19 JUN 2006 DESCRI PTI ON RECORDED ARTI CLE W TH ANTI - COUNTERFEI T MEASWRRS 2006
TECHNI CAL FI ELD The present invention relates to a recorded article such as
for exanple a printed article, with anti-counterfeit neasures. BACKGROUND
ART In order to prevent counterfeiting of recorded articles such as for
exanple printed articles produced by color copying technology using an
optical image scanner and color pri idjorder to ascertain

genui neness by identifying whether a s&%ject article is a forgery or a

genui ne article, n I i Eﬁﬁh i ch
special optical g?%@%?r%é%ﬁggEggnggp |edQ% iﬁe suf¢ace c9ﬁ§$y1 printed
article. Such recordlng technlqueilégégﬁéghgﬁéggg counterfeiting can be
classified into two types, called rt. The special optica
characteristics of the overt technique are exposed i an be jdentified
Simply by di rechS RASHETY W (TR LI ok e5 ot Andef CRATAPAI STFLGRE, SHHE
speci al optlcal characteristics of the covert _technique are hidden and can
only be i dét e By RA@vi iyf 1 tibdRraspeet &t BhticartcoREPPFERSSOF using

special optical tools. A typical exanple of an overt technique is recording
or printi AFaF35¥F -a col or-change ink; this is disclosed in 1

BACKGRQUND ART

In order to prevent counterfeiting cof recorded articles
such as for example printed articles produced by color
copying technology using an optical image scanner and color
printer or in order to ascertain genuineness by identifying
whether a subject article is a forgery or a genuine article,
recording or printing technigques are known in which special
optical characteristics are applied to the surface of the
printed article. Such recording techniques for preventing
counterfeiting can be classified into two types, called
overt and covert. The special optical characteristics of
the overt technigque 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
technigue are hidden and can only be identified by viewing
under special optical conditions or using special optical
tools.

A typical example of an overt technigue is recording or

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



19 JUN 2006 Lai d-open Japanese Patent Publication No. H8-324169 or Lgb4yn 2006
open Japanese Patent Publication No. H9-254520 or Lai d-open Japanese Patent
Publ i cati on No. H10-060303. A color-change ink has the property that the
mai n wavel ength of reflected |ight therefromwhen white light is directed
on to the surface of the ink changes depending on the angle of incidence
(angl e of EefHecwieon)larkne perRaiand Ropbicatien Narfh8e3phlAPedrwiehda

col or-change i nk therefore changes when the angle of viewing is changed. A
typi cal exapphe Jafoaaecry it drec ulguie-a siorecde di hg-db45p01 ati hg ideoprpani ed
by surface processing to produce optical retroreflection properties, as

di scl osed UapHSeskatRatte™No. P RAN/GO8 ar Nal diopehs Japanesk Palemt-cBahbecati on
No. H10-97308, for exanple. Optical retroreflection nmeans a reflection

char act eri shkchalereky divgaang) ectoft i410d dedice @nde 1 éhgrangkereffieetkact i on
are substantially the sane i.e. a reflection characteristic in which

incident |pghhti snkerisr ARGk iate tihegHefi ecd edebt8At ohStbetuened to the
l'ight source. A covertly recorded portion having optical retroreflection

is of exacthyrbbe $aMBHOlKk ahddifes HEFAA NG A eghON2MGER ¥irewed under
natural |ight and so cannot be dlstanU|shed but can be di stingui shed from

e qoos HEA08 A0 QRMED M WIS & SR SkehOBLea KASBBE NSO
for proces§hggac% %rlnted with a color-change ink therefcre changes
when the angle of viewing is changed.

A typical example of a covert technique is recording or
printing accompanied by surface processing to produce
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 ceoclor as the
surrounding region when viewed under natural light and so
cannct be distinguished, but can be distinguished from the
surrounding region when viewed using a special teol.

Since both overt techniques and covert techniques

require special inks or special processes for processing, a



19 JUN 2006 recorded article manufactured using such techniques cannqt ;08406
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 light. Accordingly, even supposing such a

si npl e counteerdmided 4orpdeiceé appessstonetihesiapketchpeephe iguaheamicket can

easily notice that it is not a genuine product. The effectiveness of overt

techni ques Hen B0} dilidd St HPh€ acounpeef eblopr edydles . fromthe market is
therefore high. Qher hand, since the |ocation and type of such overt

recording on the ﬁédﬁ@ilé&ﬂi@&&l@@ AR EcApRar ek rto tkban igyes Hafs aryane,
this gives a clue to other persons intending to imtate such overt

recording. JgbICiUH rasy . a tHOuREESLOES 9£t§@Y€rhah%%@%@h&@dC%@n%hﬂ?ﬁy noticed
by people in the market. There is therefore little |likelihood of Clues to

mtate thicauel L pE0idling bekotlor OLUENCLOCALNEE BEEAEnHiAURKET . PeoPl e

in the market = cannot nornally identif he presence of covert recording,
so there is, P qﬁgﬁtl y |y cheated
even by si %en%%gﬁt%ﬁ el %#t?% Rt Igtlgéth g@g aQEVE%THéﬁm%n obj ect

of the’ present, ﬁht%fn)p?&%tmpg&g{ggtQUCRrQVSl%peer889&%%%&@C'e or

printed arfic

product appears on the market, people in the market can
easily notice that it is not & genuine product. The
effectiveness of covert techniques in excluding simple
counterfeit products from the market is therefore high.
Other hand, since the location and type c¢f such overt
recording on the article in gquesticn are apparent to the
eyes of anyone, this gives a clue tc 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 probabkility of people in the market being
simply cheated even by simple counterfeit articles.

DISCLCSURE QF THE INVENTION

An cobject of the present invention is therefore to

provide a reccrded article or printed article with anti-



19 JUN 2006 counterfeiting measures whereby counterfeited articles ang
genuine articles can be visually distinguished in sinple fashion in't
mar ket and wherein it is not possible to identify in sinple fashion in the
mar ket the |ocation and type of the anti-counterfeiting neasures that have
been taken. A further object of the present invention is to provide a
security | akeintgr fidiet ifray medswrdéabehe oéb gt tcketestel abbieartor1ski akidng onto
for exanple products or product packaging, that can be enpl oyed for

prevent i ng qeeuntrey feididige Ofc4 askict Ss @51 feraaseertai Bhag gandipeness. A
recorded article according to one aspect of the present invention conprises
an overt reGHidig fHrormRd lyr1ad: AYEMhnd £chni gre; andof so¥8ibikeear di ng
formed by a covert technique on the surface of the sane recorded nmedi um
Wth this.ieeqnded a1 tdiche.c geuineness Gad he.rscerial Pedak2onsianl e
fashion even in the market by means of the overt recording ang, even if
counterfei 0 r_d1m L Ag: C LN epui.neness can
still be atstgg{et %l%r:le eal%rs}lle\%g %({peA@é%%/fe?%t%‘tel%orﬁgd‘?%%{:é% g%g{:agggl;%e?g% ic effect
of the ov%r&e§pd covert recordings is obtained in that the presence of the
overt recoréing'in this recorded article acts as a decoy naking it

difficult to nqtice H?e presence . of the covert,recording. Ip a record
article accord%h tt Iécﬁpéﬁé faglthe present inventionvis Qo provide

ﬁlejN 2006

ed

a security label in the form of a label or sticker suitable
for sticking onto for example products or product packaging,
that can be employed for preventing ccunterfeiting of
products or for ascertaining genulneness.

A recorded article according to one aspect of the
present invention c¢omprises an overt reccrding formed by an
overt technigque 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 1f 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 nctice the presence
of the covert recording.

In a recorded article according to the present



19 JUN 2006 invention, it can be arranged that the overt recording aggJUszm
covert recording at least partially overlap. It can also be arranged'to
make the overt recording and covert recording of different plan design in
regard to for exanple their shape or size. Such an arrangenent nekes
counterfeiting even nore difficult. The overt recording may be nade

extrenmely dirfdd:tHdn 0t countgef gbtah¥eHORRERY thy: folfe X & SURLIEHNFOSI NY
| iquid- crystal ink on a color-change ink. Al so, when the overt recording

and covert JReordiNg-&F & nSUPELT i BRO%CHarthB169VeRie 16GOr difg Jmy Ded ¢red
by an optical retroreflection |ayer conprising mnuté transparent spheres

arranged o cti I /th u i ~gunder
g %&é{%&?p@é ek & el ectiBgy! §¥€66§1¥\§r§t iagﬁ e LGONSE UGN lf“

natural Iight, covert recording is su y transparent or close

to tfanspg{iﬁfr%exfé}gcptm arf"&éé%I@r??%d.iranﬁrﬁ.e“c‘éb%'oc}we%%% % tg{ef’ia{ lh%aij%en'

When vi ewe con I ONS Or using a speéci to e covert

recording ean &g ol early, seen, . The oxert regording and coverl recorging can

al so be stackKed in per ect d?lgnn%nt By making PRET p an &géign such as

shape and si.ze..conpletely identical. If this is done, an even nore
&%@%}%ﬁ

ef fective der et of the overt recording may be exhibited. Also, the

overt recor ding, iy, be { arred by, superifosing (Ll guldyoryatgl, Lk qn an
counterfeit by forming by for example superimpcesing 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
a2 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. If 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

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



19 JUN 2006 superinposing a background region around the overt recordihgy 26l
superinposing liquid-crystal ink on an underl ayer of different color, or
may al so be forned by directly enploying an underlayer of the above
specified color, wi thout superinposing liquid-crystal ink thereon. In this
way, the overt recording can also function as a covert recording. In this
way, ascer tsaigdmghgenitinendssclcgnoed pesd deedrousinghtheveeterkcredandi ng
function, by observing this recorded article, on which a recordi ng has been
fornmed thator faueddions diotd BSgwid-evefdétaecondi 6g anduadeevakkrr egor di ng,
using liquid-crystal ink, through for exanple a clockwise circularly

pol ari zed pi:atm and andlich OCkMI By Ca T £l 19¢ | forrﬁ@ﬁaEKZ@QrEE@U& ehB3poehivel y.
A security label according to a further aspect of t present invention

conpri ses %&‘%HH@rﬂé%éHCBfEkﬁé”éE%béﬂ%ﬁ%blPYQ&tcB?SP”'QE%h%B@ a covert
recording formed by a covert techni que on the surface of a single recording

redi um and o fyuelo SOPI 855 Al AdNes] Ve, AYRL: BOET ebynt bes SeGULTt yy | abel

can be stuck onto a su ect article such as a product or produc paCEaglng

The overt reeqr d'ﬂ?egzc!éqbflr?qg?!ﬁ szsopf 1809 £olor g 8-98 Q@B%B%gg on the

angl e of observatio ctive re ctlon of "I rght & cover recordi ng
| S capa_bl e of elt@g. | Céﬁa ! fa{ e}pé/aﬂ? ggngl cztarqoﬂée per grme
Al ternatively, t e overt r'ecor di ng nay pro uced usih

using the covert recording function, by observing this
recorded article, on which a recording has been formed that
functicns both as an overt recording and a covert recording,
using liguid-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
technigue 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 preduct
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



19 JUN 2006 a liquid-crystal material or may be produced using a ”Hﬁffiﬁﬁmm
obtained by lamnating a netallic oxide |ayer and/or netal and thin- Hfm

m ca glass |ayer and/or silicon oxide. Alternatively, the covert recording
may contain a material that reflects or transmts |ight of a specified
spectral pattern with respect to infra-red light, so as to enable the

genui neness 1t henédfctrgshe lascardrdialedbynagdmpaptrogute speagral pattern of
the light that is reflected or the light that is transmtted in respect of
illum natisatarihli pbraihed lHyghtamiddt ingpecheadl patt exhdet hat,cltas been
stored beforehand in a specified tool or device. Also, the area of this

security |ahe)crayebalnendre i d-Ein s sigarel £e8t L apber snaFukt Benmeeg, the
security label may be provided with a cut at one or a plurality of

| ocations skchethat, if an attenpt is made to peel off the security | abel
once it has been a fixed to a subject article, the security |label is

broken and r endeg ecia¢aRabl e ofe Ruiss At dhe AEthod by Rl goturing a

security label according fo the present 1nventioh, an overt recordi ng nmay

e, " YGEDa kel SSHLE WS Soterly R0E 08 Tolpohecoiint oo b
overt teChﬂégggrQEpr%t%rE with respect to infra-red light, so as to

enakle the genuineness thereof to be ascertained by

comparing the spectral pattern of the iight 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.

Alsc, 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 c¢ff the security label once it has
been a fixed to a subject article, the security label is
brcken 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 technigue and a covert recording may

be printed by a covert technique printing on the surface of

the same recording medium; the overt technigue may be a



19 JUN 2006 sil kscreen net hod. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gys ¢unt4wos
and Figure 1B are diagrans of a recording surface printed with a

col or-change i nk using an overt technique; Figure 2 is a plan view show ng
the plan design of major parts of an enbodi ment of a recorded article
according to the present invention;, Figure 3 is a plan view show ng the

pl an desi g@iQfk seRje@n mptHed of anot her enbodinent; Figure 4 is a plan view
showi ng the plan design of major parts of a further enbodinment; Figure 5 is

a plan view showi ng the pranrdesk@RIOfTIOR] OF TREM hRa@fry®f a further
enbodi nent; Figure 6 is a cross-sectional view show ng an exanple of the

construction ofr;ja.8ase PHd 1 Bfrd he f‘arrfés%z%‘%j?}ér%‘ of (£ 0Fc8X2APLE:
cross-section along the line A-A of Fi gure 2) an overt region 3 of the

printed a”sh%'f%c%h "i‘l LGUWHE 2cc9ir '3 ok 9 1
Cross-sectional l_!hovcd:ng an aexarrp cgjfglﬁ%el cons%%ét%onég‘firg base
portion of .the (_:L %%s section, (for exarrpl e, cross-section along the line
B-B of Figure f) of’ a covert region 5 of the printed article shown in
glgure 2 or F%g% %eBQ Flg%rplaﬂ %1%wfr9§%w%ﬁfﬁhﬁgal 'e§é§§8%‘99 aa§8£ther

parts of an embodiment of a reccrded article according to
the present invention;

Figure 3 is a plan view showing the plan design of major
parts of another embodiment;

Figure 4 is a plan view showing the plan design of major
parts of a further embodiment;

Figure 5 is a plan view showing the plan design of major
parts of yet a further embodiment;

Figure 6 i1s a cross-—-sectional view showing an example of
the construction of a base porticn of the cross-section,
{(for example, cross—section along the line A-A of Figure 2)
of an overt region 3 of the printed article shown in Figure
2 or Figure 3;

Figure 7 is & cross-sectional view showing an example of
the constructicn of a base portion of the cross—-section,
(for example, cross-sectlon along the line B-B ¢f Figure 2)
of a covert region 5 of the printed article shown in Figure
2 or Figure 3;

Figure 8 is & cross-sectional view showing a further



19 JUN 2006 exanple of the construction of the cross-section of an oyghtn 2006
region 3 of the printed article showmn in Figure 2 or Figure 3; Figure 9 1s
a cross-sectional view showing yet a further exanple of the construction of
t he cross-section of an overt region 3 of the printed article shown in
Figure 2 or Figure 3; Figure 10 is a cross-sectional view show ng the

appear ance epaepliche; ovetd dReortidgi 0r sedtHsi BgokhBeskicUiod- oaT st @k eiritk
shown in Figure 8 and Figure 9 is observed through a circularly polarized

plate that rd@ansnii S atd Glockd$es pol arkzedolhghh; rELavee 21bd Fidure
cross-sectional view show ng the appearance when the overt recording forned
using the Isi.quid- crystal ink shown in Figure 8 and Figure 9 is observed
through a circularly polarized plate that transmts clockw se polarized

light; Figure %%é;'uﬁfea LHASS 86101 cﬁ’i@ﬂ‘éfhx‘?%ﬂgsﬁ@wﬁﬁg”?'e% Ol B8 er

construction o ase portion of the cross-section o0 egi on where the

truct| | cr o5 |
uper | posSATRar Seantice The aroeen B ARt R EkER e E gurets),

Figure 13 is _a crass- tiaonal .view showi ng_a further. example og.the
constructi5ﬁg59nt%2C?f%éﬁwﬁﬁﬁ%%ﬁé%ﬁr%ﬁ?e%i%ﬁowﬂhé?eﬁfﬁgrgv r €% &§°64 ©and
covert reg%qn shown in Figure 3 9

Figure 10 is a cross-sectional view showing the
appearance when the overt recording formed using the liquid-
crystal ink shown in Figure 8 and Figure 9 is observed
through a circularly pclarized plate that transmits
anticlockwise polarized light;

Figure 11 is a cross-secticonal view showing the
appearance when the overt recording formed using the liguid-
crystal ink shown in Figure 8 and Figure 9 is observed
through a circularly pclarized 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—secticnal 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



19 JUN 2006 to Figure 5 are superinposed; Figure 14 is a plan view of;930N 2006
enbodi nent of a security |abel according to the present invention; Figure
15 is a plan view of a further enbodi nent of a security |abel according to
the present invention; Figure 16 is a plan view of yet a further enbodi nent
of a security label according to the present invention; and Figure 17 is a
pl an view ofo yeigaréust hee enpedinpnteali a security | abel according to the
present invention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Enbodi nents of
the present invendies age;idescpibrdy:bal ew ahnehbesenemodismntsdn gach
case, an overt recording (hereinbelow, sinply referred to as an "overt")

formed by alrab@ye&écéﬁgﬂrﬂé);wé@ and %regga&t iheeardibng (hereinbel ow, sinply
referred to as a "covert") formed by a covert technique are provided on the

surface of tNhe sane:{erording gedhudtefops LN OYREL EREOLIMG:: o exanpl e
recording is enployed that produces a color change depending on the angle
of observaty Y, Se Y i | ] er.el l.aw . turned
"coIor-cha%ﬁ?ﬁéﬁ%ﬁl&%ﬁ%%.g%ég%éfﬁéaﬁpy?ggsbggﬁg grﬁgkgﬁﬁég ‘orns sel ective
reflection of light, there nmay be nentijoned way of . exanpl e .a

i qui d-crystal hisbEs: a?golrs 2 n%f%‘?i‘é SRpTh %ﬁ By¥ufg%eﬁate%§d§%talolfi c

oxi de Iaye% gg%é%it§nf§%éﬁa§gc8£d%gg to the present invention; and

Figure 17 is a plan view of yet a further embodiment of
a security label according to the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the present invention are described
below.

In these embodiments, in each case, an overt recording
(hereinbelow, simpiy referred to as an "overt") formed by an
overt technigue and a covert recording (hereinbelow, simply
referred to as a "covert") formed by a covert technigue 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
ckhservation 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 ligquid-crystal material or a material obtained by

laminating a metallic oxide layer, metal, mica glass or

10



19 JUN 2006 silicon oxide or other material. The desired object can bg 8 JUN 2006
achi eved by preparing such a material as a printing ink and performng
printing therewith. Sonme description will now be given concerning selective
reflection. Aliquid-crystal material (in particular a cholesteric

i quid-crystal) has a structure in which the nolecular arrangenent is
twisted |itdilledyn ldstide @t opghéhenbekical . axhe, dzeitthal ddiedd quirdter ystal
as a whole fornms a helical structure. As is well known, such a structure

provi des RIORANId DB USHe@sr ORG T §8EnT At ALOEY 1 RAVRIS, aS%Jre_L(Hﬂl\fﬂg O Gala
scattering and circul ar polarlzatlon di chroism Specific exanples of such

material s iggl rQ§ |€Ké}éﬁﬁtﬁregSéhgr%@sE&%%&H%ﬁklmf¥¥'dﬁ% A so,
a material produced Ianlnatlng a netallic oxide layer, nmetal, mca gl ass

and silicon.4 de{her oWt prped,.opt Leak Jhri ght ness plgnent) reflects
| i ght of dgﬁTerent wave engt%s dependlﬁg on tﬁe angle, due to the different

refractive |nd|c§1cﬁg(% d%gﬁﬁgpe0|%lca FR?HC?g gguﬁgra%p%% aeé%eQqun eyes

as displaying c Icates a mater

obt ai ned bx}g%hﬂpln t%xﬁ U|tablgt§|zg a plgneHEchf%%ne o@%éu nlnatlng
netallic oxi SUCh 2as il i'ton oxi de ¥ ?anlun1OX|de n1nun1oxide or

on o de il g e  Terial o, Lo mpust ooy such 45 Ui Tiskes o

obtai ned bygfﬁnrggtt%aSQﬂéuﬁfggk la géaihas %1whole forms a helical
structure. As is well known, such a structure provides
properties such as optical rotatory power, selective optical
scattering and circular polarizetion dichroism. Specific
examples of such materials include the BASF PALIOCOLOR
{registered trademark) series. Alsc, a material produced by
laminating a metallic oxide 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 te 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 cxide, 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

11



19 JUN 2006 reflects light, such as a nmetal or a netallic oxide. A Spg6A\hdde
exanpl e thereof is PALI OCROM pi gnent (BASF trademark) or other materials.

An i nk of appropriate physical properties or performance is prepared by
conbining any of these materials in a manufacturing device (printing
device). Figure 1 is a diagramof a color-change ink recording surface. A
col or - change fildctcan ioghpr i st cd by ardenat yopr&nhenglliret headde . Asashown in
Figure 1A, preferably the liquid- crystal material or optical brightness

pi gment enpheyad id exddie ol e ch@nges | PKL TOOROMt Sigmehtatzpkat e shapes of

pi gnent 100 arranged in a regular attitude on the surface of a recording

nedi um 200 theradnecandidy. o Aseshewret e T guren 1A% by appapgingtkhe flat
shapes of pignment 100 in a regular fashion, the angle of reflection of the

reflected linghti 400 pMddy & Sspest ;E@rf@enm elQfptagageacey()&oﬁdaenmgom ng
light 300 can be maintained constant. In this way, a |large color change of

the col or-ghangg recarding Sy, pe Pﬁ%%&%fé(\@tﬁ%n?hd% béag{nflﬁgﬁrﬁgn overt

recording. In contrast, as showmm 1in Figure 1B, if e flat at e shapes of
pi gment 10Q |rregularly arranged on the surface of the recording nedi um
200, the reFIected light 600 is reflected with scattered angles (scattered

reflection) withdespact; § o auparall ele 4 N6 A9 CRER 500 YELB. 1k geor ding

surface in such

surface.

2 color-change ink can be printed by ordinary printing
methods. As shown in Figure 1A, preferably the liquid-
crystal material or cptical brightness pigment employed in
the color-change ink ccnsists 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
fashicon, 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 coclor
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

12



19 JUN 2006 condition, the desired excellent col or-change characteriq@bﬁszm
cannot be obtained. The magni tude of the col or change was descri bed w't
reference to the diagrans are Figure 1A and Figure 1B, but when the
recordi ng surface of an actual color-change recording is observed, it is
found that the condition of arrangenent of the pignent is different
dependi ng onntheiocnet howt afegpriand i ¥g-e Foenexaapbe,-chtnhas chaen cfreund ttikat a
met hod of printing using the silkscreen nethod is suitable for an

arr angenmentzafotheef bat: gilraide. shapes of pignent 100 approaching the
condition of Figure 1A. On the other hand, in the case of a covert

recording, theneegapdir@gRAROthe dEOINEREAg80heky dbY crhecaakedneye
under sunlight or ordinary illum nation and nmay be adopted where recording

is to be pepkarBRdebY oo tIREW @ g FREOTH NG 1 JREBOIASHER FRaLrkhagr egakdi ng
can only be recogni zed using special equipnent. Specific exanples that may

be given ipgLydentl yareseanty dulke e RhoSPhosesegnt cbnk, - Camuprei al |y

avai l abl e 1 nks of this type may be enployed. Typically, wth™such inks, the

recording ?QF%SE?@@%S@HS L, and i@)/i%efu t§r1‘.’1‘?9 b¥hH %ﬁg;&ﬁ%ﬁ% Wigt

ultraviole For irradiating wt ravi ol et or exanple a
DLk areRAeRER:“TH RIS, Slis e deesLelag BebieRtydoss, wgk ot
method of printing. For example, it has been fcocund that a
method of printing using the silkscreen method is suitable
for an arrangement of the flat plate shapes of pigment 100
approaching the condition of Figure 1A.

On the other hand, in the case of & 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 emplovyed. Typically, with such inks, the
recording pattern emits light and may be cbserved 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 canncot be

13



19 JUN 2006 read. Such an ink may be used for printing at a positionqyun2o006
separate fromthe recording position of the ink used in the overt

techni que. Anot her type of covert recording that may be nentioned by way of
exanple is recording using a recording nmethod that produces opti cal
retroreflection. One nethod of recording to produce optical retroreflection
is for exaepbe tgulctr mra itmkamspanentuget | Bot ipeilayes of & pspeeidned
pattern in a given region and to spread innunerable mnute transparent
spheres theepafateofeighd Mt dreirgN.pds COMES to f eCos dimg (pPadt exncieé the
reflective |layer) recorded by such a nethod of producing opti cal

retrorefl egi/eeft ¢apnnal e .reee@Hzad Mipdald Yedinder Fadd@ingl 1190t , mbpt can
be seen if viewed for exanple t hrough optical equi pnment capabl e of

i1l uminati pg tnten\enlbﬂeﬁnﬁo@n%@%yl IGhte fnie the Same-gidectd gy as the line of
vision. As a further coveért recording technlque a recording technique may

be empi oyed such baahcLie SRECH ol AR OTB Al | @eet‘bfgle@ﬁ%é'tw’?) B

reflectance, opticdl transmttan or optical absorbance thereo t he

reflected ln Ftodorf EE%%%%%};G% Lt Lhergliig Po”xecf é@PJFéxh gy is

directed € covert cordlng I'S a Speci mave orm exanpl e,

a covert r rd|n By he £ on whi ¢ r IS effected using ink

conta|n|ng%§%fﬁgar ga tﬁsorg?hg %r@ﬂ%ﬁﬁﬁ%ﬁ):%% er|a‘g%avﬁﬁg a:%|gh

absorbance or . reflec %nce) speC|f|caII i.nre %{q:to |an§ red light of 14
ecified pattern a given glon a © sprea

innumerable minute transparent spheres therecn, covering
this region. A covert recording (pattern of the reflective
layer) recorded by such a method of producing cptical
retroreflection cannot be recognized wvisually 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 ceovert recording may be employed in which
recording is effected using ink containing infra-red
absorbing (refiecting) material having a high absorbance (or

reflectance) specifically in regard to infra-red light of

14



19 JUN 2006 wavel ength of 650 nm or nore. By enploying such an infra19gﬁgzmm
absorbing (reflecting) ink, the genuineness of a subject article can’'be
ascertai ned by conparing the spectral pattern of light reflected fromthe
subject article on irradiation wth infra-red light with the correct
spectral pattern of reflected Iight of this infra-red absorbing

(reflectingavddangti eh has heesrshered befoephanding theH nspecid.en
device. Wth this nmethod of inspection, the spectral pattern of the

reflected lheghtayyoduced byeinieaingd hhght tnef gbheinkias et absandidg
(reflecting) ink is stored beforehand in the inspection device and, if it

is ascertaifgd tdhatsthee sg)@@éfééﬂ@@spnceifnp}ahagnbe%%cts%%dem pd QP he

subject article is different fromthe spectra pattern of the reflected

light storeg iﬂﬁl{k&%%ﬁ%&%&&’”fr?ﬁ%ﬁ& sﬁﬂgeé'ﬂbja?%ﬁg%t oG tq.ﬁz'g%gégag{%gﬁ to be

a counterfeit er eas, I't 1S ascertained that

pattern of _t. reflected. ljght. fromt subject article i.s__the sa as the
spectr al pgtli%zjr 1ot % hreecr1 ejf c%e‘alﬁlgﬂse S %F%&ti ﬁpﬁﬁécriar%sﬁeagt ion' gjgfvi ce,

t he subj ect ticle is, .deened to be enui.ne, artjicle. |n _qrder, t
facilitaterﬁfaﬁﬁﬁﬁQc),gﬁ%f? -F%ﬂsr%?fﬁgffﬁa ?FEPF%&P?ndf%ﬁ%?C I“ﬁescribed
above may he included .in the recorde ortio recorded with the overt
recordi ng t-&tmi% f%Iﬁ?ﬁu?@%@t%t?$%%r£eﬁofﬁgﬁﬁétFQeresH8®Hﬁﬁ¥ﬁﬂ¥H1design

of major parts of three enbodi ments of a recorded article 15
device. W1ith this method of inspection, the spectral

paftern 0f the reflected light produced by infra-red light
cof the infra-red absorbing (reflecting) 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, 1f 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. In 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 embecdiments of a recorded article

15



19 JUN 2006 according to the present invention. In the recorded arti Ghesnidde
1B, 1C of Figure 2 to Figure 4, both an overt recording region 3 recorded
using an overt technique and a covert region 5 recorded by a covert

techni que are provided on the surface of the same recording nedium In the
case of the recorded article 1A of Figure 2, the overt region 3 and covert

regi on 5 are@yrd@nged-d nti1separat ént NOAvererbappi ng | ocations. In the case of
the recorded article 1B of Figure 3, the overt region 3 and covert region

S partially over] afhe lfeddess@serofc1 b8 15ecopdedcapt ehgule of & gure 4,
the overt region 3 and covert region 5 are stacked so as to be positionally

al i gned. ARRAUAN DOtLSHOW, | By 3be HEasingsy LhglsahsecRessibLe it arr ange

one of the overt region 3 and covert region 5 so as to include the other.

In _the overf,J&gi r?’icﬁgé""é(hé Ny F&Wé?gzrégﬁghggr?eggrid:g%t gagr % doQe gxanpl e

"PRI NT" are printed usl for exanp or-chan as to have a
speci al optical . characteristi or_t overt _recording. The backgr.ound
regi on ot her® Q%?%?u?ﬁ%ﬂ?%a%9éééa$ﬁ“gﬁﬁ ?HE%SGSrPfrEE%raﬁW rﬁg&%&ﬁng may
be w t hout the special tical characteristi for the oyert recgording or
mey be pri MG For dXhrii® AT RET & K0l BFCCRARGemFRRCGE aldPff SRett °calor
to provide another type of overt recording, which can be differentiated
from "PR e\Hﬂﬁ??ﬂ%&ﬁﬁ?n/ﬁsﬁﬂdc%%W%FEe¥ J918RIy #hE BAERFEEGNI 16

separate, nen-overlapping locations. In the case of the
recorded article 1B of Figure 3, the overt regicn 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
aligned. 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 spécial 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. Alsc, conversely, only the background

16



19 JUN 2006 region, excluding the letters "PRINT" nmay be printed so 33 ;uk9s
have the special optical characteristic for the overt recording.
Consequently, it can be seen that the letters "PRINT" or the background in
the overt region 3 have a special optical characteristic, for exanple the
property that their perceived col or changes dependi ng on view ng angl e,

sinply by mdewig avd hudheg nekedl eyeedpdeprnatrur abyl bghtorilteeog asd, in
the covert region 5, for exanple the letters "GENU NE'" are printed so as to

have a speci@lha@ptinalsgbaract ept sthe, charaexamle jeptdgal Heetgwref | ecti on,
for covert recording. The background region other than the letters

"GENU NE" ineddey ert recording region 5 may be w thout the special
optical characteristic for the covert recording. Al so, conversely, only the

background reg%gﬂu§%§§%g#ﬂ%”91{h@aﬁ?ﬁé?Eé?QGENHkN%Be”§$tQ%rQV“@%gﬁmaooﬁs to

have the speci haracteristic for the covert recordin

Wi chever t i e i e ng,wth the__naked eye .under

nat ur al Iig%??q%ﬁgaﬁggﬁgédﬁ%d§$%g+%%9gp%%§¥%n Pﬁ%aggng ggefﬁnge %éfg
"GENUI NE", so the Ieltgrs " GENUL NE" caggot be read. Th%vk tt.ers "GENU NE"
in the covertPrEgiTr B tan T TheredBr e be FeBHOBRFYYWHER VitdRed under speci al
optical conditions, or USirE&$é§ eci al for exanple in_the cas of

t Qol ;
optical retFTrE et i H %réeB%BQbHFyOBeV&ﬁg g ¢rgle, simply

by viewing with the naked eye under natural light.

In contrast, in the covert region 5, for example the
letters "GENUINE" are printed so as to have a speclal
optical characteristic, for example optical retroreflection,
for covert recording. The background region cther 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 "CGCENUINE" 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 regicn 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

17



19 JUN 2006 when illumnated with light that is nore intense than theg juna006
background light, fromthe sanme 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 nmerely with the naked eye under natural I|ight,
so these two cannot be distinguished. it is therefore normally not
possi bl e towhehl ivbemienter mattha 1GeNES tthaagiian ots iptesent +ioin t fige
recorded article 1 and where it is present on the recorded article 1. In

the recordegk akgehedhavigng batderoverd santk coveIdt idecOd digs: Shewss i n
Figure 2 to Figure 4, genuineness can be ascertained in a sinple manner
even in they;papket, using the overt recording but even if counterfeit
articles should appear inmtating even the overt recordi ng, genui neness can

Still be ascertpioedoushig thecouskly ee0idinG ity addl WA die,pr esence

of the overt recording acts as a decoy to the counterfeiter, ng the

presence of408onCoveLhurAcardl ng eyl o 9 Selasl Yeile Gaddia per L and

covert recordings nay € regarde V|ng getic
there is a S%éQQQ Qrgbag tht¥h%h%%ke% é%(gaégl(¥ fgiFé”t|C|es in

which only a covert - redord ihg 7s enploy & on | S owWn,

count o1 o L&t 154 oL A9 00 838005 01 e oV 0 g,
not possible to tell whether or not a covert regicn 5 is
present on the recorded article 1 and where it is present on
the recorded article 1.

In the recorded article having both overt and covert
recordings shown in Figure 2 to Figure 4, genuineness can be
ascertalned in a simple manner even in the market, using the
cvert recording but even if ccounterfeit 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 reccrding 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 cover:t
recording 1s employed on its own, that the counterfeiter,

noticing the presence of the cvert recording, may not

anticipate the presence of a covert recording and may

18



19 JUN 2006 therefore be neglectful of efforts to search for a covert g ;yna2006
recordi ng. Furthernore, the presence of both overt and covert recordi ngs
toget her on the sanme recorded article makes counterfeiting itself extrenely
difficult. Specifically, in fact, in the case of both overt and covert
recordi ngs, even when these are enployed al one, special inks or special

met hods of thenwd Bcterieecaneghecessar yfi pfdodars tw igedmite fdhesecexact |y, so
this is not easy because of the high cost. |In these circunstances, the
presence ofrdedhiovgrt and covert recordings on the sane recorded article
requires an even nore conplex and hi gh-cost nethod of manufacture, so

counterfeiting torpfodHsLe aNtBXABEekBhEal b@N Pk reXvea®lahg didddwul t. I'n
particul ar, when, as shown in Figure 3 and Figure 4, the overt and covert

recordi ngs f&@%ﬁé&h é”t& é%he9V65|§HQ'@QmEOE@dwﬁdéJ“%ﬂ%ﬁdﬂéﬂmakes
characteristics of % overt and covert recordings act in conbination,

so el uci dat @{fé?glrﬁrgtﬂg@h% angkehestr ualpne. gl ! Nigpedianton J s

extrenely dif he counterfeiter: even the ount er e|ter3knom5

these, it ig, cdaffm%ﬁete?gg%%vsotﬁhgvg@qeagﬁ' Uk W AcPLEA cugn

condltlons as a réesu an exact rmtation s very
design (i. the external sha g |ze of _the 1regions t hensel ves and the
t

shape, S|ze and ?angen%n?mg 8Ye fe OnearFPguﬁgrs 0 %f%?l%ﬁ%%#%Lor desi gns

recorded in the L
megho&e of manufacture are necessary in crder to imitate

these exactly, so this is not easy because of the high cost.
In these circumstances, the presence of both overt and
covert recordings on the same recorded article reguires an
even more complex and high-cost method of manufacture, so
counterfelting 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 coptical conditions, se¢, &s a result,
an exact imitation is 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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19 JUN 2006 regions) of the overt region 3 and covert region 5 shown h UN 2006
Figure 2 to Figure 4 can be freely determ ned. However, in a preferre

enbodi ment, as in the exanples of Figure 2 to Figure 4 the patterns of the
overt region 3 and covert region 5 are different in regard to for exanple
the size or type or arrangenent of the letters or designs. Such

di fferencesrefipatt eptdi make overuf acigifotm & ahdahiterf etdglonast sEb8B in
difficult due to the added conplexity. Furthernore, regarding the

arrangenent refukBe2cevert guiegisorad dd Gt JeHmidsal f 1hREGcEWOin
regions are superinposed as descri bed above, the advantage is obt ai ned

that the mephgdeet rraAULAGLYN AG tCOWR! anf ails leggimss oxtregely difbicult.
On the ot her ﬁaﬁd r|f t he overt region 3 and the covert reg?%n 5 are

arranged 'nyggm)eehe' ¥nediphielents l.acatid O%e%ﬂ%@&vaﬁtsa%asee%ﬂned t hat

it is difficult to discover the covert recor In particula if fo

exanpl e the gyeph tog0Ldhog s .l ArO0GALdING (AL S Mo eas.1he §9vert

recording is I tern "arranged 1'™n "a | ocation cannot easily be

di scovered, . th e eff ct .of the cqv rt record |s ex ed to even
nor e advantaﬁ%8 09 %% gr 9ﬁee88v8Ftt§§c§r ﬁb i S e&%n E#??%cult to

di scover. %Eernnre

ity of varlat inr ard to the .
arr angenent FOF BaLt 8Fn§’a51%etrﬁe MSEr f“aé‘r‘ﬁ&lac?g:\})erret Of(re%co‘?ciﬁrhb‘ir g‘ééE?ﬁi bed
above may be gggiogeglf?l%% %a L% %% the added ccmplexity.

Furthermore, regarding the arrangement of the covert
region 3 and covert region 5, if these two regions are
superimposed as described above, the advantage is obtained
that the methed of manufacturing ccunterfeits becomes
extremely difficult. On the cther 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 tc 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 canncot easily be discovered, the
decoy effect of the covert recording is exhibited to even
more advantage, so that the covert recording is even mcre
difficult teo 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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19 JUN 2006 conbi nation, thereby further inproving difficulty of 19 JUN 2006
counterfeiting. Figure 5 shows a plan design of major parts of another

enbodi ment of a recorded article according to the present invention. In the
recorded article 11 shown in Figure 5, an overt region 13 and covert region
15 having exactly the sane plan design are nade to be aligned in position.
Speci fi cal logomih inathese tegirebs I3randrlImpfrer iexamalees ithg dyetders " PRINT"
have the special optical characteristics of the overt recording and al so
have the spaciatepptieahgcharacteristics of the covert recording, while the
background area apart fromthe letters "PRINT" does not have these special

optical characteghsti §SsRbwsCANYELAChYs 18Rl ¥ £t heBaCkaround farga ther
excluding the letters "PRINT" has both of "the special = optical

charact eri sihesq ofefhecover Ee@ggdgg?’ggtﬂ:g%oFﬂ@ic'ag%'ingb‘lttoert@\%t ip‘oé]f‘és%/%gt he

letters "PRINT" may have the special optical characteristics overt
recording\MHJé%£Dgn background area has the special optical characteristics
of the covert recording; or conversely. In this way, even when overt and

covert recordings of the s lL.an_design_are al.igned in Rosi_tiaon he
decoy effect o tﬁ%eo5%§?rge Qﬁglcge ing§8 Fvépyeégﬁf igedén R kg t he

recording rs e

presence of the coysrt resording, That is. ,there Lg.acion,Rr Qoai ity that
design are made toc be aligned in positicn. Specifically, in
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 reccordings.
Alternatively, the letters "PRINT" may have the specilal
optical characteristics ¢f 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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19 JUN 2006 that the overt region 13 consists solely of an overt recghgiige
and will not expect this to be conbined with a covert recording. As a
nodi fi ed exanple, the overt and covert recordi ngs of the same plan design
may overlap, but shifted by a slight distance (for exanple a distance
smaller than the line thickness of the letters), or overt and covert

recordi ngs Hatsithé¢ asvatanrdesognsidebhedisig ser@ikatof lan sdwzertmy be
stacked in a concentric positional relationship. Figure 6 shows an exanpl e

of the struededeinigtdy basel petteepeok &he sCrOSTesSenimdd ori exanpl e the
cross-section A-A of Figure 2) of an overt region 3 of the recorded

article shown,dit RB L 2n @ FAQUEEn3diAS edh@WRr i G e Kethespattern of
| etters or design of the overt recording (for exanple "PRINT") is printed

with col orschange d ik 23, o0 ébetHngamé%&ggred%fsig%en!%sﬁeo 1591 dibe

col or-change 1 nk 23, there” may be enpl oyed exdnpl e “a col or-change i nk

obt ai ned bys){ij‘if‘é&g ) gaf ﬁé%@tdi§F§‘§§?gﬁ?ogog&%}n hag f i1 PHHEL Srihl Le

. . S
| i qui d-cryst mat eri r-optica ness pi gment w i nary i nk.

PHINLING Using e GOl orchange. Lk 23, 00y pe RenfOLed by 2 Speclaleyy

printing od in IC e surface directrons of 'the “surfaces

flat pignent shapes ar%falj n d, for xat ke gg t.he .si | kscreen net hod.

Li ght whi cH $51d 1 Herit d%?% ﬁ%% %ﬁ??a§8 g& PhE ESFEH I T AR thk 3 exits
as refleCt%ggé!ﬁgytgguségzﬁgglfgtgdchcé%tric positicnal relationship.

Figure 6 shows an example of the structure of the base
portion of the cross-section (for example the cross-section
A-A of Figure 2) of an overt region 3 of the recorded
articie shown in Figure 2 oxr Figure 3.

As shown in Figure 6, the pattern of letters or design
of the overt reccording (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 ligquid-crystal material
cor 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 colocr-

change ink 23 exits as reflected light that is reflected by
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19 JUN 2006 the internal flat pignent shapes 25. Wen this happens, 9 ;5uN2006
speci fi ed wavel engths are selectively enphasized by interference of the
reflected light at the upper surface and the reflected light at the | ower
surface of the flat pignent shapes 25. The wavel engths that are enphasi zed
change depending on the angle of incidence. Accordingly, as shown in

Fi gure 6, when fatecexanplfdaheaiwmeihnwsiHaepdd gt. 2Mheadl tlare haspeent at

di fferent angles of incidence, the respective reflected beans 29 and 33
appear to hapecidittienentieol@rs Censequentivwslt hengea 4dwmtbys printed
with the color-change ink 23 appears in a different color depending on the

angl e of viewekfegonteasts, thie degfileeatrd 1 ke Bhnd et heumH de ddght
beans 35 and 39 that are incident on areas that have not been specially

printed in tibi scwaycaeg alibhef tihepsame. el Qfr8R.d hef s M10: €9} Ymerchange
dependi ng on angle of view "Figure 7 shows an exanple of the structure of

Lhe pase PERLLED 96 [ NGnel QSTLIREan (hal SXAMRIGnLIOSH Sapkian al ong

the line B-B of Figure 2 he covert region 5 of the recor ticle
shown in Fi 88;(5)&18'85 Ehgg!b% dn I@eo%xigﬁﬁ'i% %E&%"‘.“ L S8, 14 1S, anexanl e
in which a "¢ Vert ecording 'S “Const i t ut ed y ‘a recordin R%Thod I'n which
CFanspar ent -fef FEBEFVE | A)EF 45T S orBiReh ol th Ae M arE or < Beb! orf bat tern
(for exanplgte2§ncident at different angles of incidence, the

respective reflected beams 29 and 33 appear to have

different coleors. Consequently, the area that 1s printed

with the color-~change ink 23 appears in a different color

depending on the angle cof 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 cof 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 éxample shown in Figure 7 is an example in which a
covert recording is constituted by a reccrding methed 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



19 JUN 2006 "GENUINE") of the covert recording on the upper surface qf juiB6os
base 21. On top of this, innunerable m nute transparent spheres 45 are
spread so as to cover the entire covert region 5 and are then fixed by an
adhesive layer 47. Part of the upper surface below the mnute spheres 45
above the reflective layer 43 is covered by a reflective |ayer 43. By

sel ecti on ofGEN&INRTter¢&l thhe cheersf kectirdendg ayertid? unrnewtsrsihes est 45 and
adhesive layer 47, reflection of light that has passed through the interior
of the m miite Ispherzs. 450mt toheotippbissuihaceewhdlie nhienmeauteangpherres 45
are in contact with the reflective layer 43 may be facilitated or, on the
ot her hand,sphdsé¢anth adtey spresfl sthesl icghtotrbat thas epasised ddrattgh t he
interior of the mnute spheres 45 may be arranged to exit to outside the

mnute sphefEsorts Widiodte behog rekkachedaat atihe sswief acs,wheye. the minute
spheres 45 make contact with the adhesive |ayer 43. When light is incident

on a covert regign Sconsd rushed siprhbbSpuayy the hiahtcASdmated w9 nci dent
on the region where the reflective |layer 43 is present enters the mnute

spheres 45130, Palte thefpOiciger ehleet 28 8L LRGSUL 852 Ofre ARG dHiyuit e
spheres 45, producing retroreflection light 51 that returns in the

O et e Lo lod {05 ocP Akcfbeiom i okl el den

mnute Sphengs. 4p angl 8xid ssbfe 8.1 8CLELAN hALEEYSE 1060 eqted Tight 24
reflection of light that has passed through the intericr of
the minute spheres 45 at the 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 kbeing 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 regicn
where the reflective layer 43 is present enters the minute
spheres 45, so part therecf is reflected at the surface of
the minute spheres 45, producing retroreflection light 51
that returns in the direction of the incident light 465.
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

24



19 JUN 2006 53) conpletely different fromthat of the incident |ight 49un 2006
Also, the light 55 that is incident in the region where the reflective

| ayer 43 is not present enters the m nute spheres 45, so substantially al

of this light is reflected at the surface of the base 21 after exiting the
m nute spheres 45 and exits in a direction conpletely different fromthat
of the indijentcriplghte5p {diféunsetr étbactidtl bghthe9)inGakseagudniilty 49under
natural light that is incident with substantially the sane intensity from

all directiMns, tdree rejio-seftesteds!| ightidbhtdags thet rfarch GHereSithee it
is mxed with other diffuse reflected light, so the covert recording

cannot be regaeHwzetk idfet hes nﬁgeﬂoeyﬁreblamvehterisf thize rgoMald speei-er’ 5 is
illumnated with intense light fromthe sanme direction as the |line of

vision, theamutsMstddghiipf Lhe setepikeflgateds! ight Sk Lecemes . arger
than the diffuse reflected light 53, so the covert recording can be seen.

Figure 8 showsan exanple 9fsanst h&f}:ékrBQEEEﬁgOfth,Ehﬁmin%réc%z%p %“rteiso'lig‘)f the

overt region 3 of the recorded artic shown i'n Figure r-Figure 3. In

the exanpl %nﬁ%:%r}kgé"@ giﬁr&i@ec@ oﬁvgéﬁ]%,igﬁ‘gfé?it BYekd reh® HRANTAG o ¢

| i qui d-cryst own in Frgure ers or a désign pattern (for
CraL e ol o S Lol SLP LR PEBBELPRAC ot agpec (1 ek o2
Conseguently, under natural light that is incident with
substantially the same intensity from all directions, the
retro-reflected light 51 deces not stand out, since it is
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 ¢f 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, liguid-

25



19 JUN 2006 crystal ink 63 having circular polarization dichroismis (¢45€8h0s
to coat the entire overt region 3. As the specified ink 61, an ordinary
colored ink nay be enpl oyed, or a color- change ink as described above may
be enployed or a liquid- crystal ink may be enployed (in this case, the
liquid- crystal ink is lamnated). As the liquid-crystal ink 63, a

chol est eri cdyisguaild-icTky Al hawning f of r @xbapl po BABEZz 8t i BALHOCAOR st €gi St er ed
trademark)) having optical properties such as optical rotator power,

sel ective aepiddccalo seaid edHd0en @itk Chv &ttt arePoObar Bzat pen tdieCRiRismimy be
enpl oyed. When light is incident on an overt region 3 constituted in this

way, the |iight 665 thatosiciddie) dento:sd t hek gy 0BeObmpt Boesewi! i:edo 61 i s
divided into two circularly polarized beans, anticl ockwi se beam 67 and

cl ockui se_beeB9ni0% 4 hee £ osl araptl ark 23t haneAbehraimLoh uhgiaui o

crystal ink 63;" the anticlockw se beam 67 is reflected b

i quid-cr i.nk . et i LS ansm t:ted through
thg quuié?E fgﬁglﬁﬁﬁ<ﬁ%y §%m§¥%#? crgéﬁmfggghg§ﬁ$69t%%a%§%gékfhus beeg
transmtted IS .i.ACI; t : cifi i r reof. 71

absofbed vé%#i%ea?hg%ggﬁﬁ g%ﬁgnggggﬂ(%ab?%gtﬁﬁeﬁ%gPggp%ngﬁg%s6@§iPPZdaink

61) 73 is refl.ected.. nseguent | t-he col obt ai ned b onbi ni ng the
anti cl ockvmczléjlgésé:r%r relfqugc ecci:}%;sytatlhel C]fqg#?ﬁ %}rs‘?/n[s1 g ig‘?ﬁ%%G? and the

cl ockwi se heam 13,16l | RLAY Y AP SRSELL oF A0¥; B L5 2hsgr yable by fpumar
such as optical rotator power, selective optical scattering
and circular polarization dichroism may be emploved.

When light 1s incident on an overt region 3 constituted
in this way, the light 65 that is incident on the region of
the specified ink 61 is divided intc two circularly
polarized beams, anticlockwise beam 67 and clockwise beam
69, by the circular polarization dichroism of the liquid-
crystal ink 63; the anticlockwise beam 67 is reflected by
the liguid-crystal ink 63, while the clockwise beam 69 is
transmitted through the liquid-crystal ink 63. When the
clockwise beam €5 that has thus been transmitted is incident
on the specified ink €1, part thereof 71 is absorbed while
the remaining part (having the coler of the specified ink
61) 73 is reflected. Conseguently, 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 i1s cbservable by human beings.
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19 JUN 200
present, t

6 In contrast, in the region where no specified ink 61 i S 19JuN2006

he light 75 that is incident in the region where for exanple

base 21 can be seen is split into two circularly polarized beans,
anticl ockwi se beam 77 and clockwi se beam 79, in the same way as describ

above, due
ink 63, th
63 and t he
ink 63. Th
where part
of the bas
conbi ni ng

to the circular polarization dichroismof the |iquid-crystal
e antlrclaokw et peam 7e beeggon efhectedobypthefikdqund- 6Lysta
cl ockwi se beam 79 being transmtted through the |iquid-cryst
prebransmiied odioc kW sehbeans 79ntsdenei danthenrktbeochasBe2d,
thereof 81 is absorbed and the remaining part (having the co
€02l)e:3hd e reld asded. 21 Conseguent by, 1heptokoinebt aivged by
the anticlockw se beam 77 refl ected by tﬁe | i quid-crystal ink

t he
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i nk
al

| or
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in the reg
observed c
opti cal
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col or that
t he 27

S€en speC| led in r hange i nk,

liquid-crystal ink 63 and the clockwise beam 79 being
transmitted through the liguid-crystsl ink 63. The
transmitted clockwise beam 79 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 colecr 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 of
the bhase 21 are different, the coclor 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 1s a color having a special
optical effect due to the action of the liguid-crystal ink
63. For example, if the specified ink 63 is black, a
rainbow-colored effect appears in the color that is seen.

Also, 1f the specified ink 63 is a ceclor-change ink, the

27
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19 JUN 2006 color that is seen is tinged with this color-change effegh un2006
Also, if the specified ink 63 is a liquid-crystal ink, a mrror effect
appears. On the other hand, if the base 21 is for exanple white, a pearl
color effect appears in the color that is seen. In all cases, the color
having a special effect obtained by the liquid-crystal ink 63 cannot be
reproduced doy car singtl el cadadn copi etngédigut eh9thssyebla r-uHadiere expigte
construction of the cross-section of the overt region 3 of the recorded
article shawo i nfFiQw eseaffguitk 363 The exanmphedotriisgurne ihu s aal so an
exanple in which an overt recording is forned using liquid-crystal ink. As

shown in Firguh@ D .effidst Mpdlds. a sRathddofhethgagpeCiiffi @the INHcHL 1 S5
applied to the entire overt region 3 on the upper surface of the base 21.

On top of (S .e@MOVenin Pal t &f Hhofr1 Fo81 &XaBpkecLeLEBES Q" i3 deyl g (for
example "PRINT") 1s printed with l'iquid-crystal ink 63 having circular

pol ari zat i i chrai mqﬁp ig | S. 1 hci de t e _overt reqjon 3
constructeg%gg!g%bggﬁﬂ%h t ea%%iﬁ%ﬁ#%ﬁiﬂ?%% a%%ﬁptﬁggﬁﬁgu%dﬁ §F§%§a| ink 63,

Fhe ant o) Sehuiie RosP ey e E o By TRET P e B S 2 AP AE 6% and the |-
cl ockw se r%e%@d%?ekﬁ&!eCt%%_b £§Q§ ggcéfifg ipk 61 is observed by human
beings. In coRtrast, i tthé Fgéion<%gere there is no 28
Figure 9 is yet a further example constructicn of the
cross—-section of the overt region 3 of the recorded article
shown in Figure 2 of Figure 3.
The example of Figure 92 is also an example in which an
overt recording is formed using liguid-crystal ink. As
shown in Figure 2, first of all, a ccating of the specified
ink 61 is applied to the entire overt region 3 on the upper
surface of the base 21. On teop 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 liguid-
crystal ink 63, as already described, a coclor 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. 1In contrast, in the region where there is no
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19 JUN 2006 liquid-crystal ink 63, reflected Iight 67 of the col or ofigjiK€o0s
specified ink 61 is observed. It should be noted that the construction shown
in Figure 8 and the construction shown in Figure 9 could be conbi ned.
Specifically, an overt region could be designed by conbining three types of
pattern, nanely, a pattern printed by overlaying a |liquid-crystal ink 63
onto the spetifi@dctpktablina patt eed licatald Al gy @7 nf ithefdecdedonl y
with the specified ink 61 and a pattern printed with the liquid- crystal

ink 63 overtiyi sgetheibasenflsiFukt bepereregd .t he overt recording formed using
the liquid-crystal ink shown in Figure 8 and Figure 9 also has the

function of a covethoh€gordi AFrcdURHE® the GlonGUl-al-+iRQl aHAa! 119 iMool sm
possessed by the liquid-crystal ink. This will be described with reference

to Figure 1§ and tlEégH&ﬁs%}ucEiigHr?hé@ﬁdgﬁc@ii%%ef[@ec%‘?ﬂ%ﬁrk?éq%nqji@?i.overt

region formed using liquid-crystal ink 63 wheén viewed through an

anticl ockw %e?%gﬁétﬂ%f‘ﬁp%ﬁrﬁé&itO?eB'it%he bt o At selectdyel éc{n?dl%rﬂntﬁf

anti cl ockw se gure shows e appearance of  an overt regio
ormes b Mkl y 2t phek By o e, e g gl ze oL o e
In Figure 10, when: viewed; £0rqual tRg129,x 63 onto the specified ink

61, a pattern in which printing is effected only with the

specified ink €1 and a pattern printed with the ligquid-

crystal ink 63 overlaying the base 21.

Furthermore, the overt recording formed using the
liguid-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 €3 when viewed through an
anticlockwise circular pelarization plate 101 that
selectively transmits anticlockwise light. Figure 11 shows
the appearance of an overt region formed using liguid-
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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19 JUN 2006 anticlockw se circular polarization plate 101, of the rg}lg¢ihd
beans 67, 73, 77, 83 incomng fromthe region coated with |liquid-crysta

ink 63, only the anticlockwi se beans 67 and 77 reflected by the
liquid-crystal ink 63 are observed on passage through the anticl ockw se
circular polarization plate 101. Consequently, the region coated wth the
| i qui d- cryshal dlrk k63 sappEarc:idr thel sediEs €odrplateespect b¥etdk t he opti cal
characteristics of the wunderlying |layer (for exanple whether this consists
of the speeiffiicedecdkcbhs0r6t herbaser 2193 Thadmisg Ehempahteragtibat s
printed wth the specified ink 61 in the region coated wth the

l'iqui d-crysbakeldnki@3 qarpatd-her-seem Howeyer  odhe theghfnithatkigseoat ed
with the liquid-crystal ink 63 and the region that is not thus coated

(regi on whgeenishe 7r afleeted e 41 ghte B4 Stidl rFﬁ:%ﬁ:YdLE‘E?E\:QQ frRMeshg e

specified ink 61) can be dlstanU|shed by different Ttolors. Contrast, as

h F I ti
olae 103 bgFE?P{%%r i R8s %@Lﬁ#g“t}?#‘%ﬁ@i%%5%‘2%%8%59?%%%%?&&{ egion
Chat are roPFBETER BYTt RA et ot ATl SHeh ng Loy Bhghonngoaced and 3

by t fe Amder ayer pas
I d- t 3 o h th t Kk I
pol'ar  zat | BAEPI &6 105 ooaadentiyt T & erresSPbr'h"tﬁét S°% Fhithe

l'i qui d- crystal i nk .63, fh%_ggtternéylrﬁgy with the speglfhed ink 61 and 30

irrespective o cptic acteristics o

underlying layer (for example whether this consists of the
specified ink 61 or the base 21). That is, the pattern that
is printed with the specified ink 61 in the region ccated
with the liquid-crystal ink 63 cannot be seen. However, the
region that is ccated with the liguid-crystal ink 63 and the
region that is not thus coated (region where the réflected
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 liguid-crystal ink 63, only the clockwise beams 73 and
83 that are reflected by the underlayer after passing
through the ligquid-crystal ink 63 are cbserved through the
anticlockwise circular polarization plate 103,

Consequently, in the region ccated with the liquid-crystal

ink 63, the pattern printed with the specified ink 61 and
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19 JUN 2006 the pattern which is not thus printed can be clearly 19 JUN 2006
di stingui shed. However, the pattern of the specified ink 61 that is coated
with the liquid-crystal ink 63 and the pattern of the specified ink 61 that
is not thus coated appear with the sane color through the cl ockw se

pol ari zation plate 103 and so cannot be distinguished. Thus, when the overt
regi on i n wheckhatthenn qlidrystrdt inks vasietrploged bs obsemved using the
circular polarization plates, a different appearance is presented to that
seen si npByswiiniyutilsdarhk edl®imreConsieguent tgrnevénthe apecddneer fiekt €4 has
imtated by another nethod the covert region using the liquid-crystal ink
(it is in thet pessidated twilfpr odcdeel iquadnboysteloisd éBf eatl ahepearl
colored effect and the like simlar to that of a liquid-crystal ink by

ot her net hpds)rerbhe ff atlie tddcifieedrinicl €1 i sheounkenbei thaancoatkekl be
ascertai ned by observation using a circularly polarized plate. In this

respect, thppewer tyik@Cat Ngrusidl ot hentd@yh degeyst abkivikeal so provides the
function of a covert recording. For exanple, if a pattern as shown in

Figure 5 igomaRruLaglithedusidg dd GHO-&F Yeddhot "Ke AlsE@AguRahipal |y be
manuf actured in overt formand covert form A circularly polarized plate can

be created forrgxanphe erAs HOldvs: SREGI i Galhyick BYA fikmiarcthechike is

uni axi al |y extended and dyed with iodine. If required, dyéing may be

per f or med %%khwago%ﬁﬁﬁ&93&”ﬂ§“oﬁgeékéﬁr&%&é& the circular polarizaticn
plates, a different appearance i1s presented to that seen
simply with the naked eye. Conseqguently, even if a
counterfeiter has imitated by another method the covert
region using the liquid-crystal ink (it is in fact possible
to produce a rainbow-colored effect orxr pearl colored effect
and the like similar to that of a liquid-crystal ink by
other methods), the fact that the article is counterfeit can
still be ascertained by observaticn using a circulariy
polarized plate. In this respect, the overt recording using
the ligquid-crystal ink alsc provides the function of a
covert recording. For example, if a pattern as shown in
Figure 5 is manufactured using liguid-crystal ink, it can
naturally be manufactured in overt form and covert form.

A circularly polarized plate can be created for example

as follows. Specifically, a PVA film or the like is

uniaxially extended and dyed with icdine. If required,

dyeing may be performed with another material of desired
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19 JUN 2006 color. In addition, a protective layer is applied to preyg&ninidig
i odi ne escaping. A circularly polarized plate is created by superinposing a
1/ 4 wavel ength filmand the above film The distinction between cl ockw se
pol ari zation and anticl ockwi se polarization plates is achieved by sticking
on a linearly polarized plate and a 1/4 wavelength filmat an angle offset
by 45 wi t h acdspect 1ro ddei axds, of ptoteatipel aeiyzat ienapbigere 52 shows an
exanpl e of the structure of the base portion of the cross-section (for
exanpl e, crossrgection iaddng &&&shoyn i n Figuteasd) yopodakegiean pMaere t he
overt regions 3, 13 shown in Figure 3 to Figure 5 and the covert regions

5, 15 over liap.c rAs 5hOWY | Sudd BiHigod2ngf AT 8¥ 40hadklenginoyenh ket @heor
design pattern is printed with col or-change ink 23 on the surface of the

base 21. OapRR ofi i S 78 GOVEFind €148 hOLwe ORSLIB-RALEE Boh § iQLARANDY a
reflective layer 43. On top of this, innunerable mnute spheres 45 are

spread So asd @ COURICLNE, £ 18 £ONRIbn T 6PLOD aDdaLhxedoy gEans of an

adhesi ve | ayer 47. such 'a region o appi hg overt "and-covert

recor di ngs GaNStIEted J LI aveo The ebraiLet] sghed o)L ONL Btoguced by

the m nute sphere ayer 'S noOt noticeable un _
natural |ighty 5o ol v, A0k QVEFLe: TiSFOLEL nG; P OPUSSE By L hengoLgn sehignge 1 nk
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, 132 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 color-change ink 23 on the
surface of the base 21. 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 cverlapping overt and covert
recordings constructed in this way, the retro-reflected
light preoduced by the minute spheres 45 and reflective layer

43 is not noticeable under natural light, so only the overt

recording produced by the cclor-change ink 23 can be
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19 JUN 2006 recogni zed; this appears to change in col or dependi ng on b €N 2006
angl e of view. However, when this is illumnated with intense light from
the sane direction as the line of view, the intensity of the
retro-reflected |ight described above is relatively increased, wth the
result that the covert recording also becones visible. Figure 13 shows

anot her exapplerdfzddie tdonstaptaon of chheger bsasesdoti depehdd ngeginonhef or
exanple, a cross-section along CC shown in Figure 3) where the overt and
covert reaagdiengs shawn. | rTHGguee, 3wiaad Fhlr €es5i0ovemniapteAs wahown in
Figure 13, first of all, an overt pattern constituted for exanple by

letters oridesingrs liisyHy i@l tié t hade SPeckbtedni Bk Bhe(usual by, fiek,
exanpl e, colored ink, color-change ink or liquid-crystal ink) on the

surface of tnkhe rhase 2k, O d10p Sdrtbliseribereatignevaek chedieln s vecoat ed
with liquid-crystal ink 63. On top of this, a covert |letter or design

pattern is;toruBd % & of] &ad ¥8a ! ayEn48ne BshoP Ohathise ippuyerabl e

m nut e spheres 45 are spread so as to cover the entire covert region, and

fixed by ”EéE%r%Hnga%l 8l V& d VeI A Wt h such a region of overlapping

overt and covert recordings constructed in this way, the retro-reflected

Lo e £ R B S T ETECL NS NE AR BE

W th the S%E%i%E%%glgéé%Qoﬁy%f 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 ligquid-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 50
as to cever 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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19 JUN 2006 covering the liquid-crystal ink 63 is seen with a col or 1@9&&9&m
a special optical effect. When illumnated with intense |light fromthe sane
direction as the line of view, the intensity of the retro-reflected |ight
described above is relatively increased, with the result that the covert
recording (pattern of the reflective |ayer 43) al so becones visible. Figure
14 to Figurectgrshowthespegtidebyypltan vnéws3ofis dicfenenenth erboaiorent s of a
security label according to the present invention. The security |abels are
stickers havawngnana aspesize opayerlorfdretfac@Whkheriddfurandt s wimgl oyed by
sticking onto a subject article (for exanple various types of product)
itself or aimpeackegel bfhthersmbibet samki diescwibh ke tdianlofne prHteicdv Ng
these fromcounterfeiting. Overt and covert recordings are made on the face

on the opposkhéeistdesioytbe +adhestye-kayeecobat hegdtserydiibdahalsse The
manuf acturing cost of sticking a sticker on which overt and covert

recordings aferdpgle; 98ip {hersucbacey9tnataubiect1qr thehe e RARKAYI ng may
be | ower than that of neking overt and covert recordings on the surface of

the subject:kdigl &yl {58tfePh okhehga%aggegi%s%},ﬁg{ tydys des nablmdhat a

re-use prevention tunction should be provided so it is not possible
to peel off -*&%ﬁiecurity | abel s once they have been stuck onto a subject

s £
article an&ft as been sold in 34

: 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 cone 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
coest 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 functicn should be provided so that it is neot
possible to peel off such security labels once they have

been stuck onto a subject article and this has been scld in
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19 JUN 2006 the market, in order to stick the |abel on again onto a ;9 uN2006
counterfeit product. In order to prevent re-use, for exanple, the adhesive
strength or adhesive capability of the adhesive |ayer is determ ned such
that once the | abel has been peeled off the adhesive force is substantially
elimnated. As the adhesive enployed in the adhesive |layer, there may be

menti oned by, yay, of exarmpl g.adhesives of Uhe JLype i) Wi £h, g resin having

for exanpl e an acrylic resin- based of epoxy-base on is dissolved in

a sol vent pdatjv I rization of .the resin constituents is

pr oduced b?Q’vaﬁﬁp %:é% %%%g? Aﬁﬁe?ﬁgffvgfypﬁ%¥%§%kﬁet%?ebréV%nt re- use,
for exanple one or a plurality of cuts y _be provided in.the securi

| abel such THAPTF: anatd ?y?’? S%ﬁﬁggfr{g §&e PO e BRI aﬁlttk%/er om
the subject article _ or packaging, the security |abel is broken or torn.
These cuté e s]eﬁy%f WF | 8ngr§&88Fld§HE§’ ' RS o2 P& of the
| abel . As the area of such a security label, there may be nentioned by way

of exanpl e REFTAREEAC Rf hokket AdRS81¥GUAPE Cecdift iSYaSern t Ay a security

| abel of such a small size, there is little risk of inpairing the external
desi gn of tHeMifAj’Et k1 ithe afhpaékagemglorechd nsiBieddhasivd dayfo
which this label is affixed, the manufacturing costs of the |abel can be
kept | ow arfdaiife meppoimertiiag by wavoofhexagpdjcectdrgaiivese gf edent s no

difficulties. 35
type in which a resin having for example an acrylic resin-

based or epoxy-based skeleton is 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 c¢ff the security label from the subject article
or packaging, the security label 1s broken or torn. These
cuts may be set at will in accocrdance 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 sguare
centimeters. With a security label of such a small si:ze,
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 énd the step of sticking it onto the

subject article presents no difficulties.
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19 JUN 2006 The security label 200-1 shown in Figure 14 is a circul af yyna2006
sticker of radius for exanple 15 mm The portion 200-2 of the letters
"EPOON' on the surface of this security |abel 200-1 is an overt recording
recorded with color-change ink using for exanple a liquid-crystal materi al
This overt recording 200-2 is printed by for exanple a silkscreen nethod

printing devi cerndhes 9 1o 2be 20958~ shHAn! eht ehgurGanuiiae’y desi gnat ed
in the Figure with the broken line is a covert recording printed with an

of fset type i MdNgsdemiEe BSLNg: Hor sexapphephbuasesgent ik, lhi;gncovert
recording 200-3 enploying fluorescent ink cannot be recognlzeg sinply wth

t he naked _ . ght c o] Lecogm :
X&%Eﬂqﬁ{ ol uf téfg E?@@N a@gbﬁg%kgﬁfgﬁ?%-%&'%% SWQ%%urlty

illum nate traviol et rays using An adhesi ve | ayer,
not shown, ;i i ded o e f thi rity.l | .200-1. This
security I&ﬁ%ﬁgﬁg%ﬁ?ipi%Qﬁégv?ggggmf%ﬁggﬁ?ggz 8§2§§%reg§§& %?gﬁffﬁ%aﬁgfer
edge towards.the interior at for ex le.three _locations. . The. l.ength of

t hese cuts%ﬂﬁygfﬁﬁgf% ré%%%%?gea%oﬁ?gﬂ?g_gfysfﬁg Padadadr tﬁp§ssggﬁfgty

| abel 200-1. Wepn an enpt is .nmade to peel off this security |abel 200-1
once it ha§eE&é€&Qﬁtéﬁ§?éF%%)R{ﬁnEﬁgﬁﬁYep rsﬁﬁ?@?ﬁeaPtF&ﬁESSFeFﬁe packagi ng
thereof, the security | abel breaks at the location of the cut 200-4, naking
re-use i np8EENE PTHE R 1S YICT abefPB0PRAt EABWALI ACRI guPé thei deitsss

"Genuine" designated in the Figure with the broken line is a
covert recording printed with an offset type printing device
using for example fluorescent ink. This covert recording
200-3 employing fluorescent ink cannot be recognized simply
with the naked eye under natural light and can only be
recognized when illuminated with uvltraviolet 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 cuter
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 lcocation of the
cut 200-4, making re-use impossible.

The security label 300-1 shown in Figure 15 is a
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19 JUN 2006 rectangul ar sticker of for exanple height 20 nm w dth 4Qo 5N 2006
The portion 300-2 of the letters "EPOON' on the surface of this security

| abel 300-1 is an overt recording printed by the silkscreen nmethod using
ink containing for exanple optical brightness pignent. The ink that is used
for the printing of this covert recording 300-2 contains infra-red

absor bi ng netardralad.0rs exandl ec raEgti akampose nepiyngalzo asorRRGE 4gn the
wavel ength band of 650 nmor nore is particularly higher than that in other

wavel engt hphandsphe fonsegwent by &@eﬂhépﬁékﬁb§g “E@%bNGO%%a%%'”%dﬂﬁQE% red
light is directed on to this covert recording 300-2, reflected |ight having

a spectf! ed SRealy Ao vavplorie gbbained andolhe SReelial Mpyelofiol his

reflected Iight can ed using a special inspection e I n which

this spect gl yavels rm@%gr?rﬂewo@rggmgshx staned TN « QVELLf8cor di g

300-2 there unctions as cover cor |ng he port| n ~300- 3 of
t he Ietters "G;enlit |ustrated b br ok gjne is a covert recordlng
Sha

printed byPdH< [ﬁl?ﬁ??ﬁf%s?ﬁ%m?o ex fipl &° Briords &t e © ?hls
covert recording 300- | oyin hos horescen ink cannot he reco i zed
S oLy it RN G Yo Urer T SraP SFREnE Odd. AR CaNTY B8 Crecoa zod
for exanple when  illumnated with ultrayviolet rays using "black Ilght" An

adhesi ve | &PSCTHAT JfoviiE13s provi eeMBhet RethAeR L HRESE OPtACE Isecurity

| abel 300-1. Cuts 300-4 are provided as shown 37
absorbance in the wavelength band of 650 nm cor more is

particularly higher than that in other waveiength bands}) .
Consequently, when specified light containing infra-red
light 1s directed on tc this covert recording 300-2,
reflected light having a specified spectral waveform is
obtained and the spectral waveform cf this reflected light
can be checked using a special inspection device in which
this spectral waveform pattern is previously stcred. This
overt recording 300-2 therefore functions as a covert
recording. Alsc, the portion 300-3 of the letters "Genuine"
illustrated by the broken line is a covert recording printed
by offset printing using for examplé phosphorescent ink.
This 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 ultraviclet 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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19 JUN 2006 at the four corner portions of this security |abel 300-1 39yn3us
to break when the security |label is peeled off. The security |abel 400-1

shown in Figure 16 is a dianond-shaped sticker of area for exanple 6 square
centinmeters. The portion 400-2 of the letters "MAOH' on the surface of this
security |abel 400-1 is an overt recording recorded with a color-change ink

cont ai ni ng fHor 1eX &L cd il sCrysdd sRtenlal se IhEs+9VeLhefeapnding,400-2
is printed with for exanple a silkscreen nethod printing device. Also, for

exanpl e a glar-shaped Qﬁ'ﬁérgntrpé)@é&?rlﬂgolg’béfdig‘;‘%@&@ Beeken lines is a

covert recording printed with an off type pri |ng evice using for
exanpl e fl uore%%ntséaﬁd&lﬂhl1%5?@6460-@%%99&%%%%somgyabe recogni zed

by view ng under illum nation with ultraviolet usi ng for exanple
"black I'ight;" rnAY- g V. o f ho i de he back face
of this securmldt%y "a 4058&&%/66{1 %dgil‘rtiéonw{:u%%aﬁgg 6 ggggﬁ%ow ded as

Shown a0y, GO AR ROr 1415 3 Hrdflp seewidy (fabel, 40021y, Ihe.sequrtl
| abel 500- \J‘I%’%?h in"Figure 754 s ar - %ape% f f % exarrP e area
Surtace of TCE S U%WTPS%&"%%% Sy Lﬁ%%%é?%?ﬁﬁ?%%%&iﬁg Wth s
gg{:g;;;ggng@@og egogtﬁmtﬁ{g rexample Jiguids crystal rmierial, This overt
liquid-crystal material. This overt recording 400-2 is
printed with for example a silkscreen method printing
device. BAlso, for example a star-shaped design porticn
400~-3 indicated by.broken lines 1is 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, is provided on the back face of
this security label 400-1. In 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 sguare centimeters.
The portion 500-2 of the letters "Long Life" on the surface
of this security label 500-1 is an overt reccrding reccrded
with a color-change ink containing for example liquid-

crystal material. This overt recording 500-2 is printed
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19 JUN 2006 with for exanple an offset type printing device. Al so, th§jyna2e06
portion 500-3 of the letters "E, P, 0, O, N' indicated by broken lines is a
~covert recording printed with an offset type printing device using for
exanpl e fluorescent ink. An adhesive |ayer, not shown, is provided on the
back face of this security label 500-1. In addition, cuts 500-4 are

ded f bel
provi de a§1§HﬁE@da%x%W91re%%s%%%§é¥r¥¥ HY 4,005, dé@ Se . Segﬂébtygkg €

500-1. Wile e iments of the present |nvent|on ave been escri

above, Nesg.algr0iyen sb% gy Of o p, U8SCHI Pk oL, 8 (L bEgPLESent

i nvention and it is not |nten§e t hat the scope o} e present 1nvéntion
shoul d be %ggkébc te essglegyc%%e Q?%%x%ﬂ??q} lntT@ P{gsent 8@vegtlon can
t herefore be pu ractlce various oth t hout epartlng
fromthe e sence th rded ticle accor n to th

i nventi on % élﬁ§é8gt866%§$eﬁﬁlaﬁﬂﬁeﬁf%ﬁ%W9&F #H gﬁ %ﬁ%%? g? to A%heck

t he genU|ne§ess or thereof, |ng applied to roduct itsel f, which
may be of YAPFSLESt 6§§rwaﬁ8fa€ ‘of Rﬁﬂ%%ﬁﬁg h%J%a%%cﬁaae dhper

pl astics, netal or wood or to the pr oduct ackaglng or ancillary articles

such as gHatantEEETaE¥0dPRE4d SRR t hdTh fiony sertd 3@eufi &y | abe
according to the present invention nmay be utilized for prevention of
product coRRPELAERt PlgSBPWBhatkithg GTeCogeififl MaTessy Hﬁﬂﬁkﬁ%ﬁ afuekisnt o

products of various t%pes 39
security label 500-1.

While embodiments ¢f 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 cof the present invention should be restricted
sclely 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 inventicn
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
lakbel 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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19 JUN 2006 as descri bed above, the packagi ng of these products or aqguhkgﬁm
articles associated with these products. 40 19 JUN 2006 CLAIMS 1.

recorded article conprising an overt recording recorded by an overt

techni que and a covert recording recorded by a covert technique on the sane
recording medium said overt recording applying a special opti cal
characteristic rf.ace the re ed-a d overt
recordi ng |sds éixpose(rlj’l) %cé%’betq{%eprﬁcﬁaédﬂg gf Hl ?ggﬁjpﬁtsv%?vm ng with

t he naked eye der natur I d coyv t ecordln pplylng anot her
speci al optif&ﬁ Efdr &cH Eﬁéﬁ é% ur% gé t%?SFhErPgES ded article so
that said covert recording |s hldden and can only be identified by view ng
usi ng special optical tools, wherein said overt recording is formed by
superinposing liquid-crystal ink on a color-change ink. 2. The recorded
article according to claim1, wherein said overt recording and said covert
recording are the sane in plan design and are stacked in alignnent. 41
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19 JUN 2006

CLAIMS

1. A recorded article comprising an overt recording
recorded by an overt technique and a covert recording recorded
by a covert technique on the same recording medium, said overt
recording applying a special optical characteristic on the
surface of the recorded article so that said overt recording
is exposed and can be identified simply by directly viewing with
the naked eye under natural light, said covert recording
applying another special optical characteristic on the surface
of the recorded article so that said covert recording is hidden
and can only be identified by viewing using special optical
tools,

wherein said overt recording is formed by superimposing
liquid-crystal ink on a color-change ink.

2. The recorded article according to c¢laim 1, wherein said
overt recording and said covert recording are the same in plan

design and are stacked in alignment.
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