﬂtﬁﬁqgr%1q¢iés presermnshient | bah t BESTe MIPEC FORRTARRYI NG

OUT THE | NVENTI ON Enbodi ments of the present invention are described bel ow.
I n these emssfireenteatierreathtitasespest overinfezorednyigher esobason® sinply
referred to as an "overt") formed by an overt technique and a covert
recor di ng grizdrla nied @enwinmpless efleereaf t 0o dse aadcovbatti¢dfioyned by a
covert technique are provided on the surface of the sane recordi ng nedi um
For comparing the spectral pattern of the light that is
reflected or the light that is transmitted in respect of
illumination with infra-red light with a spectral pattern
that has been stored beforehand in a specified tool or
device.
Also, the area of this security label may be no more
than 8 square centimeters.
Furthermore, the security label may be provided with a
cut at one or a plurality of locations such that, if an
attempt is made to peel off the security label once it has
been a fixed to a subject article, the security label 1is
broken and rendered incapable of re-use.
As the method of manufacturing a security label
according to the present invention, an overt recording may
be printed by an overt technique and a covert recording may

be printed by a covert technique printing on the surface of

the same recording medium; the overt technique may be a



the overt recording, for exanple recording is enployed that produces a
col or change dependi ng on the angle of observation by selective reflection
of light (hereinbelow turned "col or-change recording”). Specifically, as a
material that fornms selective . reflection of light, there may be nentioned
by way of exanple a liquid-crystal material or a material obtained by

| ami nat i ngs Bl Fategen dnekhed. | ayer, metal, mica glass or 10 silicon oxide
or other material. The desired object can be achieved by preparing such a
material as a printing BRLES & OBy Offy | RA i

iy O i HRAWINGE N t h, Sone
description will now be given concerning selective reflection. A
[iquid-crystalFimuesild {nd DgureulBrare chod@sams i ef | & quédordysyal ) has a
structure in which the nolecular arrangenent is twisted little by little

al ong the swetfzad pxistedovitiatatbeléreeharge yshkl uasng anobeefbrns a
hel'ical structure. As is well known, such a structure provides properties
such as optectatiqut at ory power, selective optical scattering and circul ar
pol ari zati on di chroism Specific exanples of such materials include the
BASF PALI CCOLAR quwngi Btes e pradenbek)sisewines. tid splam das eghad f pragloeed by
|l am nating a netallic oxide |layer, netal, mca glass and silicon oxide

(her ei nbel war t3ir s daw pérmisad ihen ghd Hes srpegrdad ) areitest sctoghingf tdi f ferent
wavel engt hs depending on the angle, due to the different refractive indices
of the | aminateee serpst aneest adel; So appears to human eyes as di spl ayi ng
color changes. Specifically, it indicates a material obtained by grinding
to a suitable sigera Pigyrentpion Metebyshamnattng peirl hésigxi de wagbras
silicon oxide, . ' titaniumoxide, alum numoxide or iron oxide with a base

materi alpof+ 4 OV t1RDSPSF QYo SHkdn@s thin flakes of mca or a materi al
obtained by grinding to a suitable size a material obtained by | am nating

silica and a |@ygirdhatidly pief | eCde 4 Ghing Stch g6 §BL 05 £ apapbal lic
oxi de. A specifi%ﬁ%xanp%e ?H%reof is PALIOéE%M pi&%ﬁ%t (BAgéptrgdeﬂgrk) or

ot her natqgé@é§.ofmaifgr@ge@pgéggﬁéﬁgﬁtphysical properties or perfornmance
is prepared by conbining any of these nmaterials in a manufacturing device
(printing devige R gur e i i .oy zch Lnker i ng
surface. A cof%?ﬁ% %h%ey§ﬁi%%%ﬁng%ﬂ%?%%gg%ﬂ%ia%ggiﬁg?g %%?ﬁ?#ngfﬁg%ﬁégs. As
shown in Fj , efe h L gL rystal material or optica
brightneséé%#%%é%f\%%%l%yé #%F%ré?%éé%ﬁg%ﬁhnge ink consists in flat plate
shapes of pignent 100.ay[rang N it on t a
recordi ng nedir?l;lrﬁl‘k%% olrér%ccg?%%%ggeég%%%m&%énw Iﬁ%ﬁ‘?lelp?Afpgb%}?%%ﬁgﬁg?%g t he
flat shapes of pignent. 100 in a regular fashiop, the angle of reflection of
the ref | ect®d TTURT-A0D-GR (- rBspaEt Kor the angl B0 CF Rer dBREE P t he
i ncom ng I%ﬁht 300 can be pai nt ai hed const ang IE thiiﬁﬁa%ﬁ g.lar e, ol or

[

ine

change of rc%*%wgc%anﬁao?%E%?%?% P AnC bR %?%d ced, f $946Si Fabl e
for an overé record%gg. In contrast, as_sho i n_Fi urehlB i f #he Llat
plate shapds BF PTGREntSIO at 2 F r FRYUPEFT J°Ar #BhtetS of YR Ur FAERISF t he

recordi ng gediun1 200, the reflected light 600 is reflected with scattered
angl es (scat?ereteYEfI2Etion) with respect to a parallel incident beam 500.

Wth a recording surf?ce in such a 12 . , ,
Figure 1s a cross—-sectional view showing an example of

the construction of a base portion of the cross-section,
(for example, cross—-section along the line B-B of Figure 2)
of a covert region 5 of the printed article shown in Figure
2 or Figure 3;

Figure 8 is a cross-—sectional view showing a further



condition, the desired excellent col or-change characteristic cannot be
obt ai ned. The magni tude of the col or change was described with reference to
the diagrans are Figure | A and Figure 1B, but when the recordi ng surface of
an actual col or-change recording is observed, it is found that the

condi tion of arrangenent of the pignment is different depending on the

nmet hod of PFAMITPT Fdre SAMpreLChiomaRt bt ¢Hend-$patlannef had eyert
printing using the silkscreen nethod is suitable for an arrangenment of the
flat plat ecehiopess oIf pilgrent inod appkbakdi PevhelroRdgErenZ opr FFgaweel A On
the other hand, in the case of a covert recording, the recording cannot be
recogni zed sol ely by the naked eye under sunlight or ordinary illum nation
and may be adopted where recording is to be perforned by a speci al

recordi ng net idwte P timta tdw secoradi hepzhnv bew yshew 1eg oget ze df wstingr
speci al equi pnent. Specific exanples that may be given include fluorescent

i nk or phoespgrkescehtthakcoCGotmerttiab | gyf avlae | abdes+akstodnt bf sah ypeenmay be
enpl oyed. Typically, with such inks, the recording pattern emts |ight and
may be obssryisth 0y of ridk gtringted tdrtdicravsiobet inghigufer2icradi@bteg with
ultraviolet light, for exanple a "black | anp" may be enpl oyed. Since the
recordi ng attern does not emt |ight under sunlight or light from
fluorescent |anps, it cannot be 13 read. Such an ink may be used for
printing at a pogitd ar0 sepad ad o dd-afed o £LoF tewgs Pe@ihd orhef the ink used
in the overt technique. Another type of covert recording that nmay be

ment i oned dppdEyaric BXEW| €héd SoFLEOT £ FQr UBh R If Srm&8 oL sl g P'E hpdqat hat
produces optical retroreflection. One nethod of recording to produce
optical retrpsefl eati adhdwn fOf ExamR es tond of fy@rd ranspassstr§&4! ective

| ayer of a specified pattern in a given region and to spread innunerable

mnute transpRAI@Nta SPNEEeSa t e O h r CAVETH 1Pcd MiiSa f egh QRsmi govert
recording (pattern of the reflective |ayer) recorded by such a method of

produci ng opticalckeidorsdlection canpnot be recogni zed visually under
natural |ight, but can be seen if viewed for exanple through optical

equi pent - capahl ol 11 L natiag de i idhdntense Lightndromthe same

direction as the [ine of vision. a further covert rec g technique, a

recordi ng %;%fﬁﬁ!e%‘@e %%’exfetﬁgpé&éﬁgoé%’cf%&acﬁf@ f@ﬁn%@e&élﬁ‘ %é’eﬂ?%]ﬁ’lé’i the

intensity optical reflectance, op ansm ttance Or optic
absor banc??é;gs?{afeff%%]??‘sﬁcg}ﬁq rﬁ{ 'E‘Celfc}&de 4 Ol OF s JEADSE £ L e L L @hLyt herefrom
when specifi®d 11g is directe

through a circularly polarized plate that transmits

clockwise polarized light;

Figure 12 is a cross-sectional view showing an example
of the construction of a base portion of the cross-—-section
of a region where the overt region and covert region shown
in Figure 3 to Figure 5 are superimposed (for example the
cross—-section along C-C shown in Figure 3);

Figure 13 is a cross-sectional view showing a further

example of the construction of the cross-section of a region

where the overt region and covert region shown in Figure 3



on to the covert recording is a specified waveform For exanple, a covert
recordi ng may be enployed in which . recording is effected using ink
containing infra-red absorbing (reflecting) material having a high
absorbance (or reflectance) specifically in regard to infra-red |ight of 14
wavel ength of 650 nmor nore. By enploying such an infra red absorbing
(reflectanP Fawurenhé geAaubneassmpresed;subject article can be ascertai ned
by conparing the spectral pattern of light reflected fromthe subject
article on irr&dgareohdwishai ptaa- védwl pghenwenhotheepsdr péct speurisly
pattern of reflected light of this infra-red absorbing (reflecting) ink,
whi-ch has bakealstoceddbefiotehthd pmesheti aspection;device. Wth this method
of inspection, the spectral pattern of the reflected Iight produced by
infra-red |ighFigaréhg5i héra-pednabsewbbfiga( fekitbeti rgpodikens stforned
bef-orehand in the inspection device and, if it is ascertained that the
spectral patterntofléabelrettbectiedgl tghthkr presbetsdibyeatiant;icle is
different fromthe spectral pattern of the reflected Iight stored in the

i nspection devitguréheesubj ecplant ke b deenadrtietherachbuatifehei bf
article whereas, if it is ascertained that the spectral pattern of the
reflected &igbtutiem LABesubrectdant ebeths phessafe iagehieonpeahdal
pattern of the reflected light stored in the inspection device, the subject

article is deepeguté D® 8s9enplag @ibwCbe. ybR ardartherf agbbiuiakat of
inspection, infra-red reflecting (reflecting) ink as descri bed above may

be included sactbheryecapdedapebti@ngr @60kdedpietBnthengyart onecor di ng
technique. Figure 2 to Figure 4 respectively show the plan design of major

parts of three embodppeit mopk AokeeRRASHNE! biy¢l @5E5 INvAREQDLE NG tO the
present invention. Inthe recorded articres TA™ 1B IC of Figure 2 to

Figure 4, bothpah,QVRLh+EeGer 8489 E@Sgﬁg gnGEHQEQEdaEé'Bgséngéért

techni que and a covert region 5 recor covert technique are provided
on the surf ? wOf the same recording nedlun1 In the case of the recorded
article |A"of Figure 2, the overt region 3 and covert region 5 are arranged

in separate, nop-pNELLapRLRg; hOGBL! OD]- cLBnt BEsEASEROLEDE recording

(hereinbelow, simply referred to as an "overt") formed by an
overt technique and a covert recording (hereinbelow, simply
referred to as a "covert") formed by a covert technique are
provided on the surface of the same recording medium. For
the overt recording, for example recording is employed that
produces a color change depending on the angle of
observation by selective reflection of light (hereinbelow
turned "color-change recording").

Specifically, as a material that forms selective
reflection of light, there may be mentioned by way of
example a liquid-crystal material or a material obtained by

laminating a metallic oxide layer, metal, mica glass or
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recorded article 1B of Figure 3, the overt region 3 and covert region 5
partially overlap. In the case of the recorded article 1C of Figure 4, the
overt region 3 and covert region 5 are stacked so as to be positionally

al i gned. Al though not shown in the drawings, it is also possible to arrange
one of the overt region 3 and covert region 5 so as to include the other.
In the oveFilieqp orside shbvpither Fpgheelialt o Fhgudesarefepbapst £ar Branpl e
"PRINT" are printed using for exanple a color-change ink so as to have a
speci al om¢kgvehdradeeParirdfouchhe vakeriadcasdhngriThénpadkyr andd
region other than the letters "PRINT" in the overt recording region 3 may
Be -wi t houtPehieoypard apr Uptinal thepewttler i s$owef deschépdient widéondivngeor
may be printed for exanple using . a color-change ink of a different color,
to provi deghren heonegpeing svkettieecordfhgetivhnch can be differentiated
from " PRI NT" when viewed. Al so, conversely, only the background 16

regi on, excl udi ngidiedtetyersl "RidTLahayibepprintetiasoaashbbebageithe
special optical characteristic for the overt recording. Consequently, it
can be seenidqinad-¢iwestalt enss "PRNHicouré henbackghothd malebaelavert regi on
3 have a special optical characteristic, for exanple the property that

t heir percetvethandor Thangestaepentdthg oy Viewl agadsgherhsai Aplychy vi ewi ng
wi th the naked eye under natural light. In contrast, in the covert region
5, for exaple, the teit efise "IN raseaprast gdwhol8srbembayenal speti al
optical characteristic, for exanple optical retroreflection, for covert
recordi ng.sdhecHaekgr I di § egé DN Whbef , tasht hestettense" CEDWELNES in the
covert recording region 5 may be wi thout the special optical characteristic

for the coyesgeFerds dieh fés%tg@@yeféeéyorp ywkhe backgeouadopegtan,
excluding the letters "GENUINE' may be printed so as to have the speci al

optical chasacterisyisndotitbel£PVEE1arLE20F dbR041 MRLEhEMer §§&89@ibs
adopted, sinply by viewing with the naked eye under natural Tight, the

backgr ound, £ g 0L APPEALSh LS SAIR @514 beuhet LRE SeAGFNANEDcoBgR he letters
"GENU NE" cannot be read. The letters "GENU NE" in the covert region 5 can

theref or g bt s otk ol Vot eyiesl Lbdera 59g0i 2l noDLE 2L SPRLLLANS,OF

usi ng a spec or exanple | e case of optical retroreflect

the letterfaﬁfﬁhﬁgﬂg gmhé%§Wf?E1g%ide layer, metal, mica glass and

silicon oxide (hereinbelow turned optical brightness
pigment) reflects light of different wavelengths depending
on the angle, due to the different refractive indices of the
laminated substances and so appears to human eyes as
displaying color changes. Specifically, it indicates a
material obtained by grinding to a suitable size a pigment
formed by laminating metallic oxide such as silicon oxide,
titanium oxide, aluminum oxide or iron oxide with a base
material of low transparency such as thin flakes of mica or
a material obtained by grinding to a suitable size a

material obtained by laminating silica and a layer that
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when illumnated with light that is nore intense than the background |ight,
fromthe sane direction as the line of . view Furthernore, the covert
region 5 and the background region 7 around the outside of this appear the
sanme when viewed nerely with the naked eye under natural light, so these
two cannot be distinguished. It is therefore normally not possible to tel
whet her orrebieatobvedRtr egion &Siad peeabn®r on Mheakbtordeddartidle 1 and
where it is present on the recorded article 1. In the recorded article
havi ng bot$Pevific agmpyer thereof di HgsABHOWON noFymente PBASFFi gure 4,
genui neness can be ascertained in a sinple manner even in the market, using
the overt texderink) box eVeerimateumrksfeidnainkcdesagpoepdiappear
imtating even the overt recording, genuineness can still be ascertai ned
usi ng t he phyeital eooopéngies noadoetfomande ps eseepared byhecanieiting
recording acts as a decoy to the counterfeiter, hiding the presence of the
covert recanyliof evere mateefdbetived ymanefadtterovgrdeahce cOoyethitiegor di ngs
may be regarded as having a synergetic effect. That is, there is a stronger
probabi |l i tgethes®) in the case of prior art articles, in which only a covert
recording is enployed on its own, that the counterfeiter, noticing the
presence of theigvestl recos dinggrdmyonad @Edildc+Piedegd henlpr esere@ing a
covert recording and may 18 t herefore be neglectful of efforts to search
for a covestirfeeordi ng. Furthernore, the presence of both overt and covert
recordi ngs together on the sane recorded article nakes counterfeiting
itself extrenmedycslidficndige SpeEiddcadbd Yorimtd@dty srgihereaseivfihoth
overt and covert recordi ngs, even when these are enpl oyed al one, speci al
inks or spggigbadet hedssRbwa i BLLUFre Bhe PELESSALYy i Phorfdeg tg-imtate
these exactly, so this is not easy because of the high cost.

crystal material or optical brightness pigment employed in
the color-change ink consists in flat plate shapes of
pigment 100 arranged in a regular attitude on the surface of
a recording medium 200 for recording. As shown in Figure
1A, by arranging the flat shapes of pigment 100 in a regular
fashion, the angle of reflection of the reflected light 400
with respect to the angle of incidence of the incoming light
300 can be maintained constant. In this way, a large color
change of the color-change recording can be produced, which
is desirable for an overt recording. In contrast, as shown
in Figure 1B, if the flat plate shapes of pigment 100 are
irregularly arranged on the surface of the recording medium
. 200, the reflected light 600 is reflected with scattered
angles (scattered reflection) with respect to a parallel

incident beam 500. With a recording surface in such a
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In these circunstances, the presence of both overt and covert recordings on
the sane recorded article requires an even nore conpl ex and hi gh-cost

met hod of manufacture, so counterfeiting to produce an exact imtation is
extrenely difficult. In particular, when, as shown in Figure 3 and Figure
4, the overt and covert recordings overlap, in this overlapping portion,

t he opti caforbbiErR erilst i €esbfeBobRCeheederplandchoneet chagacdengstact in
conbi nation, so elucidation of the materials and/or structure of this
portion iscaxtenss okitditedlt for the counterfeiter; even if the
counterfeiter knows these, it is difficult to achieve the sane color tone
or -optical corithe irvrgnitede aaf athesepioranherget whai dasicoabed veky
difficult. The plan design (i.e. the external shape and size of the regions
t hensel vesrafeiremes stapehe si zzgaads agrangegent dAdaotth€igpaet L8yl bns of the
| et'ters or designs recorded in the 19 regions) of the overt region 3 and
covert regroam Stishovecorndbiguserlate &fganeadtoah belbreehgndet er m ned.
However, in a preferred enbodinent, as in the exanples of Figure 2 to
Figure 4, tdeopdinerhs cabséhecdyeit tegfonnd ahdtcener tondgicapnSodr e
different in regard to for exanple the size or type or arrangenent of the

| etters oratlesigdteniSusch €hé ferenees 0§ patteranmakepsnauhgcbur enef a
counterfeited articles difficult due to the added conpl exity. Furthernore,
regar di ng rhdieh&d rengerent i 04 . t hPo£oygahpl egi 08 BagnBeeavebtinneghan 5, if
these two regions are superinposed as descri bed above, the advantage is

obt ai ned thathddnes e hogh D g MsLh@ct s | 8g1roUPbenf RetBobeganegiexbrenel y
difficult. On the other hand, if the overt region 3 and the covert region 5

are arrangegh i dn corpPARiehondi §f ereat i 9eabi 988, shhgeddyanbagrehs 9bbai ned
that it is difficult to discover the covert recording. In particular, if
for exanpl gyt Fea QYL €8E0EShAPL1Sn Aok aF9§usE 1K NY

On the other hand, in the case of a covert recording,
the recording cannot be recognized solely by the naked eye
under sunlight or ordinary illumination and may be adopted
where recording is to be performed by a special recording
method such that the recording can only be recognized using
special equipment.

Specific examples that may be given include fluorescent
ink or phosphorescent ink. Commercially available inks of
this type may be employved. Typically, with such inks, the
recording pattern emits light and may be observed by
irradiating with ultraviolet light. For irradiating with
ultraviolet light, for example a "black lamp" may be

employed. Since the recording pattern does not emit light

under sunlight or light from fluorescent lamps, it cannot be
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pattern whereas the covert recording is a small pattern arranged in a

| ocati on that cannot easily be discovered, the decoy effect of the covert
recording is exhibited to even nore advantage, so that the covert recording
is even nore ~ difficult to discover. Furthernore, a plurality of
variations in regard to the arrangenent and/or patterns of the overt and
covert recbediingsSdeBcanbédkabavebaayspd Efpl byédtingsakt abbes2gion

conbi nation, thereby further inproving difficulty of counterfeiting. Figure
5 shows a perardesi gnoof thej vecpadisgopoahdiher oénbbdi arkt uekdainetbeded
article according to the present invention. In the recorded article 11
shown in Foyert Bechniguert AegiberilB8ymedofoverertegeonrdbnbatvhay mrgct!y
the sane plan design are made to be aligned in position. Specifically, in
t hese regibasmdlBtaodedSbyfwayexfinpkamphe LettecsrdPRYNISihgve t he speci al
opti cal characteristics of the overt recording and al so have the speci al
opti cal chasactéingtmeshofi thetcpredtcescoptdiong]l whtkertbeebadkgroundearea
apart fromthe letters "PRINT" does not have these special optical

charact eriséthsdosf cenvedsetytoopkydthbe bpekgadupdtaceariexchudi ng t he
letters "PRINT" has both of the special optical characteristics of the
overt and ceoveekamptordbngsrmAht erantpaebit tBelbetiees1aPRENGE gy have
the special optical characteristics of the overt recording while the
backgr oundsgsearhes phetrspecial aogieal rehasacieai sbi sprehat he covert
recordi ng; or conversely. In this way, even when overt and covert

recor di ngs; ghuhbLaBB8EmpPhate des4HS §£€n€|E?H@QeéUtH@§E&hOUcp§Q§iH§C0y :
effect of the overt recording is effectively exhibited, hiding thé presence

of the COY@ﬁisrﬁéﬁigﬁng-AT@@$e£§1ré@@f&iﬁé fohtobrRrebaphbi by ribatithe
counterfeiter will assune

layer) recorded by such a method of producing optical
retroreflection cannot be recognized visually under natural
light, but can be seen if viewed for example through optical
equipment capable of illuminating it with intense light from
the same direction as the line of vision.

As a further covert recording technique, a recording
technique may be employed such that the spectral waveform of
the intensity (or optical reflectance, optical transmittance
or optical absorbance thereof) of the reflected light or
transmitted light therefrom when specified light is directed
on to the covert recording is a specified waveform. For
example, a covert recording may be employed in which
recording is effected using ink containing infra-red

absorbing (reflecting) material having a high absorbance (or

reflectance) specifically in regard to infra-red light of
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21 that the overt region 13 consists solely of an overt recording and
w Il not expect this to be conbined with a covert recording. As a nodified
exanpl e, the overt and covert recordings of the sanme plan design nay
overlap, but shifted by a slight distance (for exanple a distance snaller
than the line thickness of the letters), or overt and covert recordings of
simlar pleavebenghs dff fePi ng sovnmehat | Rysemplewynbe sychckad infra-
concentric positional relationship. Figure 6 shows an exanple of the
structure ovédtdesboéngoltedheoftinge étnbsstbectieonifboesexafphesuhgect
cross-section A-A of Figure 2) of an overt region 3 of the recorded article
shown in Faguiel@ ocanFbguaesc8rtAsnetolnm cnmpaging 6het bpepatrhér patteketters
or design of the overt recording (for exanple "PRINT") is printed with

col or-changé 1hghP3refilébheecdppeomsuhtasebdectherbaseée?2dn Eeratihation
col-or-change ink 23, there nmay be enpl oyed for exanple a col or-change ink
obt ai ned byithxingr&tatdplygordt wibapese2boeospti spagtial examplka af

| iquid-crystal material or optical brightness pigment with ordinary ink.
Printing uséfgetbedchigrtcbangribsnkn23arey¥dbepperbongedrbylacspagal
printing nethod in which the surface directions of the surfaces 25 of the
flat pignmenhk shapeshargsabkghedtotes B¥aspbRahy thetsil ksepeeriant hod.
Light which is incident onto the surface of the color change ink 23 exits

as reflectgdyitght wheh teisehbesb@dobyiddpecth8ni, ntaenapbetkaklpi gment
shapes 25. Wien this happens, specified wavel engths are sel ectively

enphaSIzedgyvterﬁnéﬁr£ﬁéeﬁé@l@&téaeligﬁkeﬁksaubbahbyaankBs -uBgen 1gHkf ace
and the reflected Iight at the | ower surface of the flat pignment Shapes 25.

The wavel eggt et DAk r 2L c8MRPASLEEHCRRBECecting) ink is stored

beforehand in the inspection device and, if it is
ascertained that the spectral pattern of the reflected light
from the subject article is different from the spectral
pattern of the reflected light stored in the inspection
device, the subject article is deemed to be a counterfeit
article whereas, if it is ascertained that the spectral
pattern of the reflected light from the subject article is
the same as the spectral pattern of the reflected light
stored in the inspection device, the subject article is
deemed to be a genuine article. 1In order to facilitate
inspection, infra-red reflecting (reflecting) ink as
described above may be included in the recorded portion
recorded with the overt recording technique.

Figure 2 to Figure 4 respectively show the plan design

of major parts of three embodiments of a recorded article
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dependi ng on the angle of incidence. Accordingly, as shown in Figure 6,
when for exanple beans of white light 27, 31 are incident at different
angl es of incidence, the respective reflected beans 29 and 33 appear to
have different colors. Consequently, the area that is printed with the

col or-change ink, 23 appears in a different color depending on the angle of
view In c ﬂ??%%%?gtﬁg TRe I REERE bedRESBPIOR1 of the white |ight beans 35
and 39 that are incident on areas that have not been specially printed in
this way are af® ®#etFRceaded carbtcled ther&BislRocéofb8uERaRgeCdependi ng
on angle of view Figure 7 shows an exanple of the structure of the base
portion of Figererbsstablt2BOYdE BREAAPHENTICEBIE0Be8t FBACANBAQUSHRY| RRe B-B
of Figure 2) of the covert region 5 of the recorded article shown in Figure
2 or Fi gurevert Theckxbupe eakBoawncoieFgaeeioni 8 aacexdapl byi A wAvehta
covert recording is constituted by a recording nethod in which opti cal
retrorefl ecetlomidee cont epredidedrennthassyhbanei afFhar eafe gecpadspdr ent
reflective layer 43 is fornmed with |etters or a design pattern (for

exanpl e, 2BediWGENUIMNEt)e ofasdecEoveet reecnddilngrbohci helfppér Fsgntacd, of
the base 21. On top of this, innunerable m nute transparent spheres 45 are
spread so tsetovenvereghenehtané covert region 5 and areahbed fLhxed by an
adhesive layer 47. Part of the upper surface below the mnute spheres 45
above the sepdeste yendmyeredBapsicgvesedtbyna. refhecheveakayer #Be By
selection of the material of the reflective layer 42, mnute spheres 45 and
adhesi ve | ayesrddd aetlieréi om of Fightet Bat thasopassedeyhoaughahbe interior
of the mnute spheres 45 at the upper surface where the m nute spheres 45
are in contaeérwi tégide 5epdectavey| ayerl4g. mynbehéaghket akedner, on the
ot her hand, substantially all of the Iight that has passed through the
interior ofetbheddd NiteiSPHEIESoASFIGYroe4 ar tRagedet® exbioh0308h8i de the

m nut e spheres 45 without being reflected at the surface where the mnute
spheres 45-59Kket COAEBEH Wi §Fet beaddb@siyeat aysrnd3poYhenchhghy is incident
on a covert region constructed in this way, the Flght 49 that is incident

on the regipigned. Although not shown in the drawings, it is also
possible to arrange one of the overt region 3 and covert
region 5 so as to include the other.

In the overt regions 3 shown in Figure 2 to Figure 4,
letters, for example "PRINT" are printed using for example a
color-change ink so as to have a special optical
characteristic for the overt recording. The background
region other than the letters "PRINT" in the overt recording
region 3 may be without the special optical characteristic
for the overt recording or may be printed for example using
a color-change ink of a different color, to provide another
type of overt recording, which can be differentiated from

"PRINT" when viewed. Also, conversely, only the background
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where the reflective layer 43 is present enters the mnute spheres 45, so
part thereof is reflected at the surface of the m nute spheres 45,
producing retroreflection light 51 that returns in the direction of the
incident |ight 49. Part of the remminder of the incident light 49 is
reflected at the surface of the base 21 after exiting to the mnute spheres
45 and exi¥e9itra rEeRiDH Tleriaseeres 'BRIVG" | gKt Po4prigspdcapphatel v
different fromthat of the incident |light 49. Also, the light 55 that is
i nci dent i®CthRve cionshpeteltpetiepl eehpyactayéptag ferndfeppBsEfit enters
the m nute spheres 45, so substantially all of this light is reflected at
the surfaceeedrdirgbase 21 after exiting the minute spheres 45 and exits in
a direction conpletely different fromthat of the incident |ight 55
(diffuse refl eorgeduemtl $9)1it Consechaenety, tuaterhaalatbersi YARINBAL ok s
incident with substantially the sane intensity fromall directions, the
retro-reflete doatkghturnd toweshaodoverandegudn 8ihgeei & spemiaédopktihadt her
diffuse reflected Iight, so the covert recordi ng cannot be recogni zed with
t he naked eyeradiomevetrici ffoheexavplé tkgi pnobersyi thani hheéd W th intense
light fromthe same direction as the line of vision, the anount of |ight of
the retro-pefétected tohhit SHabhgeomispéadieyg dthamithéndi dhgie,relhpiyed
light 53, so the covert recording can be seen. Figure 8 shows an exanpl e of
anot her sthuctikweind whehctibssaskeedi epeotintibe nyeuntalelignt3 of the
recorded article shown in Figure 2 or Figure 3. In the exanple shown in
Figure 8, an omeréomi€cfs€l] ngni shé ocsedrustagibhqsi df6ryskahpl 8kthés shown
in Figure 8, . letters or a design pattern (for exanple "PRI NT") of the
letters "GENUINE" are printed so as to have a special

optical characteristic, for example optical retroreflection,
for covert recording. The background region other than the
letters "GENUINE" in the covert recording region 5 may be
without the special optical characteristic for the covert
recording. Also, conversely, only the background region,
excluding the letters "GENUINE" may be printed so as to have
the special optical characteristic for the covert recording.
Whichever method is adopted, simply by viewing with the
naked eye under natural light, the background region appears
the same as the letters "GENUINE", so the letters "GENUINE"
cannot be read.

The letters "GENUINE" in the covert region 5 can
therefore be read only when viewed under special optical
conditions or using a special tool; for example in the case

of optical retroreflection, the letters can only be viewed
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overt recording are printed with a specified ink 61 on the upper surface of
the base 21. On top of this, liquid 25 crystal ink 63 having circular

pol ari zation dichroismis used to coat the entire overt region 3. As the
specified ink 61, an ordinary colored ink may be enpl oyed, or a color
change ink as described above may be enployed or a liquid crystal ink may
be enpl oyedhennil higigased WhéhliéGhﬂ ERpst AF MAKS $NIEgRISRatadn. ths t he
liquid-crystal ink 63, a cholesteric liquid-crystal ink (for exanple BASF s
PALI OCOLORpéckgrstrdedighadefiupi) fhraseng dpriecaliopr epeithiced ingclofas
optical rotator power, selective optical scattering and circul ar

pol-ari zat i vhedi chroi sm may be enpl oyed. When light is incident on an overt
region 3 constituted in this way, the light 65 that is incident on the
regi on of the Epethéredrenktb& tevdrvi dedibnt & &awd thecbkhakbyopoldari zed
beans, anticl ockwi se beam 67 and cl ockwi se beam 69, by the circular

pol ari zat i pagilbah?oasounll the bugsidecpystalisi akpédr the aatiecwhekw se beam
67 is reflected by the liquid-crystal ink 63, while the cl ockwi se beam 69
is transm {iedetihneughyt hethi giednakydt avei nkded. ndhematlhe ighagckwiose beam
69 that has thus been transmitted is incident on the specified ink 61, part

thereof 71thssabsepbednnbicl Bet HesterguakRgdpar tt( havithgrefereohormafl 1the
specified ink 61) 73 is reflected. Consequently, the col or obtained by

conbi ning hhe gptkehoekwbsecheammbineef beched Bycbkerki geigdoar ystial ink 63
and the cl ockw se beam 73 refl ected by the specified ink 61 is observable

by human bgiagent26n thB ¢@Bbkash, akRikhe neghanwpbeee ifo ispeekiicad ionk 61
is present, the light 75 that is incident in the region where for exanple

the base 21neap.hBgr86@Nak-ei8Rki f.i Nto two

In the recorded article having both overt and covert
recordings shown in Figure 2 to Figure 4, genuineness can be
ascertained in a simple manner even in the market, using the
overt recording but even if counterfeit articles should
appear imitating even the overt recording, genuineness can
still be ascertained using the covert recording.

In addition, the presence of the overt recording acts as
a decoy to the counterfeiter, hiding the presence of the
covert recording even more effectively i.e. the overt and
covert recordings may be regarded as having a synergetic
effect. That is, there is a stronger probability than in
the case of prior art articles, in which only a covert
recording is employed on its own, that the counterfeiter,
noticing the presence of the overt recording, may not

anticipate the presence of a covert recording and may
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circularly polarized beans, anticl ockw se beam 77 and cl ockwi se beam 79, in
the sane way as descri bed above, due to the circular polarization dichroism
of the liquid-crystal ink 63, the anticlockw se beam 77 being refl ected by
the liquid-crystal ink 63 and the cl ockwi se beam 79 being transmtted
through the liquid-crystal ink 63. The transmtted cl ockwi se beam 79 is

i nci dent orherrfpasd@neghecbiphreft néfestsstoi scabsbr Bed angovhast
remai ni ng part (having the color of the base 21) 83 is reflected.
Consequent¥scoxdienaol or obt ai ned by conbining the anticl ockwi se beam 77
reflected by the liquid-crystal ink 63 and the cl ockwi se beam 73 refl ected
by .t he base 2Fustlohserzapl ehdyphesencbed Agsotsi nverthandotovrent t he
specified ink 63 and the color of the base 21 are different, the col or that
i S observetkdyrdimpn begeagser sodi ther samei nethededghoniofet mekspeci fied ink
63 -and of the base 21. Furthernore, this observed color is not a sinple

col or but d¢aimesrfsivingl Dtsdali agtacspeei di foptical. eEpeetfduello,t he
action of the liquid-crystal ink 63. For exanple, if the specified ink 63

i s black, sadt nhowicol osed efflecthappeatsahd tbeeeal eecbhdinys, seean Al so,
if the specified ink 63 is a color-change ink, the 27 color that is seen
is tinged whdih thése cotorempadgedeiient, Absoeialfihke spespkibedlink 63 is a
liquid-crystal ink, a mrror effect appears. On the other hand, if the base

21 is for mxamghe ohikEnubapeard <_§@éOﬁe@éé§_§£¥a@ﬁe@£*§ei:ntb_hﬂmﬂﬁhﬁé that is
seen. In all cases, the color having a special effect obtained by the

i quid-crysidde i &tka 881 $2N8Ot tREs I €PT REUCELsPYbacELBB! 8rC@hBr heQRI 8hstFi gure
9 is yet a further exanple construction of the
In these circumstances, the presence of both overt and
covert recordings on the same recorded article requires an
even more complex and high-cost method of manufacture, so
counterfeiting to produce an exact imitation is extremely
difficult. In particular, when, as shown in Figure 3 and
Figure 4, the overt and covert recordings overlap, in this
overlapping portion, the optical characteristics of both the
overt and covert recordings act in combination, so
elucidation of the materials and/or structure of this
portion is extremely difficult for the counterfeiter; even
if the counterfeiter knows these, it is difficult to achieve
the same color tone or optical conditions, so, as a result,
an exact imitation 1is very difficult.

The plan design (i.e. the external shape and size of the

regions themselves and the shape, size and arrangement and

other particulars of the letters or designs recorded in the
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cross-section of the overt region 3 of the recorded article shown in Figure
2 of Figure 3. The exanple of Figure 9 is also an exanple in which an overt
recording is formed using liquid-crystal ink. As shown in Figure 9, first
of all, a coating of the specified ink 61 is applied to the entire overt
region 3 on the upper surface of the base 21. On top of this, an overt
pattern ofr¢@#0@&hn®fetm%tQ%¢§to¥e@;@@s3gﬁn@f@@Véxénpeglopﬁﬁhﬁhywhslpr|nted
with liquid-crystal ink 63 having circular polarization dichroism Wen
light is inhcdeent2 obe of idiereverean dge ofirdetpndetatmeneds aboveveirn the
region printed wwth the liquid crystal ink 63, as already described, a
color haviagoreSpecedl cehd@menbt ad fetn byhe oabamphgst € Ehgiuckogkwose beam
. 67 reflected by the liquid-crystal ink 63 and the cl ockwi se beam 73

refl ected bigthe $pechdipatiakn$lof stivbsevertd byghonmad &edngsvekh contrast,
in-the region where there is no 28 liquid-crystal ink 63, reflected |ight
67 of the cefbsnod dhe spetefertd 1lmkr&Jard obsesvedxahplshenkdsheenotked
that the construction shown in Figure 8 and the construction shown in
Figure 9 copbd be sordngetenSpeti thealéytens ovesésiggson saghd be desi gned
by conbining three types of pattern, nanely, a pattern printed by

overl ayi ngdarfé e £rystgdttokn 6Rapatmahicaspecef bedai Bkufiter@epatiern in
which printing is effected only with the specified ink 61 and a pattern
printed wiihcidped i @uidiciystahe i 0K 63 o¥@AbaAYESGPLELiBASEe 21. Furthernore,
the overt recording fornmed using the liquid-crystal ink shown in Figure 8
and Figure 9 ahspri@sndhe, frdgd + @n@f t19e COVRINGERERE dbRJLhdUBo 8 ENE
circular polarization dlchr0|sn1possessed by the liquid-crystal ink. This

Wil be desgyibeds ikd c&fEFENEE IO FEgul e dQ-80de kb opESidds Flgure 10
descri bes the appearance of an overt region fornmed using liquid-crystal ink

63 when vi gyed-{HLOUGR 20 @@éé?l@&&“éﬁ@v&'rEHéaéd@Qh@égéaibOBbEEQBEdlol

that selectively transmts anticlockwise [ight. Figure 11 shows

appear ance, pf a@hgvﬁéi 6&969ﬂn£ PEQtHPiH& LoGitdr e EEYSEBLoRBK 63 “he”

vi ewed throug W se C|rc
extremely difficult. On the other hand, if the overt region

3 and the covert region 5 are arranged in completely
different locations, the advantage is obtained that it is
difficult to discover the covert recording. In particular,
if for example the overt recording is a large striking
pattern whereas the covert recording is a small pattern
arranged in a location that cannoct easily be discovered, the
decoy effect of the covert recording is exhibited to even
more advantage, so that the covert recording is even more
difficult to discover.

Furthermore, a plurality of variations in regard to the
arrangement and/or patterns of the overt and covert

recordings described above may be employed in suitable
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pol ari zation plate 103 that selectively transmts clockw se |ight. As shown

in Figure 10, when viewed through the 29 anticl ockwi se circul ar

pol ari zation plate 101, of the reflected beans 67, 73, 77, 83 inconmng from

the region coated with liquid-crystal ink 63, only the anticl ockw se beans

67 and 77 reflected by the liquid-crystal ink 63 are observed on passage

t hr ough th%o%h%FéFbERmﬁ§BGEPPEUﬁ&FtBSFaﬁmﬁaPVéﬁgpﬁaﬁélEBitYCQﬁsequentIy

the region coated with the liquid-crystal ink 63 appears in the sane col or

i rrespecti$eueterheidpifcal characteristics of the underlying |ayer (for

exanpl e whether this consists of the specified ink 61 or the base 21). That

i's, the patterhighne Psspewvatedphirhdemrégspeéi Mpadri nkrés PA ehethegi on

coated with the | i quid-crystal ink 63 cannot be seen. However, the region

that is cosneddiwnenttfé ki gardrdedseakichk escandingetoeghenpthaents not

thus coated (region where the reflected light 87 is directly incomng from

t he speci fimdenhkoBl) can be distinguished by different colors. Contrast,

as shown in Figure 11, when viewed through the clockw se circular

pol ari zati on pIatethéd0Becofdeliearefitéet &ll bbaws 67, FIGuré75,88ni acentng from

the region coated with the liquid-crystal ink 63, only the cl ockw se beans

73 and 83 tégioare3refdlecbedrhyrebeonntiér hayengatkectpgsshagstheopghnt he

| i quid-crystal ink 63 are observed through the . anticl ockw se circular

pol ari zat i @8s pgAt eréOBad€onseguealiynetinihhposegion. cogpedivithlihe in

i quid-crystal ink 63, the pattern printed with the specified ink 61 and 30
these regions 13 and 15, for example the letters "PRINT"

have the special optical characteristics of the overt
recording and also have the special optical characteristics
of the covert recording, while the background area apart
from the letters "PRINT" does not have these special optical
characteristics or, conversely, only the background area,
excluding the letters "PRINT" has both of the special
optical characteristics of the overt and covert recordings.
Alternatively, the letters "PRINT" may have the special
optical characteristics of the overt recording while the
background area has the special optical characteristics of

the covert recording; or conversely.

In this way, even when overt and covert recordings of
the same plan design are aligned in position, the decoy
effect of the overt recording is effectively exhibited,
hiding the presence of the covert recording. That is, there

is a high probability that the counterfeiter will assume
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the pattern which is not thus printed can be clearly distinguished.
However, the pattern of the specified ink 61 _that is coated wth the

|l iquid-crystal ink 63 and the pattern of the specified ink 61 that is not
t hus coated appear with the sane color through the cl ockw se pol arization
plate 103 and so cannot be djstingui shed. Thus, when the overt region in
whi ch the Py BR2rgeeaf FoRiRsl enpPRFLetrsSobstyvad a8 RYSthe circul ar
pol ari zation plates, a_different appearance is presented to that seen
sinply wi tPeehed ke dyetl borkke gty thigntriPg estiiBRFeli&R Ras
imtated by another nethod the covert region using the |iquid-crystal ink
(it is in $ACRTHORFOISLRD- prdYR et hi ABodEeBPbFedtBEf B¥ELEr 2p8ar |
colored effect and the |ike simlar to that of a liquid-crystal ink by

ot her met horlsdrt trrcoedinghaeft bee apanel plas deahgrr halt o¥anlsapi | buke
ascertai ned by observation using a circularly polarized plate. In this
respect, té$eldbvedtby exostiot udisganbe (foui dxempieak daktahse pmeviides t he
function of a covert recording. For exanple, if a pattern as shown in

Fi gure 5 ishamntiactmedtusckmess$ quf diceyseéhternk, or ommrnatudakbyebé
manuf actured in overt formand covert form . Acircularly polarized plate
can be crems¢edrdimgexaipsenilas pbahodssiSpecdiifakliyg aom¥mhhitl dmor t he
like is uniaxially extended and dyed with iodine. If required, dyeing nmay
be perf or negdzevmdy dnotdiesckead etnad obndestrid Bdsitdiohail. rkhaaddnshap, a
protective layer is applied to prevent the iodine escaping. Acircularly
pol ari zed pl atRigure i 6 shi®aé esh byxstuprs i oposhagsaridtduwavelfengehbhskem and
the above film The distinction between cl ockwi se pol arization and

anti cl ockwhser Poh as f zethé 0fr Pt &t £8ct SoRCNFEYedxypsti ekengroBsaskicheanl y

pol ari zed plate and a 1/4 wavelength filmat an angle offset by 45 with
respect topthe,@xiSg@fe 2) of an overt region 3 of the recorded
article shown in Figure 2 or Figure 3.

As shown in Figure 6, the pattern of letters or design
of the overt recording (for example "PRINT") is printed with
color-change ink 23 on the upper surface of the base 21,

For the color-change ink 23, there may be employed for
example a color-change ink obtained by mixing flat pigment
shapes 25 comprising for example a liquid-crystal material
or optical brightness pigment with ordinary ink. Printing
using the color-change ink 23 may be performed by a special
printing method in which the surface directions of the
surfaces 25 of the flat pigment shapes are aligned, for
example by the silkscreen method.

Light which is incident onto the surface of the color-

change ink 23 exits as reflected light that is reflected by
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| i near pol arization. Figure 12 shows an exanple of the structure of the
base portion of the cross-section (for exanple, cross-section along CGC
shown in Figure 3) of a region where the overt regions 3, 13 shown in
Figure 3 to Figure 5 and the covert regions 5, 15 overlap. As shown in
Figure 12, first of all, an overt letter or _design pattern is printed with
col or - chanfeei ARte3nah fhatshiemeBtophEREShHASe Z%PGEhtPéE BEPPRRS,; a covert
letter or design pattern_is fornmed by a reflective |ayer 43. On top of
this, innubeabfiedi arvelepabhesals apéespieadysempbasdzedvey the entire
covert region, and fixed by neans_of an adhesive | ayer 47. Wth such a
Fegi on of b@%@¥é®ﬁ€ﬂ96095rghanéeééﬁéﬁﬁdréé@hﬁiﬁgstbgngppaétéérfﬁcﬁhﬁ§dmay,
the retro-reflected |light produced by the m nute spheres 45 and reflective
| ayer 43 ith@orehbectedbl&ghhder hheutarekri ghrfase oAl fhehélevertiomensdr di ng
produced by the col or-change ink 23 can be 32 recogni zed; this appears to
change i n sotpes dépendThg vavehenghhbetbatvhew. ekpheséeedwhbanphis is
illumnated with intense light fromthe sane direction as the |ine of view
t he i nt ensd¢yenditheonethe- apflecbédihicgiendescr Rbedrdbogéyi, sasebabivrel y
increased, with the result that the covert recording al so becones visible.
Fi gure 13 shokhsganet berweanpbe ekamhéecbasmsucfi ehioé Lhgher@3s-3&cti on of
a region (for exanple, a cross-section along CC shown in Figure 3) where
the overt aned tovedéntesordingsrshowangbeki gor endidedcki guhe 5 overlap. As
shown in Figure 13, first of all, an overt pattern constituted for exanple
by lettersrospdesigasreéslpetatiedenibh2a spaciBi egpeak €3 tassally, for
exanpl e, colored ink, color-change ink or liquid-crystal ink) on the
surface ofdihgebase 2d10L8.to0poRkelibfriyhetrat hE8aO¥RAL L80Ub@Ank8d4cOat ed
with liquid-crystal ink 63. On top of this, a covert letter or design
pattern isyfernmedebyoBotetheslbvenkayeraggea®d tAPaOhikhEsenknpyMBEAbI €

m nut e spheres 45 are spread so

depending on the angle of view. In contrast, the reflected
beams 37, 41 of the white light beams 35 and 39 that are
incident on areas that have not been specially printed in
this way are all of the same color, so there is no color
change depending on angle of view.

Figure 7 shows an example of the structure of the base
portion of the cross-section (for example, cross-—-section
along the line B-B of Figure 2) of the covert region 5 of
the recorded article shown in Figure 2 or Figure 3.

The example shown in Figure 7 is an example in which a
covert recording is constituted by a recording method in
which optical retroreflection is conferred thereon. As
shown in Figure 7, a transparent reflective layer 43 is

formed with letters or a design pattern (for example,

23



as to cover the entire covert region, and fixed by means of an adhesive

| ayer 47. Wth such a region of overl apping overt and covert recordings
constructed in this way, the retro-reflected |ight produced by the m nute
spheres 45 and reflective layer 43 is not noticeable under natural |ight,
so the overt recording (pattern printed with the specified ink 61) 33
covering t'HENYENE Q- Q@ sthe FAReHB FRCLEH G ?h BheorBPehadith§2aSsPici a
optical effect. Wien illum nated with intense |light fromthe same direction
as the |ingofbagevel t heOt nE@nsef ytivis i henperebrPEE| BERBES| FEARSHREERF bed
above is relatively increased, with the result that the covert recording
(pattern ofpheres efd cxf¢ vEPTe§Rrsad33s afgoCpeebneBeveBEbre. CAVgEEe 14 to
Figure 17 show respectively plan views of different enbodi nents of a
security |abpiomcToantl myre othére Pieedndyi aveadhonlvadhbagetutity | abels are
stirckers having an adhesive | ayer on one face thereof and are enpl oyed by
sticking onto Basubj&cthartprte fdofaexadnplewvihe onsntuypesprbéresodbct)
itself or a package of the subject articles with the aimof protecting

t hese fromloountehd er¢fhgctiveriapad €dvestcoeevedi hgsaarefimdeiva the face
on the opposite side to the adhesive |ayer of these security |abels. The
manuf act uriaygecosl . ofBptsekedgieon s £ ckiee matahieh ofetheandfteveitve
recordi ngs are nade onto the surface of a subject article or packagi ng may
be | ower tleyet hat, ofiimakée ngploaess abhdandvedhesecor danpgs on,the surface of
the subject article itself or the packaging itself. It is desirable that a
re-use preventéopidnnsti Digsbothat beaproyssed shrdtigh thei snhekipessible to
peel off such security |abels once they have been stuck onto a subject
article anghd hhsnhes H5€8rs8! 451 &+ 3fhe upper surface where the minute

spheres 45 are in contact with the reflective layer 43 may
be facilitated or, on the other hand, substantially all of
the light that has passed through the interior of the minute
spheres 45 may be arranged to exit to outside the minute
spheres 45 without being reflected at the surface where the
minute spheres 45 make contact with the adhesive layer 43.
When light is incident on a covert region 5 constructed
in this way, the light 49 that is incident on the region
where the reflective layer 43 is present enters the minute
spheres 45, so part thereof is reflected at the surface of
the minute spheres 45, producing retroreflection light 51
that returns in the direction of the incident light 49.
Part of the remainder of the incident light 49 is reflected
at the surface of the base 21 after exiting to the minute

spheres 45 and exits in a direction (diffuse reflected light
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the market, in order to stick the | abel on again onto a counterfeit
product. In order to prevent re-use, for exanple, the adhesive strength or
adhesive capability of the _ adhesive layer is determ ned such that once

t he | abel has been peeled off the adhesive force is substantially
elimnated. As the adhesive enployed in the adhesive |ayer, there may be
ment i oned dy) wa9mbiceRavpief AaReBEvESOBf thaE Pfpé&heninkierng Adsh Rdvi ng
for exanple an acrylic resin based or epoxy-based skeleton is dissolved in
a sol vent &hdc oxtaat iighpobynehataipohnetdené LasthecsrgirnuEhesei she
produced by drying the solvent. Alternatively, in order to prevent re-use,
for exanpleebhecbiva phuenl #Byisfnett praagnbecptovisdetei ninkgesepbeirey

| abel such that if an attenpt is nade to peel off the security |abel from
t he subj ect¢Sarsdcteboraphtadyingllthé tktarilighkabel reflbretkdnadr thern.
These cuts may be set at will in accordance with the size or shape of the
| abel . As shefaceacbf tbachases2tuatftygr| abékingheéhe mapulbe spheresedSby way
of exanple an area of no nore than 8 square centineters. Wth a security

| abel of sawh exst®l insazeéjirébeteni sohplételyi dkfobrenpati-omgthhe eXt er nal
design of the subject article or packaging of the subject article onto

whi ch thisthabehcigentfikedt the (gnpotiaet vefFngceeat 3ightt Be)l.abel can be
kept low and the step of sticking it onto the subject article presents no

difficulties. SSnsedhensegyrhhyet ahetuz®0-1ighewsha EsguneidéntSwath
circular sticker of radius for exanple 15 mm The portion 200-2 of the

letters "ShHGEDEaRbidheysunéasemef ihbeassSeguErby habeli2@Btlohs,amhevert
recordi ng recorded with col or-change ink using for exanple a |iquid-crystal
material . Jbisoovericee6Qrdignt2090-doks RhtNtednlyohier exaspl ecaisil kscreen
mixed with other diffuse reflected light, so the covert
recording cannot be recognized with the naked eye. However,
if the covert region 5 is illuminated with intense light
from the same direction as the line of vision, the amount of
light of the retro-reflected light 51 becomes larger than
the diffuse reflected light 53, so the covert recording can
be seen.
Figure 8 shows an example of another structure of the
cross—section of the overt region 3 of the recorded article
shown in Figure 2 or Figure 3.
In the example shown in Figure 8, an overt recording is
formed using liquid-crystal ink. As shown in Figure 8,
letters or a design pattern (for example "PRINT") of the
overt recording are printed with a specified ink 61 on the

upper surface of the base 21. On top of this, liquid-
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met hod printing device. The portion of 200-3 of the letters "Genuine"
designated in the Figure with the broken line is a covert recording printed
with an of fset type printing device using for exanple fluorescent ink. This
covert recording 200-3 enploying fluorescent ink cannot be recognized
sinply with the naked eye under natural light and can only be recognized
when il | ungé¥adeal with @{thwime@lm%ansp%arbzaékoni ghehroAgmadResi ve

| ayer, not shown, is provided on the back face of this security | abel

200- 1. Thisssdciwitget abed Q00ide|everbvidedoni Bh chsstReOspediféetded from
the outer edge towards the interior at for exanple three |ocations. The
engt h of imesel cuas Pidary fotoexdnphk mbpube l£@pdbyete padeusobbrthis
security | abel 200-1. When an attenpt is nade to peel off this security

| abel 200-dhamge itk has desor shedkalbove omdprbexampleyadsabj ecligntidel e or

t he packagi ng thereof, the security |abel breaks at the |location of the cut
200- 4, makengst&: usek i mppsise béepldpedseétnrthys| absk, 368ellshoiri~i n Fi gure
15 is a 36 rectangul ar sticker of for exanple height 20 mm wi dth 40 mMm
The porti ofrpdfa? Dikthe 1ehiwised SPOONE thet hegsidfaegsahlt hhk s8guRmity

| abel 300-1 is an overt recording printed by the sil kscreen nethod using

i nk cont ai ¢h&De § 06 r EXaAP e @pELEetabright pess pkgnpne. BABE'kNKk that is used
for the printing of this covert recording 300-2 contains infra-red

absor bi ng Rt es¢@LOR f PFe§Xa0@tEG nﬁi@aé@érmhpsm@ph%caﬁt@bg@r p@aﬁeritmeghe
wavel engt h band of 650 nmor nore is particularly higher than that in other
wavel engt hs bands] . o FONSLAULHE A Yo r WERe SPeSET Lodi b IBp Rt akBhREck-RhFa- I ed
light is directed on to this covert recording 300-2, reflected |Iight "having

a speci fi e, gpectsdl aMeysf oF M icioht @l Brdo 88d hhe seechpabywaveformof this
reflected |light can be checked using a special inspection device in which

this spectral yavelorompats effed et e¥h ous! ¥yystor 81 dRi § QURLE: LeeQRAI Ng
300-2 therefore functions as a covert recording. A So, the portion 300-3 of
the letters, " ipe; i S dg by o] Lo j o] . L ecardi ng
ori nt ed yTorToet B he T ieTng ?%rtééﬁn%%ekﬁﬁaé%ﬁgr%écéﬁ% FeRLohnpe d
covert rec i - 3.enpl oyi ng.p e - recogni ze
?inply mﬁTﬁﬂghggﬁgggﬁééygf%n%%r9%a€§?g$8?igﬁ?gaﬁggcg%?gﬁﬁ§rgg LeCngiEedA
or exanpl e n, i e [ y s : | . An
adhesi ve I%@%@?l%%é %%%ﬁ%j ?%y%%g%gﬁé%g%ng%%% égcéngaEQQSFQ%EESbéggurity
| abel 300- ts, 300-4 ar rovi ded . sho 7 ..at _the four corner
portions o%9tﬁ$% E%%u?%f%uf% er° %ﬁ%iggﬁo%s&mgé Pel a%eﬁh?helggéafity
| abel is peel ed of

f..-_Jh pty, | | 400-1 n in Ei 16 i

(i anond SHORERL a1 tRer 631 Eheat bt ChRaRRF 8o atlar e LentPROCEFES TR

ti 400-2 of the lett ) \ t f f.thi ity lab
300 115 ahhovEr TP Eebr b i r SEbribe (Pt heatbbl of SERAAGE PRRBAt abni ng f or

le I'iquid- t al terjal. Thi t di 00-2 i inted with

For exanpl S 2NS Voet cBRERAPholBr | FRY UEUFEL ATBQC 1 or BRANEPE &
st ar-shaped_ desi gn portion 400-3 jndicated by broken lines is a covert
recordi ng %%?ﬂ*%gsﬁj?ﬁa%n6%fF§%F ?§5etBPFnP?%ﬁ BE@PE@lEEFaglFoﬁnE%QﬁﬁFe
fluorescent ink. This, covert recordi ng 400-3 can ?nl be recogni zed by
vi ewi ng un®erthe| sRerhEieh Wkn ErtP%gFoFE?r?Pgh? usFn§PPBFLERalBr& S bl ack
light". An adhesive | ayer, not shown, is provided on the back face of this
security |&pel repdining pagli {Raningutie 10019 aPe pRevEREALASeEnoRE at two

corner portions of this security |abel 400-1. The securitg | abel 500-1
shown in Fﬁbhr§31¥3i§e§l§?5?d- Consequently, the color obtained by

combining the anticlockwise beam 67 reflected by the liquid-
crystal ink 63 and the clockwise beam 73 reflected by the

specified ink 61 is observable by human beings.
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shaped sticker of for exanple area 7.5 square centineters. The portion
500-2 of the letters "Long Life" on the surface of this security | abel
500-1 is an overt recording recorded with a col or-change i nk containing for
exanple liquid crystal material. This overt recording 500-2 is printed 38
with for exanple an offset type printjing device. A so, the portion 500-3 of
the letters "EDR EORErast N'if neh@ AU Y Tk m? i irrcilied cfert! retor di ng
printed with an offset type printing devjce using for exanple fluorescent

i nk. An adheEssret | g L HOAL shovat st provsiRnonit e daekIFeR B3¢ hi s
security | abel 500-1. In addition, cuts 500-4 are provided as shown at two
recessed dorheaxgiarte oiee draddi sl seaurhe yseemel s 5Lt TP et¥Prbodi ment s of
the present invention have been descri bed above, these are given by way of
exanpl e f orinsslatiy ipnlafized pramentanhveln¢lont sedo¢ami s7 nndi nt ended
that the scope of the present invention should be restricted solely to

t hese enbodiodntisse TheamprEsentin i tventdom wan ahetesor odd Purve ntdudracti ce
in various other nodes wi thout departing fromthe essence thereof. A
recorded ard itie @cordangedbatime piesedichnviestt i oh ey bequsdtctwsprkvent
counterfeiting of a product or to check the genui neness or thereof, by
bei ng applirad 63, tttee ppodiiciocitwedd , badrm ch7 neyite 04fvertadisby yipes
manuf act ured of various nmaterials such as paper, plastics, netal or wood,
or to the predittcpackayi gk 063 amed | tias ye Bstkwel €5 Isemh 28 lgetia@nt ees
associated wth the product. Also, a security |label according to the
present i nveMdmi:t@y tierohidh i gied odupdeyepdtoh Dik pgdductheounterfeiting
or checki ng of genui neness, by being stuck onto products of various types

39 transmitted clockwise beam 792 is incident on the base 21,
where part thereof 81 is absorbed and the remaining part
(having the color of the base 21) 83 is reflected.
Consequently, the color obtained by combining the
anticlockwise beam 77 reflected by the ligquid-crystal ink 63
and the clockwise beam 73 reflected by the base 21 is
observable by human beings.

Since the color of the specified ink 63 and the color cof
the base 21 are different, the color that is observed by
human beings is different in the region of the specified ink
63 and of the base 21. Furthermore, this observed color is
not a simple color but rather is a color having a special

. optical effect due to the action of the liquid-crystal ink
63. For example, if the specified ink 63 is black, a
rainbow—-colored effect appears in the color that is seen.

Also, if the specified ink 63 is a color-change ink, the
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as descri bed above, the packaging of these products or ancillary articles
associ ated with these products. 40 CLAIMS 1. Arecorded article
conprising an overt recording recorded by an overt technique and a covert
recording recorded by a covert technique on the sane recordi ng nmedium 2.
The recorded article according to claim 1, wherein said overt recording and

sai d coverdokdithihg atSe¥nsts paiiyed | Y1 eheFihp. c8loTRehrBES: 8E8°SFti cl e
according to claim1, wherein said overt recording and said covert

recor di ng k%0 of i fditeraac i ipd desl gh3 4s Fheéigeédrasusapti énk agcording
to claim1, wherein said overt recording is formed by superinposing |liquid
crystal imdworrm ebiett ArpRRrs nk. 0B, tiTheotesdr Beddar Lfcktbeabededéhgito
claim1, wherein said overt recording and said covert recording are at

| east partfict |eraupes iviposed.a edhe ¢ebor defifacti ebpeacsoidi hhet 60&PEI m 5,
wherein said covert recording is fornmed by an optical retroreflection |ayer
conpri si ngchatnute fgeamspalremlpteses, athangetoonhavingnspaprentatef| ecti ng
| ayer. 7. The recorded article according to claim1, wherein said overt
recor di ng eftecaiabcoresd becorai hggaeid-¢thessaheink pBanadesitgheand are
stacked in alignment. 8. The recorded article according to claim7, wherein
sai d overtremeaduted) by 4 g il dycslpercopdsing liquid 41 crystal ink on
an underl ayer of a specified color,

Figure 9 is yet a further example construction of the
cross—section of the overt region 3 of the recorded article
shown in Figure 2 of Figure 3.

The example of Figure 9 is also an example in which an
overt recording is formed using liquid-crystal ink. As
shown in Figure 2, first of all, a coating of the specified
ink 61 is applied to the entire overt region 3 on the upper
surface of the base 21. On top of this, an overt pattern of
for example letters or a design (for example "PRINT") is
printed with liquid-crystal ink 63 having circular
polarization dichroism.

When light is incident onto the overt region 3
constructed as above, in the region printed with the liquid-
crystal ink 63, as already described, a color having a
special effect obtained by combining the anticlockwise beam
67 reflected by the liquid-crystal ink 63 and the clockwise
beam 73 reflected by the specified ink 61 is observed by

human beings. In contrast, in the region where there is no

28



t he background regi on around said overt recording is formed by
superinposing said liquid-crystal ink on an underlayer of a different color
or by directly enploying an underl ayer of said specified color, wthout
superinposing said liquid-crystal ink thereon mhereby said overt recording

is made to_function also as a _covert _recording e recorded article
accor di ng %quF§|ﬁ¥YStﬁke%EFn6§alHeé%éFFe?eéégﬁFn67l§ffBFﬁEEO&§Fn§f|nk
that, in response to illumnation with specified |light, outputs reflected

light or tEBpstPeebBiedghbknali by absperedal pattern that nmatches a

speci fied spectral pattern stored beforehand in an inspection device and
sai d overt recbtdthguidebebpotadcthanstheseonstauebient shevor dnnfigupabl e
of being checked by said inspection device. 10. A nethod of ascertaining
genui nenes8 afdathecopuetrartichesbawnhighFigufer fedonldeber dpmginkdt
functions as both an overt recording and covert recording, using |iquid
crystal inRpecofipcasing theostepsrefion obsédvbagdsaidnedcbydedmhihiobe
through a clockwi se circularly polarized plate; and observing said recorded
article thtbugh appast ofcpactkerse vamelyar byppotarnzpdiptatiebyll. A net hod
of ascertaining genuineness of a recorded 42 article on which is fornmed a
recordi ng dvhatlévbntyi ensigeiliethyanadvénk 68contdonghandpeoyéd edr ¢nr di ng,
using ink that, in response to illumnation with specified |ight, outputs
reflected bighé patteansihhtwrilchi ghinbangngsaecgpectedl opayt eioht hAe nat ches
a specified spectral pattern stored beforehand in an inspection device,

conpri si ngspbeisieqsink: 6obaalnangatetkachednteghivien thansmytied |ight
output fromsaid recorded article by illum nating said recorded
crystal ink 63 overlaying the base 21,

Furthermore, the overt recording formed using the
liquid-crystal ink shown in Figure 8 and Figure 9 also has
the function of a covert recording, due to the circular
polarization dichroism possessed by the liquid-crystal ink.
This will be described with reference to Figure 10 and
Figure 11.

Figure 10 describes the appearance of an overt region
formed using liquid-crystal ink 63 when viewed through an
anticlockwise circular polarization plate 101 that
selectively transmits anticlockwise light. Figure 11 shows
the appearance of an overt region formed using liquid-
crystal ink 63 when viewed through a clockwise circular
polarization plate 103 that selectively transmits clockwise
light.

As shown in Figure 10, when viewed through the
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article with specified light; and conparing said specified spectral pattern
stored beforehand in said inspection device with the spectral pattern of
the reflected Iight or transmtted |light output fromsaid recorded article.
12. A security | abel conprising an overt recording fornmed by an overt

techni que and a covert recording formed by a covert technique on the
surface ofanthkchaghwiseortraglacdpahprahdatiupnhetatenpPilsi ag aheadhesi ve

| ayer whereby the security | abel can be stuck onto a subject article or

subj ect artétlechpedkegimy.613. 73, sééurBByihabeingcfordi hhet segliahm 12
wherein said overt recording is a recording that produces a col or change
dependi ng creeedleiof bbgeidatcrvetdy seke6Bivenigf kbet aoniofokkghteand sai d
covert recording is a recording that is capable of being recognized by

enpl oyi ng lespecé T iaddt 00l refld8teddeyi thke lidquilecsegstrit ynkabel aaecor di ng
to'claim 13 wherein ' said overt recording is a recording nmade using a
liquid crysiisdrved esn apaseage sSthroegbr thagantivhbchwasentercallars enpl oyed
obtained by lamnating a netallic oxide |ayer and/or nmetal and a thin-film
m ca gl asspdryeizantborpbaté conl oxi dénsd§uedbeySeehei k¥glhahekoaesarding to
claim12 further conprising a second covert recording fornmed using a

material spcth thied 1heuspeetyatapaifer 63 odppbersei heehedshinghtobr
transmitted light in response to |Ilun1nat|on with the specified Iight

mat ches t her spaed i ook spectral opai ¢8I Ncrhvsedebetpr 88aBd LRet he inspection
device, on the surface of said same recordi ng nedi um
underlying layer (for example whether this consists of the
specified ink 61 or the base 21). That 1s, the pattern that
is printed with the specified ink 61 in the region coated
with the liquid-crystal ink 63 cannot be seen. However, the
reglon that is coated with the liquid-crystal ink 63 and the
region that is not thus coated (region where the reflected

light 87 is directly incoming from the specified ink 61) can

be distinguished by different colors.

Contrast, as shown in Figure 11, when viewed through the
clockwise circular polarization plate 103, of the reflected
beams 67, 73, 77, 83 incoming from the region coated with
the liquid-crystal ink 63, only the clockwise beams 73 and
83 that are reflected by the underlayer after passing
through the liguid-~crystal ink 63 are observed through the
anticlockwise circular polarization plate 103.

Consequently, in the region coated with the ligquid-crystal

ink 63, the pattern printed with the specified ink 61 and
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16. The security | abel according to claim12 wherein said overt recording
is formed using a material such that the spectral pattern of the reflected
light or transmitted light in response to illumnation with the specified
| i ght matches the speC| fied spectral pattern stored befor ehand in the
i nspection_devi ce, é/ sai d overt recording function 0 as a second
covert recotdivRL Tf?n W*hje Rettrey Fandi PRERBFAi Right BecF FﬁF 2 having an
area of no_nore than 8 square centineters, 18. The security | ahel accordl ng
to claim 13 ARG SPedt SHRFEYRAr Hhe E%EE?FPyOFaEEF PEeBr6kef LRkafl
attenpt is 44 made to_peel the security |abel off once it has been stuck
onto the stiffects a#23Ed. vieh W%:Eh%]éll%‘rcﬁﬁﬁﬁ?ac%ﬁh fg andeEbfity | abel
wherein an overt recording is printed by an overt technique and a covert
recor di ng P&t EF et byh e %@@/‘é*gl%@cmkqéb bhathéssapt FBEsraPA§eftedi um and
the printing by said overt technique is silkscreen nethod printing. 45
AY% A{ L. RPRRE  wiath Athe AsRme) CALOT  Popeuaiy thal chopakwiAg, AA9. AAr. AA . A& L
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above film. The distinction between clockwise polarization

and anticlockwise polarization plates is achieved by
sticking on a linearly polarized plate and a 1/4 wavelength
film at an angle offset by 45° with respect to the axis of
linear polarization.

Figure 12 shows an example of the structure of the base
portion of the cross-section (for example, cross-section
along C-C shown in Figure 3) of a region where the overt
regions 3, 13 shown in Figure 3 to Figure 5 and the covert
regions 5, 15 overlap.

As shown in Figure 12, first of all, an overt letter or
design pattern 1is printed with color-change ink 23 on the
surface of the base 21. On top of this, a covert letter or
design pattern i1s formed by a reflective layer 43. On top
of this, innumerable minute spheres 45 are spread so as to
cover the entire covert region, and fixed by means of an
adhesive layer 47.

With such a region of overlapping overt and covert
recordings constructed in this way, the retro-reflected
light produced by the minute spheres 45 and reflective layer
43 is not noticeable under natural light, so only the overt

recording produced by the color-change ink 23 can be
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recognized; this appears to change in color depending on the

angle of view. However, when this is illuminated with
intense light from the same direction as the line of view,
the intensity of the retro-reflected light described above
is relatively increased, with the result that the covert
recording also becomes visible.

Figure 13 shows another example of the construction of
the cross-section of a region (for example, a cross—-section
along C-C shown in Figure 3) where the overt and covert
recordings shown in Figure 3 and Figure 5 overlap.

As shown in Figure 13, first of all, an overt pattern
constituted for example by letters or designs is printed
with a specified ink 61 (usually, for example, colored ink,
color-change ink or liquid-crystal ink) on the surface of
the base 21. On top of this, the entire overt region is
coated with liquid-crystal ink 63. On top of this, a covert
letter or design pattern is formed by a reflective layer 43.
On top of this, innumerable minute spheres 45 are spread so
as to cover the entire covert region, and fixed by means of
an adhesive layer 47.

With such a region of overlapping overt and covert
recordings constructed in this way, the retro-reflected
light produced by the minute spheres 45 and reflective layer
43 is not noticeable under natural light, so the overt

recording (pattern printed with the specified ink 61)
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recording (pattern of the reflective layer 43) also becomes
visible.

Figure 14 to Figure 17 show respectively plan views of
different embodiments of a security label according to the
present invention.

The security labels are stickers having an adhesive
layer on one face thereof and are employed by sticking onto
a subject article (for example various types of product)
itself or a package of the subject articles with the aim of
protecting these from counterfeiting. Overt and covert
recordings are made on the face on the opposite side to the
adhesive layer of these security labels. The manufacturing
cost of sticking a sticker on which overt and covert
recordings are made onto the surface of a subject article or
packaging may be lower than that of making overt and covert
recordings on the surface of the subject article itself or
the packaging itself. It is desirable that a re-use
prevention function should be provided so that it is not

possible to peel off such security labels once they have

been stuck onto a subject article and this has been sold in
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10%& () - 1%A& in wﬁ&éﬂ aF¥%51n having for example an acrylic resin-

based or epoxy-based skeleton 1s dissolved in a solvent and
oxidative polymerization of the resin constituents is
produced by drying the solvent. Alternatively, in order to
prevent re-use, for example one or a plurality of cuts may
be provided in the security label such that if an attempt is
made to peel off the security label from the subject article
or packaging, the security label is broken or torn. These
cuts may be set at will in accordance with the size or shape
of the label.

As the area of such a security label, there may be
mentioned by way of example an area of no more than 8 square
centimeters. With a security label of such a small size,
there is little risk of impairing the external design of the
subject article or packaging of the subject article onto
which this label is affixed, the manufacturing costs of the
label can be kept low and the step of sticking it onto the

subject article presents no difficulties.
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with the naked eye under natural light and can only be
recognized when illuminated with ultraviolet rays using
"black light".

An adhesive layer, not shown, is provided on the back
face of this security label 200-1. This security label
200-1 is provided with cuts 200-4 directed from the outer
edge towards the interior at for example three locations.
The length of these cuts 200-4 is for example about 1/2 of
the radius of this security label 200-1. When an attempt is
made to peel off this security label 200-1 once it has been
stuck on to for example a subject article or the packaging

thereof, the security label breaks at the location of the

cut 200-4, making re-use impossible.

The security label 300-1 shown in Figure 15 is a
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10%&' ()- I0Bs covert recording 300-3 employing phosphorescent ink

cannot be recognized simply with the naked eye under natural
light and can only be recognized for example when
illuminated with ultraviolet rays using "black light". An
adhesive layer, not shown, is provided on the back face of

this security label 300-1. Cuts 300-4 are provided as shown
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| FM 10%& () - @BLO%&’ () - Y9- 109%& ()-Y3' ! 109%& ()-Y, ! 10%& ()- Y&310%& () - a- gdEVK@
| 1.- 109 d)atdnd-10%pdqd - TR £ )ated ADPKeXImYSe @ square
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U& () - 310% U {Je RIOD%NKES (JeddON W& 4De F1HD80-1 is an overt recording

recorded with a color-change ink containing for example
liquid-crystal material. This overt recording 400-2 is
printed with for example a silkscreen method printing
device. Also, for example a star-shaped design portion
400-3 indicated by broken lines is a covert recording
printed with an offset type printing device using for
example fluorescent ink. This covert recording 400-3 can
only be recognized by viewing under illumination with
ultraviolet light using for example "black light". An
adhesive layer, not shown, 1s provided on the back face of
this security label 400-1. 1In addition, cuts 400-4 are
provided as shown at two corner portions of this security

label 400-1.

The security label 500-1 shown in Figure 17 is a star-
shaped sticker of for example area 7.5 square centimeters.
The portion 500-2 of the letters "Long Life" on the surface
of this security label 500-1 is an overt recording recorded
with a color-change ink containing for example liquid-

crystal material. This overt recording 500-2 is printed

38



U& () - F10% U& ()-[ dESHE 10Y3(10% U& () -, &10% U&' () - F&$10% W& () -F " 10%

U& ()-F 110% U& () - F&L0% U& () -\ A{ aBSH= 10! F410% U& () - | @10%

U ()-1" 90$100MU&" ()-Y3. 10% U& ()-1,,!10% U& ()-Y&*!10% U8 ()-{/kb@

11 <810%<H<H&' () - 310%8 () - F& 10%4& ()~ 10 U 10 U 10 U 10% U& () - YL610%
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10H: 10%4& ' Hrokdrb 1ik{41&  )a Lely+ recording printed with an offset

type printing device using for example fluorescent ink. An
adhesive layer, not shown, is provided on the back face of
this security label 500-1. In addition, cuts 500-4 are
provided as shown at two recessed corner portions of this
security label 500-1.

While embodiments of the present invention have been
described above, these are given by way of example for
description of the present invention and it is not intended
that the scope of the present invention should be restricted
solely to these embodiments. The present invention can
therefore be put into practice in various other modes
without departing from the essence thereof.

A recorded article according to the present invention
may be used to prevent counterfeiting of a product or to
check the genuineness or thereof, by being applied to the
product itself, which may be of various types manufactured
of various materials such as paper, plastics, metal or wood,
or to the product packaging or ancillary articles such as
guarantees associated with the product. Also, a security
label according to the present invention may be utilized for
prevention of product counterfeiting or checking of

genuineness, by being stuck onto products of various types
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FF(M 109&' () - YS& 109 ()-FL$! 109%&' ()-FF"109%& ()- Y@
109&' () - FO& 100& (A -EB¢brPSEE article comprising an overt recording
YY4" 109&' ()-! f2940%& ()-!LLO#109%& ()-Y.310%& ()-FS, 10%&' ()-YL*:!10%& ()-u
[b@ recorded by an overt technique and a covert recording

recorded by a covert technique on the same recording medium.

2. The recorded article according to claim 1, wherein
said overt recording and said covert recording at least
partially overlap.

3. The recorded article according to claim 1, wherein
said overt recording and said covert recording are of
different plan design.

4, The recorded article according to claim 1, wherein
said overt recording is formed by superimposing liquid-
crystal ink on a color—-change ink.

5. The recorded article according to claim 1, wherein
said overt recording and said covert recording are at least
partially superimposed.

6. The recorded article according to claim 5, wherein
sald covert recording is formed by an optical
retroreflection layer comprising minute transparent spheres
arranged on a transparent reflecting layer.

7. The recorded article according to claim 1, wherein
sald overt recording and said covert recording are the same
in plan design and are stacked in alignment.

8. The recorded article according to claim 7, wherein

said overt recording is formed by superimposing liquid-
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109%&' () - | wa{ddH¥d¥er bf said specified color, without superimposing
said liquid-crystal ink thereon
whereby said overt recording is made to function also as
a covert recording.
9. The recorded article according to claim 7, wherein
sald overt recording is formed using ink that, in response
to illumination with specified light, outputs reflected
light or transmitted light having a spectral pattern that
matches a specified spectral pattern stored beforehand in an
inspection device
and said overt recording thereby functions also as a
covert recording capable of being checked by said inspection
device.
10. A method of ascertaining genuineness of a recorded
article on which is formed a recording that functions as
both an overt recording and covert recording, using liquid-
crystal ink, comprising the steps of:
observing said recorded article through a clockwise
circularly polarized plate; and
observing said recorded article through an anti-

clockwise circularly polarized plate.

11. A method of ascertaining genuineness of a recorded
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spectral pattern that matches a specified spectral pattern
stored beforehand in an inspection device, comprising the
steps of:

obtaining reflected light or transmitted light output
from said recorded article by illuminating said recorded
article with specified light; and

comparing said specified spectral pattern stored
beforehand in said inspection device with the spectral
pattern of the reflected light or transmitted light output
from said recorded article.

12. A security label comprising an overt recording
formed by an overt technique and a covert recording formed
by a covert technique on the surface of the same recording
medium and further comprising an adhesive layer whereby the
security label can be stuck onto a subject article or
subject article packaging.

13. A security label according to claim 12 wherein said
overt recording is a recording that produces a color change
depending on angle of observation by selective reflection of
light and said covert recording is a recording that is

capable of being recognized by employing a specified tool or
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and/or metal and a thin-film mica glass layer and/or silicon
oxide.

15. The security label according to claim 12 further
comprising a second covert recording formed using a material
such that the spectral pattern of the reflected light or
transmitted light in response to illumination with the
specified light matches the specified spectral pattern
stored beforehand in the inspection device, on the surface
of said same recording medium.

16. The security label according to claim 12 wherein
sald overt recording is formed using a material such that
the spectral pattern of the reflected light or transmitted
light in response to illumination with the specified light
matches the specified spectral pattern stored beforehand in
the inspection device, whereby said overt recording
functions also as a second covert recording.

17. The security label according to claim 12 having an
area of no more than 8 square centimeters.

18. The security label according to claim 12 having a

cut such that the security label is broken if an attempt is
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silkscreen method printing.
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