DESCRI PTI ON RECORDED ARTI CLE W TH ANTI - COUNTERFEI T MEASURES TECHNI CAL

FI ELD The present invention relates to a recorded article such as for
exanple a printed article, with anti-counterfeit nmeasures. BACKGROUND ART
In order to prevent counterfeiting of recorded articles such as for
exanple printed articles produced by color copying technol ogy using an
optical inmage scanner and color printer_or in order to ascertain

genui neness by identifying mhetherD%S%%%?é€@NarticIe is a forgery or a
genuine article, recording or printing techniques are known in which
special optical RECORRERIARTICEE WETRPIT ECCPBNTRRFELT{MERSYREFhe printed
article. Such recording techniques for preventing counterfeiting can be
classified into two types, call edlEONREGABNHIEDBYert. The special optical
characteristics of the overt technique are exposed i.e. can be identified
simply by direchkypykewhrginviehttibe rekedesy e ourderearatdedalar tijcgiet surhe
speci al optical characteristics of the covert technique are hidden and can
only be idggtibiredxhypiicew RE intRdelarspeqieal wap calticandirtteorfeior using
special optical tools. A typical exanple of an overt technique is
recording QL.<R&kLAting using a color-change ink; this is disclosed in |

BACKGROUND ART

In order to prevent counterfeiting of 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 techniques 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 intc two types, called
overt and covert. The special optical characteristics of
the overt technique are exposed i.e. can be identified
simply by directly viewing with the naked eye under natural
light. The special cptical characteristics of the covert
technigue are hidden and can orly be identified by viewing
under special optical conditions or using special optical
tools.

2 typical example of an overt technigue is recording or

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



Lai d- open Japanese Patent Publication No. H3-324169 or Laid- open Japanese

Pat ent Publication No. H9-254520 or Lai d-open Japanese Patent Publication

No. H10-060303. A color-change ink has the property that the main

wavel ength of reflected light therefromwhen white light is directed on to
the surface of the ink changes depending on the angle of incidence (angle

of reflectipny-oJhe .P@;?&@éé!@dP§@éﬂt PhbBicSULbACHOPr HAEB8M 4M6Bhoa Laid-

col or-change ink therefore changes when the angle of viewing is changed A
typical e e 902 R COVELL L ECBRL Vet Soherer dhpg2ens2pr bit iLag caepenpani ed
by surface “processing to produce optical retroreflection properties, as

diSC'OSedd%ﬂN%5%iggﬁggéﬁﬁPP¥gf9399§oﬁ2NBaiﬁl@pPEOééganeﬁecBQBthhange

Publ i cati or exanple. Optical retroreflection neans a
reflection characteristic_where h n of, .iRsi.dence and . sikerangl e of
refIectioh“%ﬁgh%ﬁbg?%nPfﬁPF§%¥hgxgéngh?.%g?g Lralgfq(ligc?ionochareacteristic in
which incident light is bent back so.th t he refl ed | ight ,is returned
to theIigﬂ&gh%oﬁ?%égfﬁp@oVE?PlVh?Eﬁo}agg%péﬁtFéﬁeﬁgéhngnoggi%ae
retroreflection is of exactly the sane colﬁr as thg suer%pdi g region
when vi enesnifrier patthal inkgRhanABSsBePERARBE 68 &P§t PRGTISsRed, but can be
di stingui shed fromthe surrounding region when vi ewed usjng.a speci al
t ool . Sincbnbbdﬂnoeeﬁangéehﬁﬁqﬁ@§l§ﬁ31@6WertT@écﬁﬁ?&&é§9drégﬂfVé° péci a
i nks or special processes for processing, a 2

surface printed with a color-change ink therefore 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
pback so that the reflected light is returned to the light
source. A covertly recorded portion having optical
retroreflection is of exactly the same color as the
surrounding region when viewed under natural light and so
cannot be distinguished, but can be distinguished from the
surrounding region when viewed using a special tool.

Since both overt technigues and covert technigues

regquire special inks or special processes for processing, a



recorded article manufactured using such techniques cannot be reproduced
using a sinple color copier. Arecorded article to which an overt techni que
has been applied and a counterfeit article nmanufactured 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
sinple counterfeit product aggears on .t he .market, Q%%$4%.in t elﬂ§ﬁ¥et can

g) ues d

easi |y notFeectrfigd RETESlIRoM2RUGEAGIAREDPSdTE = e ectiveness of overt
techni ques in excluding sinmple counterfeit products fromthe narket is

t her ef or e ¢ gheproEnepdhHAANISENESTPRE GG GIPRATd t ype of such overt
recording on the article in question are apparent to the eyes of anyone,
this gives a chueetordedeerpersensoi hasdi 5§ VG Tniteal® 18¥Eh e Reen
recording. In contrast, the presence of covert recording cannot be noticed
by peopl e ippihecmanket. ctherterifeitherafiole Inartdfectunes itosdlwill ues to
imtate this covert recording being given to other persons. Bowever,
peopl e in thgyragkehigannahgner aalloy icdenterf yarheepraseiecrdfi aoader t
recording, so there is a high probability of people in the nmarket being

sinply chegt ed.eyenshypsimehe ocaunbesf elilevarly altfsr Pla3C:@GRURE ¢t THE

| NVENTI ON An O%Jegt ofptHe present invention is therefore to provide a

recor ded QAEE8E8i8519ﬂi@%%ﬁ gﬁbb%%§d61§%dH“§ §imple counterfeit
product appears on the market, pecple in the market can
easily notice that it is not a genuine product. The
effectiveness of overt techniques in excluding simple
counterfeit products from the market 1is therefore high.
Other hand, since the location and type of such overt
recording on the article in question are apparent to the
eyes of anyone, this gives a clue to other persons intending
to imitate such overt recording.

In contrast, the presence of covert recording cannot be
noticed by people in the market. There 1is therefore little
likelihood of clues to imitate this covert recording being
given to other persons. However, people in the market
cannot normally identify the presence of covert recording,
so there is a high probability of people 1in the market being
simply cheated even by simple counterfelt articles.

DISCLOSURE OF THE INVENTION

2n object of the present invention is therefore to

provide a recorded article or printed article with anti-



counterfeiting neasures whereby counterfeited articles and genuine
articles can be visually distinguished in sinple fashion in the market and
wherein it is not possible to identify in sinple fashion in the market the
| ocation and type of the anti-counterfeiting nmeasures that have been
taken. A further object of the present invention is to provide a security

L S APLIL Ol aL REL 0L oSt LEEELFULLBRLE rebO Bl LEkLRg canbi! of

packagi ng, can e enpl oyed for preventing

counterfeiting of products or f r ascer |n|n enui. n S A, LeqQrded
article acZoring gﬁtbﬁ ©aspett vafﬁga E¥e§é nﬁ&éﬁﬁ?@nﬁconﬁrﬁées an
overt recording formed by an overt technlque and a covert %@ ordi ng formnmed
by a coverfas¥b@%n%ﬁuéh%nmﬁﬁéegu?Fgcg gFethel&ard P8 oP&é&l & & Wth
this recorded article, genuineness can be ascertained in npl e f%shlon
even in thedemtkéy by sempscofashécsvént th?e@émﬁﬁgtéﬁdlowéﬁqﬂf an
counterfeit products appear imtating the overt recording, genuineness can
still be asgpetatnede mstmgcbhetecﬁemtlnecmﬁéﬁﬁgesAﬁbét @a§ﬁnéﬁ§@t|c ef f ect
of the overt and covert recordings is obtained in that the presence of
the overt tgkending in this recorded article acts as a decoy making it
g y g

difficult to notice the presence of the covert recording. In a recorded
article accordihngutentheopsesenbfdthe present invention is to provide

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 counterfeiting of

products or for ascertaining genuineness.

A recorded article according to cne aspect of the

present inventicn comprises an overt recording formed by an

overt technique and a covert recording formed by a covert

technigue on the surface of the same recorded medium. With

this recorded article, genuineness can be ascertained in

simple fashion even in the market by means of the overt

recording and, even if counterfeit products appear imitating

the overt recerding, genuineness can still be ascertained

using the covert recording. Alsc, a synergetic effect of

the overt and covert recordings is obtained in that the

presence of the overt recording in this recorded article

acts as a decoy making it difficult to notice the presence

of the covert recording.

In a recorded article according to the present



invention, it can be arranged that the overt recording and covert
recording at l|least partially overlap. It can also be arranged to nake the
overt recording and covert recording of different plan design in regard to
for exanple their shape or size. Such an arrangenment nakes counterfeiting
even nore difficult. The overt recording may be nmade extrenely difficult
to counterfeit

bv formna by f ) ) ) | ink
on a Color}EHgﬁﬁégp oL N9,%% ¢ %&I%h e %j%Hp%Héqyﬁgpg %é&%&&&n&ryﬁia I'n

nk?tAFso, when 't vert tecording and covert”recording
are superinposed, the covert recording . nay .be forned by an t]
retrorefleeg?'Sﬁt FS?SFd&BﬁpPFs#ﬁﬁﬁ%lﬂﬁ£§% su%ﬁ%é#épSpthegggrégﬁgéﬁaon a
transparent reflecting layer. Wth such a construction, under n turalf
light, thea&sseped tecBrEEnghes o3 eFdt HRGAINY raé}fgp%ﬁ“é‘?ﬁt ojfe%?](')%enq 0
transparent and the overt recording therebelow can be clearly seen. Wen
vi ewed undéifépeenal pdondideissns ¢n FSaRgFd £ et A*aote el Bothare
recording can be clearly seen. The overt recording and covert recording can
al so be sbackeédei.n pecheen alrirgmusmendy mednEaheier peabl¥esFYR! QUch as

shape and size conpletely identical. If this is done, an even nore
ef fective decdycafitect of the overt recording nmay be exhibited. Also, the
overt recording nmay be forned by superinposing liquid-crystal ink on an

under | ayer of Taespeerti edcoeldahg aayd be made extremely difficult to
counterfeit by forming by for example superimposing liguid-
crystal ink on a color-change ink.

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

The overt recording and covert recording can also be
stacked in perfect alignment by making their plan design
such as shape and size completely identical. 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, orx



superi nposi ng a background region around the overt recording or
superinposing liquid-crystal ink on an underlayer of different color, or
may al so be forned by directly enploying an underlayer of the above
specified color, w thout superinposing liquid-crystal ink thereon. In this
way, the overt recording can also function as a covert recording. In this

way, ascerghnl.0g genynengss (AR 0 REHAHTEd o iRl hd R &QY dided:enoidli ng

function, BypgbseFV|ng
been fornmed that functi.ons_.both as

an er.t .recordin vert
recording,Oru§PH§rFW88F&pgrQ%ﬁ&ﬁdrﬁgysﬁgro&éﬁ %bragkéﬁﬁﬁ%gﬁgg oéﬁaﬁse
circularly polarized plate and anticlackw_,se ciyfcular.l ol ari zed. . te,
respectiveﬂyffﬁr§ééuFP99rha8§I“@@b&#&?n%et5O§HFﬁigﬁbgﬁééﬁé y()méﬁé§ﬂﬁéi

present invention conprises an overt recording forned by an overt
t echni que anduadéé&éW?rr@éoﬁ@@n@bpﬁﬁnéﬁe&%@iQQmRQ%Or¢é%ﬁﬁFﬂﬂé on the
surface of a single recording nmediumand further conprises an adhesive
| ayer wher ebpetheposéngi by auisheirysas lbd nkt FOETGR0 a Bubied %#Y%i A% such
as a product or product packaging. The overt recording is capable of
produci ng coker ckapgdidgperdi kg son fuhetdogl @sofe clpyEAatiefiPr By Sel ecti ve
reflection of light- The covert recording is capable of being identified
by nmeans of a speehak wagl, amcedeaiinend penmdtrierssys dare beyarar fagadi ng
may be produced using 6

using the covert recording function, by ocbserving this

ed article, on which a recording has

recorded article, on which a recording has been formed that
functions both as an overt recording and a covert recording,
using liguid-crystal ink, through for example a clockwise
circularly pelarized plate and anticlockwise clrcularly
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 receording formed by a covert
technigue on the surface of a single recording medium and
further comprises an adhesive layer whereby the security
iabel can be stuck onto a subject article such as a product
or product packaging. The overt recording is capable of
producing color change depending on the angle of observation
by selective reflection of light. The covert recording is
capable of being identified by means of a special tool or

device.

Alternatively, the overt recording may be produced using



a liquid-crystal material or may be produced using a material obtained by
lam nating a netallic oxide layer and/or netal and thin-filmmca gl ass

| ayer and/or silicon oxide. Alternatively, the covert recordi ng 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 nenes fct aggertained. b Y ng, Pee; ral pattern of

the |ight %h%?&?gg Fe?ﬁggge %§F tﬁg ﬁigﬁ?yfhat%{s tf%%§n1ttede?n respect of

i1 lum natigon,w in 2 [ W_t h pect.ral, .patter t has been
s ri%li %M:gl['z%% P&eggﬁn&\gﬂatt&rn% %1 %etaﬁl&csoo,x%cﬂee lﬂﬁér

stored befor ehan a Speci evice. area of this

Seourt ) | S0P NS 10 SN ST T P T e

| ocations such that, if an attenpt is nmade to peel off the security |abel
once it ha®1®®en a fixed to a subject article, the security label is
broken and rendered incapable of re-use. As the nethod of manufacturing a
security | abelAlaeEBprEEHgiYe the FPESERt TemPaRtingn Maah AP etor di ng may
be printed by an overt technique and a covert recording may be printed by
a covert tmehergad pheht redlestshersirhasaicts lLimhtsaife & o higedredi um
the overt technique nay be a 7
spectral pattern with respect to infra-red light, so as to
enable the genuineness thereof to be ascertained by
comparing the spectral pattern of the light that is
reflected or the light that is transmitted in respect of
illumination with infra-red light with a spectral pattern
that has been stored beforehand in a specified tool or
device.
Also, the area of this security label may be no more
than & sguare centimeters.
Furthermore, the security label may be provided with a
cut at one or a plurality of locations such that, 1f an
attempt is made to peel off the security label once it has
been a fixed to a subject article, the security label is
broken and rendered incapable of re-use.
As the method of manufacturing a security label
according to the present invention, &n overt recording may
be printed by an overt technique and a covert recording may

be printed by a covert technigue printing on the surface of

the same recording medium; the overt technigque may be a



sil kscreen nethod. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1A and Fi gure
1B are diagranms of a recording surface printed with a col or-change ink
using an overt technique; Figure 2 is a plan view showi ng the plan design
of major parts of an enbodiment of a recorded article according to the
present invention; Figure 3 is a plan view showi ng the plan design of major
parts of anoﬁgﬁcrenbodl nt, Figure 4 is a plan view show ng the plan

desi gn of Tgj 55t 8€5£°F further embodinent: Figure 5 is a plan view
showi ng the plan design of najor parts of yet a further enbodi nent; Figure
6 is a cross-sectional @& SR . enstruction of a
base portion of the cross-section, for exanple cross-section along the
line A°A of FighreréA2pndofigHreyeé taFégﬁéﬁggaﬁﬁ Phe prhemed &% i cl e
shown in Figure 2 or Figure 3; Figure 7 is a cross-sectional view show ng
an exanplesorfathepgén§edu@ﬂ¢bnaot0é05a§éapaﬁtﬁ@ﬁ &fs 1nige agy e8%Sect i on,
(for exanple, cross-section along the line B-B of Figure 2) of a covert
region 5 otetheigoented article shown in Figure 2 or Fig-are 3; Figure 8
Is a cross-sectional view showing a further 8

Figure 2 is a plan view showing the plan design of major

parts of an embodiment of a recorded 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 is a cross-sectional view showing an example of
the construction of a base portion cof 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 a cross—sectional view showing an example of
the construction of a base portion of the cross—-section,
(for example, cross-section along the line B-B of Figure 2)
of a covert region 5 of the printed article shown in Figure
2 or Figure 3;

Figure 8 is a cross-sectional view showing a further



exanpl e of the construction of the cross-section of an overt region 3 of
the printed article shown-in Figure 2 or Figure 3; Figure 9 is 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 when the overt recording formed -using the |i UId st al
36BeTed = hrGigh & CiteuIh 157

shown in FR4tFRLE SRdTRFgGPESETIRE toR8e % 6 S§9& ﬁﬁ?&?lzed
plate that transmits anticlockw se polarized Ilght Figure 11 is a

cross- sect ¥ e#aPnvP e@f shbki RLRRED éﬁﬁé&ﬂ&né@OWWeﬁntﬁég@Gé?@ [V FrdYTE
formed using the liquid- crystal ink shown in Figure 8 and Figure 9 is
observed 3*hrough a circularly polarized plate that transmts clockw se
pol ari zed light; Figure 12 is a cross-sectional view showi ng an exanple of
t he constructibhgoftea®baseaporbsernsettibeatr gsewsesbbwomg ofeta a dgirdrenher e
the overt region and covert region shown in Figure 3 to Figure 5 are

super i nposegakHDE eXappkecbhetrecessnsedt itbe alrorg-E<Ctshows i mrFiopere 3) ;
Figure 13 is a cross-sectional view showing a further exanple of the

constructi paopbnt Becgr ene- pechiken aktacnegisebwnwher eilgeo\vverdr reagjuare and
covert region shown in Figure 3 9
3;

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 polarized plate that transmits
anticlockwise polarized light;

Figure 11 is a cross-sectional view shewing the
appearance when the overt recording formed using the liquid-
crystal ink shown in Figure 8 and Figure 9 is observed
through a circularly polarized plate that transmits
clockwise polarized light;

Figure 12 is a cross-sectional view showing an example
cf the construction of a base porticn 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 aleng C-C shown in Figure 3} ;

Figure 13 is a cross-sectional view showing a further
example of the construction of the cross-section of a region

where the overt region and covert region shown in Figure 3



to Figure 5 are superinposed; Figure 14 is a plan view of an enbodi nent of
a security Ilabel according to the present invention; Figure 15 is a plan
view of a further enbodiment of a security |abel according to the present
invention; Figure 16 is a plan view of yet a further enbodi nent of a
security | abel according to the present invention; and Figure 17 is a plan
view of yet a_further enbodi nent. of a security |abel according to the
present i nvEnfirGHIE BEST M FAR' NG OUT THE | NVENTI ON Enbodi nent s

of the present invention are described below In these enpodinents, in
each case, an &W&MS édoridi iy PiATerdi sibeétovi? se?r?ﬁ)‘?é/”?%ri"%r‘? o t 5B B
"overt") fornmed by an overt technique and a covert recording (
her ei nbel owabsilnploronddinegr rted the Rreserhveri®)tiYtned by a covert
techni que are provided on the surface of the sanme recordi ng nedium For
the overt recordiguge fidr iexanplanr eciodiof & shwnphey eembe@iment odlicks a
col or change depending on the angle of observation by selective reflection
of light (hereirihgl Qubdluratath rdioi@reehengepresendi hgvéntSpecifically, as a
material that fornms selective reflection of light, there may be nentioned
by way of examilf2 liguid-£rysdnlvies esf afetra afudtiest abmbbd aneed bF
lam nating a netallic oxide |layer, netal, mca glass or 10

a security label according 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 MCDE FOR CARRYING OUT THE INVENTION

Embodiments of the present invention are described
below.

In these embodiments, in each case, an overt recording
(hereinbelow, simply referred to as an '"overt") formed by an
overt technique and a covert recording (hereinbelow, simply
referred to as a "covert") formed by a covert technique are
provided cn the surface of the same recording medium. FOIr
the overt recording, for example recording is employed that
produces a color change depending on the angle of
observation by selective reflection of light {hereinbelow
turned "color-change recording").

Specifically, as a material that forms selective
refiection of light, there may be menticned by way of
example a ligquid-crystal material or a material obtained by

laminating a metallic oxide layer, metal, mica glass or

10



silicon oxide or other material. The desired object can be achieved by
preparing such a material as a printing ink and performng printing
therewith. Sone 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

twsted litt]e by li-t-tle _along_the helical., _ax.s,: t hat
quuid-cry%%L&c%% %3%%%I8rf8ﬁ%§ramﬁggfégﬂ' sg?ﬁbﬁﬁ%@F%%écﬁgeﬁg?ﬁﬁﬁhgﬁ%,
such a structure provides roperties such as aptical ratatory . r

sel ective ®ptigapd %EaPF%P?EQ“Hn&uE'r@uFﬁFeﬁ6ﬁérﬁfaﬁi€ lﬁ%%ﬂ#&#ﬁﬁﬁ%”d
Speci fic exanples of such materials include the BASE PALI OR
(registeré@ﬁff@ﬁ@hﬁ@k?rééFFég.thﬁ§6wl§hnat§PW§IdﬁsFédIﬂPéﬁhggﬁhwgﬂﬁr%ﬁing
a metallic oxide |ayer, nmetal, mca glass and silicon oxide (hereinbel ow
turned optgrtaénbcoghenessg pedrentyer gfifdercd Uanght of different wavel engths
depending on the angle, due to the different refractive indices of the

| ami nat ed substancesiandrgstappeatsrtielhuien peyds cad a rdias 31yl 9fg i or
changes. Specifically, it indicates a material obtained by grinding to a
suitabl e sizguacpbgpeehl)faeaed by ruarurat iimgwietal Idhe odildecwslech as
silicon oxide, titanium oxide, alumnum oxide or iron oxide with a base

material of -Lowsthapspacengy ssdehias thki byf hakes eofalima wie reeimedarial

obtained by grinding to a suitable size a nmaterial obtained by |amnating

silica andaﬁig?ygg EHQ% khE liguid-crystal as a whole forms a helical
structure. As is well known, such a structure provides
properties such as optical rotatory power, selective optical
scattering and circular polarization 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 cptical brightness
pigment) reflects light of different wavelengths depending
on the angle, due to the different refractive indices of the
iaminated substances and so appears to human eyes as
displaving color changes. Specifically, it indicates &
material obtained by grinding to a suitable size a pigment
formed by laminating metallic oxice such as silicon cxide,
titanium oxide, aluminum oxide or iron oxide with a base
material of low transparency such as thin flakes of mica or
a material obtained by grinding to a suitable size a

material obtained by laminating silica and a layer that

|3



reflects light, such as a netal or a netallic oxide. A specific exanple
thereof is PALI OCROM pi gnent (BASF trademark) or other materials. An ink
of appropriate physical properties or performance is prepared by combi ning
any of these materials in a manufacturing device (printing device).
Fig-are 1 is a diagramof a col or-change ink recording surface. A

col or-chan

e.ink can be printed by ordinary printi et g%. As, shown in
Fi gure 1Aﬁ9%f%?8F§bE§ggﬁe FF&Ei&ﬁ ér JSTar ﬁﬁtgrﬁgF%g%lgngga ‘bri ght ness
pi gnent enployed in the _color-change ink caonsists in fl | at e shapes of
pi gnent loﬂP%¢F§h§e8X?WPéeré&ﬁF&PfaﬂFi?&&éOGﬁ%Nhgl§WFP§CZ%§EF a recording
medi um 200 for recording. As shown in _Figure 1A, by arrangi,ng the flat
shapes of pigwentrk0ooirnoiheadgiraer ifdshi oAl ERE SAgPEPEPPEAEct i on of the
reflected light 400 wth respect to the angle of incidence of the inconing
| i ght 300pcpsibelmairnpaicned sconspantormanclei § swyera esr §¥ M ERange
of the col or-change recording can be p rod-oced, which is desirable for an
overt reccsdiyngf theseonmtrastizlas ishawmaniufaRitgy-iage devBes f(pahetfirgt plate
shapes of pignent 100 are irregularly arranged on the surface of the
recordi ng gegdipm 200, the reflected light 600 is reflected with scattered
angles (scattered reflection) with respect to a parallel incident beam
500. Wth a regopdi-pgisukf aceiagrauchraal2olor-change ink recording

surface.

A color-change ink can be printed by ordinary printing

methods. As shown in Figure 1A, preferably the liquid-

crystal material or optical brightness pigment employed in

the color-change ink consists in flat plate shapes of

pigment 100 arranged in a regular attitude on the surface of

& recording medium 200 for recoxding. As shown in Figure

1A, by arranging the flat shapes of pigment 100 in a regular

fashion, the angle of reflection of the reflected light 400

with respect to the angle of incidence of the incoming light

300 can be maintained constant. In this way, & large color

change of the color-change recording can be produced, which

is desirable for an overt recording. In contrast, &s 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



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

hod of printjng. | it h f iQftic
method of printing, Ferexamle Li-has beenfound thgle andmidiad-of

printing 'S suita an arrangenent of

the flat plate shapes ot_pi%nent 100 approaching the condition of Figure

1A. On theEdHeE Pan@PtRAfHe case of a covert recording, the recording

cannot be recogni zed solely by the naked e under sunlight or .qordinary
S5 hhed

e
i |lunination dﬂﬁaﬂﬁ@gbétHQSpPédthﬁhéPéOFeGéF@ﬁﬁgW%ftQ? SHéd by a
speci al recording nethod such that the recording can only be recqgnized
usi ng speceféregoe pnemtlnesge@m:ameﬁéﬁp|Fé§utrwat1%m@yldo@ I weh Jh
fluorescent ink or phosphorescent ink. Comrercially avail able inks of
this type wimyn behenpboyedingypiucdblcy, ofi tl sucthidnkelaiechanedr di ng
pattern emts light and may be observed by irradiating with ~altraviol et
light. Forrissadiagi Ng wbbRrveltravi alsetfcurghttheftortiexanpldi wiomleick | anp”
may be enployed. Since the recording pattern does not emt |ight under
sunlight of lightmEnemkl waeesegnkntanes diiftf cxanmotddiferi@ing on the
method of printing. For example, it has been found 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.

Oon the other hand, in the case cof a covert recording,
the recording cannot be recognized solely by the naked eye
under sunlight or ordinary illumination and may be adopted
where recording is to be performed by & 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 availakle inks of
this type may be employed. 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" mey be

employed. Since the recording pattern does not emit light

under sunlight or light from flucrescent lamps, it cannot be

13



read . Such an ink may be used for printing at a position separate from
the recording position of the ink used in the overt technique. Another
type of covert recording that nay be nmentioned by way of exanple is
recording using a recording nethod that produces optical retroreflection.
One nethod of recording to produce optical retroreflectionis for

exanpl e 0P Lok ashEANSRaLERt no6l Leokiug leaer ah A nesRecil kad patern 1n o

gi ven regi on"and i nhumerabl e m nute transparent spheres thereon,

i t hi iqn. A t di . t f t fl i
Cayer) PectPHBHChE SOER AMReEREE: Gt B BAGE R ogtl che ik et HLiES,
cannot be recogni zed visually under natural can b en i f

o bepe

Ii%ht, but 1 %is N .
vi ened for OBKAFPFECPRFEHGH o BT LHNCoREnt OVapAbITE COF SHRSu At MRy i t
with intense light from the same direction as the line of vision. As a
further coberPepttoREEngYt ¥8lnPuEX2BPAEC dEdILRE CTCediInV§U&9mdy be enpl oyed
such that the spectral waveformof the intensity (or optical reflectance,
optical traasortiingcmetbrdopbitabradscesaned ichdr 6ty ogfe ILRE tiem ec B
light or transmtted |ight therefromwhen specified light is directed on
to the coveethedcordiregorsiiagspecpiicddcwavefitocml Eertrogednpgicdicn dévert
recordi ng may be enployed in which recording is effected using ink
cont ai ni ngfotnékamped tabserhi agtieetbectinng) efdtertiiale Rayiery cf [ gh
absorbance (or reflectance) specifically inregard to infra-red |ight of
14 specified pattern in a given region and tc spread
innumerable minute transparent spheres thereon, cocvering
this region. A covert recording (pattern of the reflective
layer) recorded by such a method of producing optical
retroreflection cannot be recognized visually under natural
light, but can be seen if viewed for example through optical
equipment capable of illuminating it with intense light from
the same direction as the line of vision.

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

abscrbing (reflecting) material having a high abscrbance (or

reflectance) specifically in regard to infra-red light of

14



wavel ength of 650 nm or nore. By enploying such an -infra- red 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 light of this infra-red absorbing (reflecting) ink,

whi ch has been. stored beforehand_in the i i-on. - A { t:h, 4.his

met hod of ‘P"_h‘é‘f)%?:flggﬁ, D?hg%gpé‘ént ral opatt e%ﬁf‘p%% lrnglée%%edawfi'ghﬂproduced
by infra-red light  of the infra-red, absorbin reflectin I nk . or ed
bef or ehand*§h #RECFRPECt! F6h LGEVH éﬁaﬁr&%'i g &?%l&e@eeﬁsai%geaa t%ﬁ%aﬂtjset%
spectral pattern of the reflected light fromthe suybject article is
different &#¥bhriReCspeber ASCepAriaes &Y NENASHIELIdE ISR A brRdt 1571 he
inspection device, the subject article is deened to be a counterfeit
article whef ehsghitf rieff liestascérrai ndg St adie agdctraalon pat I+ 0¥ he
reflected light fromthe subject article is the sane as the spectral
pattern ofwibe hefkeeted liight wsttdr edhd reorheedhsypesttion deieern tte
subject article is deened to be a geni:ine article. In order to

faci | itatereknspeeti eaghithbfathed imefdeeatddg(zeefdiont i tig) £ ekt breg)

descri bed above nmay be included in the recorded portion recorded wth the
overt recoydingyheehnhguepebnguie rad edigurard respect i wedpestibm t he pl an

design of major parts of three enbodinments of a recorded article 15
device. With this method of inspection, the spectral
paﬁtern of the reflected light produced by infra-red light
of the infra-red absorbing (reflecting) ink is stored
peforehand in the inspection device and, if it is
ascertained that the spectral pattern of the reflected light
from the subject article is different from the spectral
pattern of the reflected light stored in the inspection
device, the subject article is deemed to be a counterfeit
article whereas, if it is ascertained that the spectral
pattern of the reflected light from the subject article 1is
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 embodiments of a recorded article

15



according to the present invention. In the recorded articles 1A, 1B, |IC 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 technique are
provi ded 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 region 5

are arranged in ,sepgratg, non-ov%rhagpiQE.Iocations. In the case of the
recorded affFEFEEB &P EPGUPECE " Tthe "o\d ™ Y egi on 3 and covert region 5
partially overlap. In the case of the recorded article IC of_ Figure 4, the

overt region 31Bn8NecEEPEIREgren L5140 1¥radked Ko Hs HIFHE posiTi onal |y
aligned. Al though not shown in the drawings, it is also possible to
arrange onBighbrehd.obeth pagPYRTE AREEGVET Y a9%EdiTor 5 & Eed 5T e the
other. In the overt regions 3 showmn in Figure 2 to Figure 4, letters, for
exanpl e "PRVATt aeehpiinneedndsingoivertexamlon £ wolordehdinge i¢kV&d- as to
have a special optical characteristic for the overt recording. The

backgr oundtetBgigneother ptrbandehe ohetither sUPRIAT 0 ntitdes avertegaobirdi ng
region 3 may be without the special optical characteristic for the overt
recordi ng gedray.be1prikRkedaker cexame edusim@d a maaldre clrange Fidumof 2,
different color, to provide another type of overt recording, which can be

di fferentiahgdolieem reBRONT when cvivead.rellisdy TaMerSetahgadl in t he

background 16
separate, non-overlapping locations. In the case of the
recorded article 1B of Figure 3, the overt region 3 and
covert region 5 partially overlap. In the case of the
recorded article 1C of Figure 4, the overt regicen 3 and
covert region 5 are stacked so as to be positionally
aligned. Although not shown in the drawings, it is also
possible to arrenge one of the overt region 3 and covert
region 5 so as tc include the cother.

In the cvert regions 3 shown in Figure 2 to Figure 4,

letters, for example "PRINT" are printed using for example a
color-change ink so as to have a special optical
characteristic for the overt recording. The background
region other than the letters "PRINT" in the overt recording
region 3 may be without the special optical characteristic
for the overt recording or may be printed for example using
2 cclor-change ink of a different color, toc provide ancther

type of overt recording, which can be differentiated from

"PRINT" when viewed. Also, conversely, only the background

16



region, excluding the letters "PRINT" may he printed so as L to have the
special optical characteristic for the overt recording. Consequently, it
can he 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 depending on viewi ng angle, sinply by

V|emﬁng with the nake ye un?}t natural || . ln cqontrast.. in the covert
regi on 5, f%9189anﬁfg nglg t@éﬁUIﬁggqg}enﬁFln e&>séﬁééptéphave a
special optical characteristic, for exanple optical retraoreflection, for

covert recbPdinge FHE BRERGPOURE ti&Gilorn SERER R het O Stters STENUI NE”
in the covert recording region 5 may be w thout the special optical
charact eri s¢eferfidpgt he covert recording. Al so, conversely, only the
background region, excluding the letters "CGENU NE' nmay be printed so as to
have the spectahsegtenalychatackeer bst iseehorthiche ey drat reacor HgIT" or

Wi chever nethod is adopted, sinply by viewwng with the naked eye under
natural |ight, bhbegbaakgr aundheegiver tappedres: 3t hevsare gsediel |atterst
"CGENU NE', so the letters "GENU NE' cannot be read. The letters "CGENU NE'
in the coverkrregkeiskieanforhexahpne hed eadety wien vilesed under

special optical conditions or uosing a special tool; for exanple in the
case of opti-ealvegteenell eshingrs ddpRnd@tielch AWty fey M evethply
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 special
optical characteristic, for example optical retroreflection,
for covert recording. The background region other than the
letters "GENUINE" in the covert recording region S5 may be
without the special optical characteristic for the covert
recording. Also, conversely, only the background region,
excluding the letters "GENUINE" may be printed so as to have
the special optical characteristic for the covert recording.
Whichever method is adopted, simply by viewing with the
nzeked eye under naturel light, the background region appears
the same as the letters "GENUINE", so the letters "GENUINE"
carnot 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



17 when illum nated wth light that is nore intense than the background
light, fromthe sane direction as the line of view Furthernore, the
covert region 5 and the background region 7 around the outside of this
appear the sanme when viewed nmerely with the naked eye under natural |ight,
so these two cannot be distinguished. It is therefore normally not

possi bl e tqHes! Ii MhgihertQy »mptn a1 Coverthdegi onmdresinpessenthan the
recorded article I and where it is present on the recorded article 1. In

the -recor gg%%@fdéﬁ& DAy N9 posh overi-andy£oyefionr £60£dingsnshenn in

Figure 2t r 4, genul neness can be ascertained in a sinple manner

even in thqdpqgket, using the overt recording but even if counterfeit

a{p:flgs shofi? _apgear_initating even t he gvert recordi ng, genui neness can
sti e ascert_ai using the covert, recording._l ! presence
of the ove][t Lféﬁ%‘?ﬁn%ﬁg's € %O%%%yr?%l?rhegc%ﬁﬂtgﬂ?e%é?‘?ré?g?ng t he
presence of the covert recordi ng even re effectively i.e. the overt and
covert recd Hfs %E®XQRPqeﬁﬁﬁcﬁﬁ%%&géagfnghﬁﬁs@ﬂ%?@5t¥ge BFPEcF *that i s,
there is a stronger probabjlitg than in the case of prior_art articles, in
whi ch only V& merele FHihgtie BHptdyRYE o Fes BRRUTEhat *eRE. SO

counterfeiter, noticing the presence of the overt recording, nay not
anti ci pat e tHes priesencannit beoves tirgebsethy ahll haytherefore normally

not possible to tell whefher or not a covert region 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, genulineness can be
ascertained in a simple manner even in the market, using the
overt recording but even if counterfeit articles should
appear imitating even the overt recording, genuineness can
still be ascertained using the covert recording.

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

anticipate the presence of a covert recording and may
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is there-Fore be neglectful of efforts to search for a covert recording.
Furthernore, the presence of both overt and covert recordings together on
the sane recorded article makes counterfeiting itself extremely difficult.
Specifically, in fact, in the case of both overt and covert recordings,
even when these are enpl oyed al one, special inks or special nethods of

manuf act Ur g, AL e NECeRSALY L AIASY o0 JeFhAle «J hese: EXagl Yy v S 1S

not easy cause o e hi'gh cost. I n these circunstances, the presence of
both overt and .covert recordings on the sane recorded article requires an
even nore TONPFEX"dnd hi gh-cost method of man-afacture, so counterfeiting
to produce an exact initatiogﬁis ext renel

0 y. . difficult. 1n partigular, when,
as shown in Fi GuFeRSTBAGE FiEGhr EXF5S0NE 8$eﬁ9%ﬁu?%%ﬁ%rI“%é%bfglngs
overlap, in this overlapping portion, the optical characteristics of both
the overtrapdr@dvest tPEESHEINGE O S o GRitIsh, 20 C8f J¥tfati on of the
materials and/or structure of this portion is extrenelg difficult for the
count er f ei tenntevéritihat Ha seddnteertiramedy IHAE: Shidse, TREGSEFFFEul P to
achieve the same color tone or optical conditions, so, as a result, an
exact imtakton s waey cdiskf iofultothThe gtare rdbsigel . e ca e &x§ erfis# ™ shape
and size of the regions thenselves and the shape, size and arrangenent and
ot her partjgehatsecet bhe leaitlensdr:ldesd grepaccor detks ot epecial

methods of manufacture are necessary in order to imitate
these exactly, so this is not easy because of the high cost.
Tn 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
counterfeiting to produce an exact imitation is extremely
difficult. In particular, when, as shown in Figure 3 and
Figure 4, the overt and covert recordings overlap, in this
cverlapping porticon, the optical characteristics of both the
overt and covert recordings act in combination, so
elucidation of the materials and/or structure of this
porticn is extremely difficult for the counterfeiter; even
if +the counterfeiter knows these, it is difficult to achieve
the same color tone cor optical conditions, so, as 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 reg.-i-ons) of the overt region 3 and covert region 5 shown in Figure
2 to Figure 4 can be freely deter-m ned. However, in a preferred

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 fferences egc}‘jtooag\t erp {%eomfgg(%g(?ﬁ of sgqcompterfeiledn grthekesin

difficult du 0 t'he”added conpl exi Furthernore, regarding the

arrangenent_ of the covert regjon 3 and rt ' i fythesert wo
r egi ons aréﬁ4§ﬁﬁ%r%n5%séﬂg% ed%s%??b%% 5 %%§¥ ?%gg% g%%?ageH?s obt ai ned

that the nmethod of manufacturing counterfeits becopes XL Ly ~difficult.
on the othérHﬁﬁﬁﬁr¥?dt%@b%@ém?gF'e@?o?n %ﬁﬁnﬁx?ﬂgf%%v%ft%%ggFSnZSE%re

arranged in conpletely different |ocations, the advan age IS obt%ined t hat
it is diffHicoize td. dileseaveiteres cobeFker @¥BFHi A§YIPR parbPcGPYF ™ if for
exanpl e the overt recording is a large striking pattern whereas the covert
recordi ng i emeb | apatdef ieremnt abyededard Fochef of*EHBALScARRot1&5sPy be
di scovered, th( decoy effect of the covert recording is exhibited to even
ncre advaniage,os0athatgéhentovertheetetteny ps éeehgndre Sdichficult to
di scover. Furthernore, a plurality of variations in regard to the
ar r angenmenta ;e 0&n pas t 6f nsz ofethemaker hanntacoueet of r ecopdnings fe¢dded bed
above may be enployed in suitable '

articles difficult due to the added complexity.

Furthermore, regarding the arrangement of the covert

region 3 and covert region 5, 1if these two regions are

superimposed as described above, the advantage is obtained

that the method of manufacturing counterfeits becomes

extremely difficult. ©On the other hand, if the overt regior

3 and the covert region 5 are arranged 1n completely

different locations, the advantage is cbteined that it is

difficult to discover the covert recording. In particular,

if for example the overt recording is a large striking

pattern whereas the covert recording is a small pattern

arranged in a locaticn that cannct easily be discovered, th

decoy effect cf the covert recording is exhibited to even

more advantage, so that the covert recording is even more

difficult to discover.

Furthermore, a plurality cf variations in regard to the

arrangement and/or patterns of the overt and covert

recordings described above may be employed in suitable



20 coinhination, thereby further inproving difficulty of counterfeiting.
Figure 5 shows a plan design of major parts of another enbodi nent of a
recorded article according to the present invention. in the recorded
article 11 showl ~ in Figure 5 an overt region 13 and covert region 15
havi ng exactly the same plan design are made to be aligned in position.

Specifically, in these reqgions 13 and 15, for. ex ers " PRI NT"
have the sEé@PéFdiSﬁPi”calt%@%g% cti-’Lfi\‘lrlfit STt rotvhlengo\ige%ﬁ%%&# ﬁgng and al so

have the special optical characteristics of the covert recording, while

t he backgredndt&ré&dp&%t fromthe letters "PRI NT" does not have these

special optical characteristics or, conversely, only the b ﬁg{O%pd ar ea,
| other

excl udi ng the Fétuees 5" PRONF' chad sotde ot ke FFedraiPadpt i
characteristics of the overt and covert recordings. Alternatively, the
letters "PRINGEimey thave at hecspesicalar ol @ c aabiad 619 sthe P oistHe overt
recordi ng while the background area has the special optical
characteri skiest@bn.the covert recording; or conversely. in this way, even
when overt and covert recordings of the same plan design are aligned in
position, the decene effeaideef athe awentl reeondiing Hisnefd ect iarelgvert
exhi bited, hiding the presence of the covert recording. That is, there is
a high probabiilirt ¥ 3t halq theaaunieyifeal ties nudingsaimerly the same plan
design are made to be aligned in position. Specifically, in
these regions 13 and 13, for example the letters "PRINT"
have the special optical characteristics of the overt
recording and also have the special cptical characteristics
of *he covert recording, while the background area apart
from the letters "PRINT" does nct have these special optical
characteristics or, conversely, only the backgrounad area,
excluding the letters "PRINT" has both of the special
optical characteristics of the overt and covert recordings.
Alternatively, the letters "PRINT" may have the special
optical characteristics of the overt recording while the

background area has the special cptical 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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21 that the overt region 13 consists solely of an overt recording and wll
not expect this to be conbined with a covert recording. As a nodified
exanple, the overt and covert recordings of the same plan design may
overlap, but shifted by a slight distance (for exanple a distance snaller
than the line thickness of the letters), or overt and covert recordings of

o miar lan deglgne, ST eLL1g,eomual Lo, Spazigmy e etagked [ 2

concentric guré ows “an exanpl e of the
structure of the base portion of the cross-section (for. exanpl.e the
cross-sect¥%ﬁ0r¢%%90?n¢iﬁﬁﬁé Q?toﬁxﬁﬁc%vgif§r§ iéﬁ 4?@%13%£q$€§553ed
article shown in Figure 2 or Figure 3. As shown in Fiqure 6, the pattern of
letters orceeergnreepréhedovert PeBOFAAgI( PR &I S PRINT)2HS printed
with color-change ink 23 on the upper surface of the base 21. For_ the

col or - changevénk 28gotfiengsnay bdcespiey&dafore seamplay £ 'GiR cPiige i nk
obtained by mxing flat pignment shapes 25 conprising for exanple a

| i qui d- cxyshakteateyi al sloghaptiicaknoei ghonessapipdeet & 3R el 2L § k.
Printing wusing the color-change ink 23 may be perforned by a speci al

printing methedcha whhehthhexauskaoe dineedteitdrs sof, tdre claftacesd X3\ he
flat pignent shapes are aligned, for exanple by the silkscreen nethod.

Li ght whi chebsriingident onkelbhe pyurf @ee ighst ke fdeling camgenanki3 exits
as reflected light 'that is reflected by
size may be stacked in a concentric pesitional relationship.

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

As shown in Figure 6, the pattern of letters or design
of the overt recording (for example "PRINT") 1is printed with
color-change ink 23 on the upper surface of the base Z21.

For the color—change ink 23, there may be employed for
example a color-change ink cbtained by mixing flat pigment
shapes 25 comprising for example a ligquid-crystal material
or optical brightness pigment with ordinary ink. Printing
using the color-change ink 23 may be performed by & speclal
printing method in which the surface directicns 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 coclor-

change ink 23 exits as reflected light that is reflected by
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22 the internal flat pignment shapes 25. Wen this happens, specified

wavel engt hs are sel ectively enphasized by interference of the reflected
light at the upper surface and the reflected light at the lower surface of
the flat pignent shapes 25. The wavel engths that are enphasized change
dependi ng on the angle of incidence. Accordingly, as shown in Figure 6,

when for expapheibeans of Mhitigndght:r2bes3bs ar eiHdicidant raipmidd er ent
angl es of incidence, the respective reflected beans 29 and 33 appear to

have differentﬁggéoag eg%%iﬁﬂﬁﬁ%gkygeh%%tﬁ%%%J'Eﬁgﬂé%ﬂ¥éd“5¥‘ with the

ecl 4 Y : Py
color-chanag N appearsin a erent col or ependi ng on the angl e of

view. In contrast, the reflected ..be 7, af .the i i ea 35
?Ed 39 thaan?;él eir]ﬁ&cﬁeﬁ& (ﬁ?ea eeanletcﬁgfd ﬁlé gf#’lnoatL bte}%n eezzfﬁl?%cr%)nt ed in
is way are a of the sane color, sqo there is no colar,. ¢ . in
on ?_ngl e ?Fhﬁl ERLLEFGEFe 1+ 9o a?r?eeg‘éjr‘i"ﬁlre O KA sciér &&eur%aaoq?%]%g{%g{;ge ’

portion of the cross-section (for exanmple, cross-section .along the lin

B-B of Fighreep)28f tA&ecHnsalaétiien Sadf i SN REE 4 Shown i n
Figure 2 or Figure 3. The exanple shown in Figure 7 is an exanple in which
a covert depending s ¢omstEnckedbyineidesdidt ndGRAMHII Y \r,% H'BPt i cal

retroreflection is conferred thereon. As shown in Figure 7, a transparent
reflecti veihayenud®d i6s whemned mictenimste deamsy of ddsitgh Pedhtlerd’ ( fOr

exanpl e,
are incident at different angles of incidence, the
respective reflected beams 29 and 33 appear to have
different colors. Consequently, the area that is printed
with the color—change ink 23 appears in a different color
depending on the angle of view. 1In contrast, the reflected
beams 37, 41 of the white light beams 35 and 39 that are
incident on areas that have not been specially printed in
this way are all of the same color, so there is no color
change depending on angle of view.

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

The example shown in Figure 7 1s an example in which a
covert recording is constituted by & recording 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 "CGENU NE") of the covert recording on the upper surface of the base 21.
On top of this, innunerable mnute transparent spheres 45 are spread so as
to cover the entire covert region 5 and are then fixed by an adhesive

| ayer 47. Part of the upper surface below the m nute spheres 45 above the
reflective layer 43 is covered by a reflective |ayer 43. By selection of

the materiabpRbirhike )reffl edld V@ vdayefe ddidIUe SRhaigse A5 ands adhesi ve
| ayer 47, reflection of light that has passed through the interior of the

m nut e sph@hssﬁé%at 1t he oy ppcﬁrgy%trfaa% Wterrﬁ;rtetfam@%&ue@hef@és &€ in

contact wit e reflective er 43 na’ be facilitated or, on the other

hand, subsgagglrgl I ﬁSaIaIrES S%te@% Igoqrgt t,&at e&{{tél g{%\,%p@ | nterior

of the nind sphere e arranged 0 eX| o ou e mnute
spheres 45 vvlthou being reflected at.the surf ce wher the nut e spheres
45 make coﬁ?‘é{&f’nvmtst RTEn& &SN & 13§ P %S0 W ﬁl‘beht m'%:fndent on a
covert region 5 constructed in this t.he light 49 that IS |nCJh§ient on

the region whBREttRE BF &OFSFe ﬁ%‘eisb‘?lso“brt&eeﬁtl%?eer%pkf%e% ate
spheres 45, so part thereof is reflected at the surface of _the mnute
spher es 4SabBV6dG’c’1|en§Efrl§tCrtdﬁ’@f Héetqortd iightc BRI Shaty ret il ns®f e
direction of the incident light 49. Part of the remainder of the incident
| i ght 49 i3ayef]| éét.edBratsetlies tspnf acfe tdfe Mt aigel f gfherrebd ¢¢hy®o the

m nute spheres 45 and exits in a direction (diffuse reflected |ight
layer 42, minute spheres 45 and adhesive layer 47,

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

spheres 45 and exits in a direction (diffuse reflected light
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24 53) ccnpleteiv different fromthat of the incident light 49. Also, the
light 55 that is incident in the region where the reflective layer 43 is
not present enters the mnute spheres 45, so substantially all 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

ot dent | lght .c%%p(dlgént{é%ﬁffg§&5€dglféggr§hgﬁ)ofcgﬂéegﬂe%laxt ungdge patural

| i ght that
directions, .the retro-reflected . light 51.does.nof, stand.out,.since it is
ni xed mﬁthh&ﬁﬁergﬂ?f%hﬁp§e$ é%#%ﬁ }?gﬁ??lgﬁnfhéncéUErfeg}88oFBFﬁ§ ggﬁnot
be recogni zed with the naked eye. However if the covert reqi

, egion 51is
i 11 - oni nat €6 TG 1t hfSeET i Ghtt s o PHeSeRheHFFEE L FBR ggnﬁﬁg PPRET6F
vision, the anmount of [light of the retro-reflected |ight 51 becones
| arger thadS. .tk diifstanielalky eetbdofigntssBi0kE iher8EVBFECPedbr Hifig can
be seen. Figure 8 shows an exanple of another structure of the
cross-sect somfafca nef over thasy)i oh 3fofr téeltbeorted ainhtkesprEhoen £
Figure 2 or Figure 3. In the exanple shown in Figure 8, an overt recording
is formedausl rgidd gui dz ciydat i dmkcomsl sheipn dnfFegent 8roml eheersfor a
design pattern (for exanple "PRINT") of the overt recording are printed
Wih_t h al _Spe;%?tei edditlerfl 0igyhhess uppef fes f peel oftédel bgre 29) .on top of
this, 1 qul

I NCI ubst an e sane intensity from al

Consequently, under natural light that is incident with
substantially the same intensity from all directions, the
retro-reflected light 51 does not stand out, since it is
mixed with other diffuse reflected light, sc the covert
recording cannot be reccognized with the naked eye. However,
if the covert region 5 is illuminated with intense light
from the same direction as the line of vision, the amount of
light of the retro-reflected light 51 becomes larger than
the diffuse reflected light 53, so the covert recording can
be seen.

Figure 8 shows an example of another structure of the
cross-section of the overt region 3 of the recorded article
shown in Figure 2 or Figure 3.

In the example shown in Figure 8, an overt recording is
formed using ligquid-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-
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25 crystal ink 63 having circular polarization dichroismis used to coat
the entire overt region 3. As the specified ink 61, an ordinary col ored
i nk may be enployed, or a color change ink as descri bed above may be

enpl oyed or a liquid- crystal ink nay be enployed (in this case, the
liquid- crystal ink is lamnated). As the |iquid- crystal i nk 63, a

chol esteric |iquid-cry ink (far npl e .BASF' s [ OR (registered
CF ademr k) FEHEMAHG (G Feab b DL A TP S A T GTATor S Bovlr

sel ective optical scattering and circular polarization dlchr0|sn1na be
enpl oyed. WA [PgReaits Hhfcitddntt Sorf VAT foviétd: Fegi on 8° C%}h%t$@‘t::l?égleql nthis
way, the light 65 that is incident on the region of the specified ink 61
i s divi dediinkt @it wenciorciingirlyy cofolrad Zetk besirshe aitn kdvekni 88 deddr 87 and
cl ockwi se beam 69, by the circular polarization dichroismof the |iquid-
crystal inkhGaget hakantsi deackvilbsel damedtiads efdrgeiaeedyor thel iquid-

| iquid-crystal ink 63, while the clockwi se beam 69 is transmtted through

the |iqui degkystal inkk 83 péhemplheed! @akwirsies hease X Hdat i dnasdt hus been
transmtted 1s incident on the specified ink 61, part thereof 71 is

absorbed whirka+tathe niemai niapd npdkeds)(hawng el icplof- of yd el speei di eda i nk
61) 73 is reflected. Consequently, the col or obtained by conblnlng t he

ant i cl ockwi581089w, 67 nethacied e i atidl Sixgiad Aide 63 and the

cl ockwi se beam 73 refl ected by f specified ink 61 is observable by human

bei ngs. PALIOCOLOR (registered trademark)) having optical properties

such as optical rotator power, selective optical scattering
and circular polarization dichrcism may be employed.

When light is incident on an covert region 3 constituted
in this way, the light 65 that is incident on the region of
the specified ink 61 is divided into twe 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 ligquid-crystal ink 63. When the
clockwise beam 69 that has thus been transmitted is incident
en the specified ink 61, part therecf 71 is absorbed while
the remaining part thaving the color of the specified ink
61y 73 is reflected. Conseguently, the color obtained by
combining the anticlockwise beam 67 reflected by the liquig-
crystal ink 63 and the clockwise beam 73 reflected by the

specified ink 61 is observable by human beings.
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26 In contrast, in the region where no specified ink 61 is present, the
light 75 that is incident in the region where for exanple the 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 descri bed above, due to the
circular polarization dichroismof the liquid-crystal ink 63, the

ant i ol ockw se beam, /¢ hekng srethected by Lhe-d Lgldrystal ik €633 and

t he cl ockwi se beam 79 bei ng transnltted througli the |qU|d crystal i nk

63. The é%$n§%%£te %lggggt %%E7%s|%ncfaé#¥n av ngﬁt Mhere

part ther sorb e renalnl art he ‘Coior of

the base 2 83 is nse ly, the color obtal
conbi ni ng %‘1)1:5 éﬁ?‘PcFoEE\‘RA g’ésﬁeg% é:‘(‘?teé]d 15y ST i r]cé”fcﬁlst al ink 63

and the cl ockwi se beam 73 refl ected by the base 21 is observable by human
bei ngs. SiAEECYhBrEYl BPLEF 1ERE HFEEISH éd HH G aiRE (IFETdl'or® 8t the base
21 are different, the color that is observed by human beings is different
in the regtbackiichebspaci’Pi.edni ke 63mgndagt ashalasayd bed ‘tehe ST e,
this observed color is not a sinple color but rather is a color having a
speci al optithe eftecviadupoiiartihe tion o cbfratiser ldfgquing driystial-dmie ta63.
For exanple, if the specified ink 63 is black, a Tainbow colored effect
appears initkeedql ahet hatiicioskense Aleam 77 bdiecspedifdatd iy Bhd s a
col or-change ink, the

liquid-crystal ink 632 and the clockwise beam 79 being

transmitted through the liquid-crystal ink 63. The

transmitted clockwise beam 79 is incident on the base 21,

where part thereof 81 is absorbed and the remaining part

{thaving the color cof the base 21) 82 is reflected.

Consequently, the cclor cobtained by combining the

anticlockwise beam 77 reflected by the liguid-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 base 21 are different, the color that 1s cbserved by

human beings is different in the region of the specified ink

63 and of the base 21. Furthermore, this observed color is

not a simple color but rather is & cclor having a special

optical effect due to the action of the liguid-crystal ink

63. For example, if the specified ink 63 is black, &

rainbow-colored effect appears in the color that is seen.

Blso, if the specified ink 63 is a cclor-change ink, the
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27 color that is seen is tinged with this color-change effect. 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 Iiquid-crystal ink 63 cannot be reproduced

by a sinpl eoﬁekfo'&hg@pa%rseéhgqret%g%a/%%fwltéﬁeéoleaﬁanah@n@@néffé@zl on_of

the cross-section of the overt reglon 3 of the recorded article shown in

Figure 2 of ELOULS 3 THE XGTRLE (fi 0L 2 19,8 PO AN, EXATDh L mu@ whi ch

an overt recording’is u5|ng |qU| crys In Flgure
9, first of  all oatin t he ifi l.is. Ap lied {01

entire oveltT® F8§|85%§C5n gﬁgaﬁﬁper%gkﬁ?¥aéé ling%as ﬁh e% ?%p ofl?hls
an overt pattern of . for exanple letters or a design (for exanple " Ihﬁ")
-is pr|ntEGrmﬁﬁﬁmpﬂ&uwal$?ys§ape@ﬁQ &@%ﬂ£MQﬁf%ﬁ?ciH%ﬁario+%r Bat§

dichroism when light is incident onto the overt region 3 constructed as
above, in thet ieaFeRnpri Aledldi CRSEFe IHNFUIGRLF VARG nk $3SCh3! al r eady
described, a color having a special effect obtained by conbining the
anti cl ockwe§éebeanbteinedf byctse By el Hd et lo riyrsk o 2 | @knB3t ape t he
cl ockwi se beam 73 reflected by the specified ink 61 is observed by human
bei ngs. | nrepebrdasetd by theimedieomrmoiver eddiese i s no
Figure ¢ is yet a further example construction of the
cross—-section of the overt region 3 cf the recorded article
shown in Figure 2 of Figure 3.
The example of Figure 9 is also an example in which an
overt recording is formed using liguid-crystal irnk. As
shown in Figure 9, first of all, a coating of the specified
ink 61 is applied to the entire overt region 3 on the upper
surface of the base 21. On top of this, an overt pattern 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 ontc the overt region 3
constructed as above, in the region printed with the liquid-
crystal ink 63, as already described, a color having a
special effect obtained by comkining the anticlockwise beam
67 reflected by the ligquid-crystal ink €3 and the clockwise

beam 73 reflected by the specified ink 61 is observed by

human beings. In contrast, in the region where there 1is no
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28 liquid-crystal ink 63, reflected light 67 of the color of the 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 conbined.
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 specified ink 61, a pattern in which inti is effected only
with the spe@PfPeqriAikags ﬁ‘d o3 ’p&tetft&eﬁr{ﬁf{]ﬁtl&fwetp{l 4 etr]Tq‘? iR corftyst al

ink 63 overlaying the base 21. Furthernore, the overt recording forned
usi ng the theqeP&céfysfalinki M oSS ViEiGure 8 and Figure 9 also has the
function of a covert recording, due to the circular polarizatjion dichroism
possessed by t At bhquild- beyswaled tlatThibhe Wans Ya Qdsey i ™ th F&8r%ence
to Fig-ore 10 and Figure 11. Figure 10 describes the appearance of an
overt regi 8nanbortived cosisrg uldtdwind-stoyst din iFlge® wherrwlicwes edripiute an
anticlockw se circular polarization plate 101 that selectively transm-ts
anti cl ockwispecliifghtl 1k, gamne otk rehawsy i drhe capfpe dreantsss iafnah oy erdmlyiggiron
formed using liquid- crystal ink 63 when viewed through a cl ockw se
circular pekati zable@n ofl ake thl3 !t haimesgl ect ipsaltert gnsimtead dpckw se

light. As shown in Figure 10, when viewed through the
overlaying a liquid-crystal ink 63 onto the specified ink
61, a pattern in which printing is effected only with the
specified ink 61 and a pattern printed with the liqguid-
crystal ink 63 overlaying the base 21.

Furthermore, the overt recording formed using the
liquid-crystal ink shown in Figure 8 and Figure 9 also has
the function of a covert recording, due to the circular
polarization dichroism possessed by the liquid-crystal ink.
This will be described with reference to Figure 1C and
Figure 11.

Figure 10 describes the appearance of an overt region
formed using liquid-crystal ink 63 when viewed through an
anticlockwise circular polarization plate 101 that
selectively transmits anticlockwise light. Figure 11 shows
the appearance of an overt region formed using 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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29 anticlockw se circul ar polarization plate 101, of the reflected beans
67, 73, 77, 83 incomng fromthe region coated with liquid-crystal ink 63,
only the anticlockwi se beans 67 and 77 reflected by the liquid-crystal ink
63 are observed on passage through the anticlockw se circular

pol ari zation plate 101. Consequently, the region coated wth the

i qui d-crystal | nk 63 appears Ly Lhg same calop, Lir aspective,of the

opti cal errying lrayer (Tor exanpl e ether this
consists of the specified ink_61 qQr, t base 21). _That .is, the pattern
that is prihteatertRegha ékec? ire 7inE§6inFﬁmﬁﬁ§ F&ﬁﬁbﬁQ§xﬂ%%fJ%wth t he
l'iquid-crystal ink 63 cannot be seen. However, the region that i.s coated
with the i¢epiredcrishal 1pRkI6STERGLNATX &dir oA TLHAttTTS SFdt TR POt ed
(region where the reflected light 87 is directly incomng fromthe

speci fi ed hekm61§7cand Beé diesiliengeidsked thy diftdbemryedadr sinkcdnt ridt |, as
shown in Figure 11, when viewed through the clockw se circular

pol ari zat i sinsprate dO3paetatke theblgbt eétie boarnsl@Tkwize TAr®88 dmcom ng
fromthe region coated with the liquid-crystal ink 63, only the clockw se

beans 73 anglz83zkhabnapeatef hodt ed Copseheeunnder,| aper mfgiem passian
through the liquid-crystal ink 63 are observed through the anticlockw se

circular pglenizaki 0ngRkater}@3a:Cankeqaenbpya risn ittheHeegizone aaaied with
the liquid-crystal ink 63, the pattern printed with the specified ink 61
and irrespective of the optical characteristics of the
underlying laver (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 coated
with the liquid-crystal ink 63 cannot be seen. However, the
region that is coated with the liquid-crystal ink 63 and the
region that is not thus coated (region where the réflected

light 87 is directly incoming from the specified ink €1) can

be distinguished by different colors.

Contrast, as shown in Figure 11, when viewed through the
clockwise circular polarization plate 103, cf 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 liquid-crystal ink 63 are observead through the
anticlockwise circular polarization plate 103.

Consequently, in the region coated with the liquid-crystal

ink 63, the pattern printed with the specified ink 61 and
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30 the pattern which is not thus printed can be clearly distinguished.
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 sanme col or through the clockwi se polarization
pl ate 103 and so cannot be distinguished. Thus, when the overt region in

whi ch the Lhgupdtekyst alhidmk swasermphey ed- s @bsenveask usiggripe circul ar
pol ari zation plates, a different appearance is presented to that seen

sinply with;the naked oye. HGRseQUeRt]y pAMald fom icowesf el d@rihasel
imtated by another nethod the covert fregion using the liquid-crystal ink

(it is in LAck RASELRleq LA by QduCe sndai ool onpd @ffacs o pear

colored effect "and the 1ike sim I qui d-crystal ink by
ot her nethods), the fact that.ﬁhe rticle i.s count idgan. stihl be
ascert ai nef® %7@5Bs§’|fv3‘§'ieor‘?p§scll gleéiaclin}cuﬁar ShyaLt po gﬁge{dﬁ p?a?%. #n this
respect, the overt recording usin the liquid-crystal, ink also provides
the functi BRPERTaWiddvérte & & .rléﬁrqgghnﬁQE éﬁo%ﬁfkﬁ?ern as shown in
Figure 5 _Js manufactured usingbli uid-crystal ink, it can naturally be
nmanuf act ur Belpriseeders Grlmtend Y \?élr%[ ForaAnIR kit A 11 P63 ed plate
can be created for exanple as follows. Specifically, a_ PVAfilmor the
like i s uniaxThlly waererded oaed tldFEFIWnt B odiifd “tHe B FeE Yyt ng
may be perforned with another material of desired .
ink was employed is observed using the circular polarizaticn
plates, a different appearance is presented to that seen
simply with the naked eye. Consequently, 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 or pearl colored effect
and the like similar to that of a liguid-crystal ink by
other methods), the fact that the article is counterfelt can
still be ascertained by observation using a circularly
polarized plate. 1In this respect, the overt recording using
the liguid-crystal ink also prevides the function of a
covert recording. For example, if & pattern as shown in
Figure 5 is manufactured using liquid-crystal ink, it can
naturally be manufactured in overt form ancd covert form.
A circularly polarized plate cean be created for example
as follows. Specifically, a PVA film or the like is

uniaxially extended and dyed with icdine. If reguired,

dyeing may be performed with another material of desired
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31 color. In addition, a protective layer is applied to prevent the iodine
escaping. Acircularly polarized plate is created by superinposing a 1/4
wavel ength filmand the above film The distinction between clockw se

pol ari zation and anticl ockw se polarization plates is achi eved by

sticking on a linearly polarized plate and a 1/4 wavelength filmat an
angl e of f sebiBy 45kWaldniraskect: ta-dthe-@xis Oived iNearPol afigation.
Figure 12 shows an exanple of the structure of the base ™ portion of the

cross-sect 100, 6HQr 1exanplenLrQ3ssection &l ong -§,ﬁﬂ9 'gigi 3) of
a region \Agerg t he overt ;neegieons % CgtlS ijmwn In a%l ure Vm*f% |gxgir%e1'e% and
the covert. _reqi 5,1 ver.l ap._ . sh i iqure.12,.. first of all, an
overt |etter g?eggggi EP{ %él tegt:lrrln%l%sﬂéfq n ce?l Wi%\’[:éclo noqethcﬁfalnlg% E?*IH% TZ%E on the
surface of the base 21. top.af this, .a covert |letter or desjgn pattern
o formed BYOTer SNct | FEY Byt IRECIGH MR (HIER TR ST £ R R e
spheres 45 are spread so as to_ cqver the entire covert region, and fixed
by means of"@nchidRésSh¥isgy 8P LAFIAFHPTS RIT T i GiFToe R’ appi ng overt

and covert recordings constructed in this way, the retro-reflected Iight
produced b§tifisiptnaheaspheces 125 raddrigdedliaie lanfre 43 4 yactlendtifteabl e
under natural light, so only the overt recording produced by the

col or - chan§élinnkt2@ncanclBe offset by 45° with respect to the axis of
linear polarization.

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

As shown in Figure 12, first of all, an overt letter or
design pattern is printed with coler-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 432. On top
cf 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 recgion of overlapping overt and covert
recordings constructed in this way, the retro-reflected
light produced by the minute spheres 45 and reflective layer
43 is not noticeable under natural light, so only the overt

recording produced by the color-change ink 23 can be
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32 recogni zed; this appears to change in color depending on the angle of
vi ew. However, when this is illumnated with intense light fromthe sane
direction as the line of view, the intensity of the retrc -reflected |ight
described above is relatively increased, with the result that the covert
recordi ng al so becones visible. Figure 13 shows anot her exanple of the

ConStrUCtiPQCB&n?%QS;CEg§§;§§%%E?% &% LH890N A f Qo £X &hditg on the

cross-section “along G gure where the overt ‘and covert

recordi ngs_shown_in Figure,3 and Figure qver.l ap., ;As .shaqwn. i.n .Figure 13,
first of a???fgnogvg% gpat#é?ﬁvegdng¥5¥hggﬁsf&F é%éﬁbjé]%fqeﬁ%%ﬁs or

designs is.printed. . Wwth_a specified igﬁ 61t§usually, fqr. exanpl e, colored
k. ool P ERBRGe  HRRE0E TP g de0I SLAF ST G (RE SiTadt oFe he base
21. On top of this, the entire overt region is _coated with |iquid-crystal
ink 63. ont®®pliptenpisy gicéver £etrertel l6ctssilgwipattedat iked GRE hy a
reflective layer 43. on top of this, innunerable mnute spheres 45 are
spread so iasredatdvelyt hacereised covdit thegiresulandMatxed ey aistits of an
adhesive layer 47. Wth such a reaion of overlapping overt and covert
recor di ngsreonstitngt edsenbehgewayistibde.retro-refl ected |ight produced by
the m nute spheres 45 and reflective layer 43 is not noticeabl e under
natural |ight,Fsgutbheldvehbwsr ecorttieng efpapiier oiprtihet ednsittrudtherspeci fi ed
ink 61)

the cross-section of a region (for example, a cross-section

along C-C shown in Figure 3) where the overt and covert

reccrdings shown in Figure 3 and Figure 5 overlap.

As shown in Figure 13, first of all, an overt pattern

constituted for example by letters cor designs 1s printed

with a specified ink 61 (usually, for example, colored ink,

color-change ink or ligquid-crystal ink) on the surface of

the base 21. On top of this, the entire overt region 1is

coated with liquid-crystal ink 63. On top of this, a covert

letter or design pattern is formed by a reflective layer 43.

Cn top cf 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 & region of overlapping overt and covert
recoxrdings 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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33 covering the liquid-crystal ink 63 is seen with a color having a
special cptical effect. Wien illumnated with intense light fromthe sane
direction as the line of view, the intensity of the retro-reflected 1ight
described above is relatively increased, with the result that the covert
recording (pattern of the reflective |ayer 43) also beconmes visible.

Figure 14 LouELgnce IT shacenncativel ,Plean o eus, of, i 11 ereny,

embodi nent §°F 3" ¥ecuri ccording to the Tpresent invention. The
security |l abels are stickers_having adhesive l.ayer .on one face thereof
and are enpfByBd BySE?F&ﬁﬁn3p5ﬁF6q §%gﬁﬁﬁectW&%ﬁ(ﬁi&%ﬂ%ﬂa%Qgﬁﬁﬁéjvarious
types of product) _itself or a_package of the subje%%ﬁsrtjcles with the aim
of protectNR§NEResé I tofr BUNTEr BEME R IO &Td drine 1@k offithgs are
made on the face on the opposite side to the adhesive |ayer of these
security | abel nt¥heimsnafasher iegrocast lefcted ity destdekesd oW ch
overt and covert recordings are nade onto the surface of a subject article
or packagingraaytheelgwenctriasedhatwiah rrdtel g soMér tthanid Woveravertecor di ngs
on the surface of the subject article itself or the packaging izsellf. It
I s desirabkecbhdaing restisern prevent ireflfedtinvet layershidll ok leo precaesd so
that it is not possible to peel off such security |abels once they have
been stuckypptpia subject article and this has been sold in

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

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

been stuck onto a subject article and this has been sold in
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34 the market, in order to stick the |label on again onto a 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
nment i oned bg way of exanpl e adhesives %g he e in whi.ch a _resin having
for exanpl BManmAEF§E c1PeSFALTHASed O° ﬁéﬁyjﬁéégdC§k@3ﬁ%ﬂ19@§%ﬁ%solved in
a solvent and oxidative polynerization of the resin constituents is
produced byouryehget hePEORWERT. IR P&EF4t itfelRFVSP oS Yilevent

re-use, ZEor exanple one or a plurality of cuts may be provided in the
security |abehplsi.tbh eHaesiifveas taenaift oits adiefd oo qeauibidffin d $&curity
| abel fromthe subject article or packaging, the security |abel is broken
or torn. Thesesicut3apay he setteatniwidd siurhaddéortdamse viiheh tdielsihes or
shape of the label. As the area of sich a security |abel, there may be

menti oned bByemeyeolcaxanpl enan s@nea iofe Mo rwRs € ¢ A amiarldy centi meters.
Wth a security | abel of such a small size, there is little risk of

i mpairing theqexternal gdesigr @lindRa vesWhiraly eaf tirt e dradpankag rigyefr t he
subject article onto which this label is affixed, the manufacturing costs

of the la@ﬁér8aﬂageagfggnkgﬂﬁgﬁhﬂhﬁmﬁt%E x Sid1GKidHhd i ot hee subj ect

article presents n iculties

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 sclvent. Alternatively, in order to
prevent re-use, for example one or a plurality of cuts may
be provided in the security label such that if an attempt is
made to peel off the security lébel from the subject article
or packaging, the security label is broken or torn. These
cuts may be set at will in accordance with the size or shape
of the label.

As the area of such a security label, there may be
mentioned by way of example an area of no more than 8 sguare
centimeters. With a security label of such a small size,
there is little risk of impairing the external design of the
subject article or packaging of the subject article onto
which this label is affixed, the manufacturing costs of the
label can be kept low and the step of sticking 1t onto the

subject article presents no difficulties.



35 The security | abel 200-1 shown in Figure 14 is a circular sticker of
radi us for exanple 15 mm The portion 200-2 of the letters "EPOON' on the
surface of this security |label 200-1 is an overt recording recorded with
col or-change ink using for exanple a liquid-crystal material. This overt
recording 200-2 is printed by for exanple a silkscreen met hod printing

devi ce. The portion of 200-3_ of .t letters. " ine" si:gnated in the
Figure with tﬁ%h%r%?%%rf hel T84 EQBVEr ﬁ?%%ofgfﬁggggﬁnggdl%d?h an of f set
type printing device ,using for exanple fluoresce i nk. Thi s _caqver

recor di ng S 2002 52 enpF by R PFubf %8§nF°FnEXEQﬁi8tq%e”?bco§§@z§ 551%E)/

with the naked eye under natural |ight and can only be recagnized en

i || umi nat &P Qa2 o fil £havi eFeer fayEPESNngon" blRgcRUFEGFE O fak é%h€§FW§lI§yer
not shown, is provided on the back face of this security |abel 200-1. This
security llaiedl 200-1 is proovest WRERIEERS ZE0O4dgC ¢ditdd SPLORTHETGI er
edge towards the interior at for exanple three locations. The |ength of
these cutsi®00u4ing for example abdigulfi2colstehempadinielof (Thils Se@rtity

| abel 200-1. When an attenpt is nade to peel off this security |abel 200-1
once it hassdeefingt oB-pPnisoptontedabpl €oa submpie ar tsiidkecgreerhe
packagi ng thereof, the security | abel breaks at the location of the cut

]Z_go_‘ 4, makidihs&- ysent 1RESaEbl ee . Thensepukitiynl alfel2 030G- bfshown liet teirgur e
1S a
"Genuine" designated in the Figure with the broken line 1s &
covert recording printed with an offset type printing device
using for example fluorescent ink. This covert recording
200-3 employing fluorescent ink cannct be recognized simply
with the naked eye under natural light and can only be

recognized when illuminated with ultraviolet rays using

"black light".

An adhesive layer, not shown, is provided on the back
face of this security label 200-1. This security label
200-1 is provided with cuts 200-4 directed from the outer
edge towards the interior at for example three locations.
The length of these cuts 200-4 is for example about 1/2 of
the redius of this security label 200-1. When an attempt 1is
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 a2t the location of the
cut 200-4, making re-use impossible.

The security label 300-1 shown in Figure 15 is a
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36 rectangul ar sticker of for exanple height 20 mm w dth 40 M 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 nethod 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

absorbing paf eti,al,, (LOL exampl & Mty Il hQse il caly absarhanced n the

mavelengthr%an nm~ of noré is particularly higher’ thanthat in
ot her mavelengtﬁ bands) ., Cg e uegtl , en s quékﬁgwji ht, .cont ai
infra-red ™tig FeiEOE%FQEt ﬁ%o% £ ﬁmggﬁéﬁhﬁggr 0 |nd%566¥§f&%{%ﬂ%cted
l'ight having a specified spectral waveformis obtained and the spectra
wavef or m oP Tt hl'&sr epracidd liegit 304 be TRt EUsiafF Y it ection
device in which this spectral waveformpattern is previously stored. This
overt recobdi hje300lkscheraf sedoghatsicns g8 £URAEMLInG efkr BARIPA so, the
portion 300-3 of the letters "Genuine” illustrated by the broken line is a
covert recoptinglpbrnpbdneby ofiasentpri Mhenginisitipf ors exeplfor the
phosphorescent ink. This covert recording 300-3 enplcying phosphorescent
i nk cannoprbetiagogti zed ssicapley twirte oirtie rmoa kD 6%/ ez amtdeirm s atruf el - rdd ght
and can only be recogni zed for exanple when illumnated wth ultraviol et
rays -usingpgbkBekgl mghleriaAn (fadhesiavipleayerseiotl sitavy distipradvi ded on
the back face of this security |abel 300-1. Cuts 300-4 are provided as
shown absorbance in the wavelength band of 650 nm or more is

particularly higher than that in other wavelength bands).

Conseguently, when specified light containing infra-red

light is directed on to this covert recording 300-2,

reflected light having a specified spectral waveform 1is

ocbtained and the spectral waveform of this reflected light

can be checked using a special inspection device in which

this spectral waveform pattern is previously stored. This

overt recording 300-2 therefore functions as a covert

recording. Also, the portion 300-3 of the letters "Genuine”

illustrated by the broken line is & covert recording printed

by offset printing using for example phosphorescent ink.

This covert recording 3C00-3 employing phosphorescent ink

cannot be recognized simply with the naked eye under natural

light ancd can only be recognized for example when

illuminated with ultraviolet rays using "black light". An

adhesive layer, not shown, is provided on the back face of

this security label 300-1. Cuts 300-4 are provided as shown
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37 at the four corner portions of this security |label 300-1 so as to break
when the security | abel 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 |label 400-1 is an overt recording recorded wth a
col or-change i nk containing for exanple _|iquid-crystal teri Thi s

¢ ooty

overt recofdi hg€468Y3 FETUFF BPEd th For - exail e a i | et 1
printing device., Also, for exanple a star-shaped design portion 400-3

i ndi cat ed B§ bPoRERaK| HBEN §hg SGFE L teddilng S BSSHSEH Sth an of f set
type printing device using for _exanple fluorescent ink. This covert
recordi ng 400- BheaRECHARFYhé 2PEL0GRIzdd SBY Y éi Aig Wider G 14urft nati on with
ultraviolet light using for exanple "black light". An adhesive |ayer, not
shown, is pievrdddsbareHe shackeracd éfreat Hioy @iy § &58121400-1. In
addition, cuts 400-4 are provided as shown at two corner portions of this
security tabelimé@ert. THaesgourtiop 48fel2 500-thesHawmtans FIMARE' 190 ithey
star- shaped sticker of for exanple area 7.5 square centineters. The
portion 500u2fatet b€ katikesgchirang Liabe? & it-He isurfacyemf tdderdiguurity
| abel 500-1 is an overt recording recorded wth a col or-change ink

cont ai ni ngrferrasanphienl kquodoreicyshale Matkerdoaltaifiing dear texsgorei ng 500- 2

is printed
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 portion
400-3 indicated by brcken lines is a covert recording
printed with an cffset type printing device using for
example fluorescent ink. This covert recording 400-3 can
only be recognized by viewing under illumination with
ultravioclet 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 1s a star-
shaped sticker of for example area 7.5 square centimeters.
The portion 500-2 of the letters "Long Life" on the surface
of this security label 500-1 is an overt recording recorded
with a color-change ink containing for example liguid-

crystal material. This overt recording 500-2 is printed
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38 with for exanple an offset type printing device. Also, the portion
500-3 of the letters "E, P, 0, O, N' indicated by broken |ines is a covert
recording printed with an offset type printing device using for exanple
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 provided
as shown at two_recessed. corner Qortions of this security |ahel

500- 1.
Wi | e enbdth rent @ of *EHe! Br 8Reff L P Avent PEnPRAVE 168eSVdéScr i hed Cabové,
these are given by way of exanple for description of the present invention
and it is PRILIAEenled® Phathehéestspé OF .t Re Prefentl'i APEdCRGFSshEUl d be
restricted solely to these enbodi nents. The present invention can
t her ef or e eolpemt | hnes piacei ceveatvarcoudiosoher imsgds wiwint kouridegarti ng
fromthe essence thereof. A recorded article according to the present
i nvention tymg beiusedgtdepiewentioguiter Eeitpig d¢fivarpscdndt igk .t oAncheck
t he genui neness or thereof, by being applied to the product itself, which
may be of additdoiset Ypesr, manuf anbivhr eds ptovatedusnmaher balkck fuck as
pape--, plastics, netal or wood, or to the product packaging or ancillary

articles stels asec@uatani gesiassociat ednwatiiithenpr eduet S08-s02r@ security
| abel according to the present invention may be utilized for prevention of

product cqourtefdehtiodsRbwsheeking obce9eBHi BERESS, pBY theh’y oFt wek sont o
products of various types
security label 500-1.

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

A recorded article according to the present invention
may be used to prevent counterfeiting of a product or to
check the genuineness or thereof, by being applied to the
product itself, which may be of various types manufactured
of varicus materials such as paper, plastics, metal or woocd,
or to the product packaging or ancillary articles such as
guerantees associzted with the product. 2Also, a security
label according to the present invention may be utilized for

prevention cf product counterfeiting or checking of

genuineness, by being stuck onto products of various types
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39 as described above, the packagi ng of these products or ancillary
articles associated with these products. 40 CLAIMS : -1. A recorded article
conprising an overt recording recorded by an overt technique and a covert
recording recorded by a covert technique on the sane recordi ng nedi um
said overt recording applying a special optical characteristic on the
surface of the recorded article so that said overt recording is exposed
and can beaisddrsickiioddsialpstag  byhdi pecklas view hg-vidsh Prduabkedreye under
natural |ight, said covert recording_ applying another special optical
char act eri ahicé 10arivhe rsurflace a sebdibe edecartded reete gpreodwocthat sai d covert
recording is hidden and can only be identified by view ng Using speci al
optical tools, wherein said overt recording and said covert recording are
the sanme in plan design and are stacked in alignnment. 2. The recorded
article according to claim11, wherein said overt recording is formed by
superinposing liquid-crystal ink 41 on an underl ayer of a specified color,
t he background regi on around said overt recording is forned by
superinposing said liquid-crystal ink on an underlayer of a different
color or by directly enploying an underlayer of said specified color,

W t hout superinposing said |iquid-crystal ink
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thereon whereby said overt recording is made to function also as a covert
recording. -3. The recorded article according to claim1l , wherein said
overt recording is formed using ink that, in response to illumnation with
specified light, outputs reflected light or transmtted |light having a
spectral pattern that matches a specified spectral pattern stored
beforehand in an inspection device and said overt recording thereby

functions also as a covert recording capable of bein .
i nspection device. 42 9 P g checked by said

CLAIMS :

1. & recorded article comprising an overt recording
recorded by an overt technigue and a covert recording recorded
by a covert technigue on the same recording medium, said overt
recording applying a special optical characteristic on the
surface of the recorded article so that said overt recoxding
;sexposedandcanbejdentifiedsimplybydirectlyviewingwith
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 cptical
tools,

wherein said overt recording and said covert recording are
the same in plan design and are stacked in alignment.

5 The recorded article according to claiml, wherein said

overt recording is formed by superimposing liquid-crystal ink
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on an underlayer of a specified color,

the background region around said overt recording is formed
by superimposing said liguid-crystal ink on an underlayer of
adifferent color or by directly employing an underlayer of said
specifiedcolor,withoutsuperimposingsaidliquid—crystalink
thereon

whereby said overt recording is made to function also as
a covert recording.

3. Therecordedarticleaccording1x)claim]w wherein said
overt recording is formed using ink that, in response to
illumination with specified light, outputs reflected light oY
transmitted light having & spectral pattern that matches a
specified spectral pattern stored beforehand in an inspection
device

and said overt recording thereby functions also as a covert

recording capable of being checked by said inspection device.
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