;e3e}xxyD{@B*}6}T}} 51 8 MAR 2003 DESCRI PTION GENUI NE/ COUNTERFEI T8 MAR 2003
DI SCRI M NATI ON METHOD, GENUI NE/ COUNTERFEI T DI SCRI M NATI ON OBJECT, AND

GENUI NE/ COUNTERFEI T DI SCRI M NATI ON DEVI CE TECHNI CAL FI ELD The present
‘invention relates to a genui ne/ counterfeit discrimnation nethod, a

i ser i ot GIRIMAINRIAE: *Vor &' par t7curar by, ' he- present. i“e’ by ehtat es to

a genui ne/ coypterfeit discrimnation nethod that can he“%ﬂﬂ@wmmwm@ ffect of

preventing the counterfelt of paper noney, securities e,

a genuine/counterfeit discri lPhafREATE ect and a genU|ne/085W?erfe|t
di scrim nation device each for use in the nmethod. BACKGROUND ART Paper
noney and merchandi se coupons, gift certificates, event tickets,

e S R BRI R, e T O @

distributio hese printed
matters usug?iy are p|ece§&@g:paper #ﬁ%ﬂﬁgﬁﬁEﬂu%ﬁﬁzhpbggr particul ar
matters, or tOGﬁ‘ﬁbfﬁEPééﬂm’f’ﬂkﬁﬁIWB&@&ﬁIH@NE’roﬁ pEvicf MAR 2003

TECHNICAL FIELD

The present invention relates to a
genuine/counterfeit discrimination method, a
genuine/counterfeit discrimination object, and a
genuine/counterfeit discrimination device. More

particularly, the present invention relates to a
genuine/counterfeit discrimination method that can heighten
the effect of preventing the counterfeit of paper money,
securities, and the 1like, and to a genuine/counterfeit
discrimination object and a genuine/counterfeit

discrimination device each for use in the method.

BACKGROUND ART

Paper money and merchandise COUpOns, gift
certificates, event tickets, securities, and the like have
conventionally been used in the form of a printed matter as
indexes of the levels of value of the economy, distribution,
and markets and in order to smooth these. These printed
matters usually are pieces of paper or the like, which bear

particular matters, or to which particular matters have



been inparted by |ightweight and storage, and use the public, such1b§ﬁAR2mB
cases where or counterfeit. printing, etc. Such printed natters are snal

and are convenient for carrying, However, because materials famliar to as
pi eces of paper, are used, there have such printed natters are illegally
copi ed For the purpose of preventing such counterfeit, the inprint of a
seal possessed by the publisher, a signature, a watermark, and the |ike
have been used from|ong ago as neans for identification. However, these

identification nmeans are easily faked by persons having a special skill, or
by nmehasnofimphetedpyuyngdprnningg eechnolSagh trhaintess paogeesseder ecently,
etc. Although such neans are still in use at present, the actual

rel i abibhtyeiibreoind s sgwdrleadindg. ara rewemniany s fox barreydadmark or the
| i ke has been used. However, since this bar code mark is an inorganic

pat t ePRCEBABos @@ fugq nestioveveRpabPesatne aad@aritaismafenbtidhetSecurity
and, further, has achamback in thgt it is easihy ngked by the advanced

t echn&PEgP IS LCra g SEh S sPEECRBpPFn§aPSEintdhfy, Ut EUFFRefABFe, a

technique is _being enployed in which the security.is duced.as, a nmagnetic
card BFCR SACREed e Sabis HEEd NPotGR: Br FHEi hhLRFBRIE REBAEE ¢ | nk, and
t he net.l .eof is identified. However, the magnetic card and the
prin?gg %%P?g%&ggg uced with a magnetic ink have had problens in that they

have an inpai ggd @B@eBG§P6§e'o% preb@nVAB 2443 ndueuhe ti?e iRl aghhor
bl ack- brown tone generally possessed by nagnetic powders, and in that they

are edsignt n@OWH ef faidl SsdgepPf tReNBUBEE EBAk] Y al @aRfniaftyireg function

is readily noticed. Still further, a technique which is being enployed is

t 0 i Nneonpdreatneardk f | ared eskbenl ikebsbaec ddan aisedrirdmngohgk agnd asdentify the

visible to fluorescent color of the printed matter. However, this

t echnimpaas | fonhiiclernd Migidilion.o f Howesseent thesor iidentddiitdaftiian s

intended to be used usually in such a manner that the printed matter is

i |1 umiMeRed 3% e heasilyofakeanbyl ARF S haelnesal sagciedl gkidevel opnent is

identified with the naked e¥e. kbn?e,,this techni que is unsuitable for use
eFPPAM8Er PH

in str9%t PHeMAiate cBhnt FiRREPEN Tesh ¥ pBREEDRAE t he

Convenggoognraéséeecf:hrrgc %E’\c%.};,oretc. Although such means are still in
use at present, the actual reliability thereof is
decreasing. In recent years, a bar code mark or the like
has been used. However, since this bar code mark is an
inorganic pattern composed of lines, it impairs the elegant
image of the security and, further, has a drawback in that
it is easily faked by the advanced technology of image
analysis, copying, printing, etc.

Furthermore, a technique is being employed in which
the security is produced as a magnetic card or a printed
matter obtained through printing with a magnetic ink, and
the magnetism thereof is identified. However, the magnetic

card and the printed matter produced with a magnetic ink

have had problems in that they have an impaired appearance



genui ne/ counterfeit discrimnation are still unsatisfactory. DI SCL AURAR (3003
THE | NVENTI ON Accordi ngly, an object of the present invention is to provide
a technique for genuine/counterfeit discrimnation that is nore accurate
than the conventional techni ques for genuine/counterfeit discrimnation,
and that can heighten the effect of preventing the counterfeit of
securities and the like. As a result of intensive investigations, the
present inventors have elimnated the drawbacks of conventional techniques
by enploying the following - 3 1 8 MAR 2003 constitutions. The present

I nvendnwentdashé hbsadleesr ashaekedroManebye heepabsenbobnEgsenekionyi s as
follows. (1) A genuine/counterfeit discrimnation nethod, conprising

i dentmégnegia powbemati emdfimt theasthewo aofe agrel bet counfteefdipattern, a
magneti c pattern, an el ectron beamresponsive pattern, an X-ray responsive
pat t epacanned rese ec?f orp omaglisdrypEldiy padestidyéhavi Shblcg ibnght s
ultraviolet light, and infrared |ight using an electric field, a nmagnetic
fiel dreadidy eBPESRCBeanttahl XErEy Peand VRShBieuei YRtchuler BEiLBBet [i ght,

or infrared light. (3% The genuine/% unterfeit discrimnation nethod
accor 8FR O?Sdtﬂé dovEP T PORRET efin EPPrFﬁgﬁ&ﬁtﬁﬁ L3 HetPuRntified are

| dent beslh s £3) s The enugslaayntard oo diseri i paLLan aEbbododgeor ding to

t he apove ) ere!n eac erns I maged an tﬁg I mages are
ConpaE?dtﬁ@dpEQQ@EHfh%@ter. However, this technique, in which a

visible to fluorescent color is identified, is intended to

be used usually in such a manner that the printed matter is

* illuminated with a fluorescent lamp, and the resultant

color development is identified with the naked eye. Hence,

this technique is unsuitable for use in strict
genuine/counterfeit discrimination.

As described above, the conventional techniques for

genuine/counterfeit discrimination are still unsatisfactory.

DISCLOSURE OF THE INVENTION

Accordingly, an object of the present invention is
to provide a technique for genuine/counterfeit
discrimination that is more accurate than the conventional
techniques for genuine/counterfeit discrimination, and that
can heighten the effect of preventing the counterfeit of
securities and the like.

As a result of intensive investigations, the
present inventors have eliminated +the drawbacks of

conventional techniques by employing the following



(4) The genuine/counterfeit discrimnation nmethod according to the aLgJ%M?zma
(1), wherein the identification of a visible-light pattern is

i ndi spensabl e. (5) The genui ne/counterfeit discrimnation nethod according
to the above (1), wherein the genuine/counterfeit discrimnation object is
a printed matter obtained through printing with a color ink conmposition
prepared by coating base particles with a multilayered filmto color the
particles by nmeans of the resultant interference color, and - 4 1 8 MAR
2003 to enable the particles to show a specific interference reflection
peak @snéplenfeseance transm sses8nbot ioRent idn eHan besigdesptbg visi bl e

| ight region, and dispersing the resultant powder into a dispersion nmedi um
for ia&hi¢®6edThe genui ne/counterfeit discrimnation nmethod according to the
above (5), wherein the base particles used in the color ink conposition are
a magnetic nefenédy, (7§ dhesgenuime¢colomer$eds Hostowsi nati on net hod
according to the above (5), wherein the base particles used in the col or

i nk cohpositibn agenaivedegunitesfgateri adisqEymimmt iemui neeebadterfeit

di scrimnation nethod according to the above (1), wherein the el ectron beam
r espofSMPELpaPgeiACRSAA¥ANG Bh COTDSINEGHBh Heat | se2¥_ntYPi 88 @ th an
electrﬁn nicrOSﬁgge %9) A %enuine/counterfeit discrininagion obj ect,

wher ePheEtESfbi Mt tDn S ealt ARG EIFCanPBFERE P ¢ F1 ePFdeFatPErn, a

rmgnege%mg%f?ts Idhs i3e S SELLOD, beamyr 63| t és";?or%}&ee.rg%ﬁgrfﬁ g%afir esponsi ve

pattern, ectl or absorption erns or Vvi

ul't ra%%'lgikéc'ﬁgaht ’oﬁndaEQZ)f‘?fg?ndl | ght cean e Agen\t,i;isﬁet hq&glhr&,usi ng an

e!ectrlc d, a nagnetic _ an electron eam an Xray eam visib!e
li ght nightbkawieket 11490, 04 | pheaseddl ighne (LQ)kngheageruickegeunt erfeit

di scrim nation object according to the above (9), which is a printed matter
obt ai Fa@1dhr clighagliétid ngiwidh anc@l@ctdda aosgRsSi &hOR-ra9 beam,
visible light, ultraviolet light, or infrared light.
(2) The genuine/counterfeit discrimination method
according to the above (1), wherein all the patterns to be
identified are identical.
(3) The genuine/counterfeit discrimination method
according to the above (1), wherein each of the patterns is
imaged and the images are compared and identified.
(4) The genuine/counterfeit discrimination method
according to the above (1), wherein the identification of a
visible-light pattern is indispensable.
(5) The genuine/counterfeit discrimination method
according to the above (1), wherein the genuine/counterfeit
discrimination object is a printed matter obtained through
printing with a color ink composition prepared by coating

base particles with a multilayered film to color the

particles by means of the resultant interference color, and



1 8 MAR 2003 prepared by coating base particles with a nultilayered ﬂﬁ1MﬁF§mﬁ

__color the particles by nmeans of the resultant interfezence color, and to

enable the particles to show a specific interference reflection peak or
interference transm ssion bottomin a region besides the visible |ight

regi on, and dispersing the resultant powder into a dispersion nediumfor
ink. (11) The genui ne/counterfeit discrimnation object according to the
above (9), which is obtained by formng a peculiar differentiation pattern
on a substrate by coating with a color ink conposition prepared by coating
base partenglas MhE danditdilcayersd Jidwn b0 GRl@rstheipaetieekeschy neans of
the resultant interference color, and to enable the particles to show a
speci teécléat eoh epeate sef ietkirderepeale Oof ramémei i @NceotkarsmBssaon bottom
in a region besides the visible light region, and dispersing the resultant
powderegndn bedidper shenviedblm fLoghtnkegi®®) Zhd déspemnehiogunrherfeit

di scrim nation object according to the above (10) or (11), wherein the

mat t eresvlbanpr bavadrointheasdbspreasaonsmgdshmefonr ipkate, a woven fabri c,
or a knit fabric made of a paper, resin, glass, rubber, ceramc, or netal.
(13) tThe genuTh%/coﬁﬂ?é%ﬂ@(FOHP§EFfﬁiﬁatiaHSGBF@éPaéééérdiW&tp@dthe above
(9), which . is obtaiped &% depgsiting on a substrate a powder prepared by
coat i RGCBRESENFaFPi EPEs 2RPYR ésﬁulvpgéﬁéPe&hFiPﬁ??op€6F6FlFﬁe“ﬁ&Fticles by
neansigf he6co ol QHQAROZOQQiEQenreEUItant in%erfer nce ﬁolor, and to
enabl &"t id®paPiPEl 8%t 5CTROR G TSP Fi & MAEEPFaFeREESFéfitection peak in a
regio esi de he yLSi I i on. ine/ rfeit
discr?%?natio?h%bje%%ﬁggég/gkggkfg%gﬁg abgéékf}gﬁpg%ﬁnginﬁgﬁgkghbstrate is

a shegkcBi-dRhat o 2nwO¥BBvEaREHC, Wk iknithel ARC JIBA] Afea JRRRLr, resin,
gl ass, rubber, ceramc, or netal. (15) A genuine/counterfeit discrimnation

devi cen ebepEobsbigiak keaposiva chewrees onhawled vlr aatardevi.ce for
identifying an electric field pattern, a device for identifying a nagnetic
patter®,) a deThee fgenuderticopntgrdeiel ecdierliadmatdsponsimeehpat tern, a
device for identifying an X-ray responsive pattern, a device for

i dent igfogionrgiagvi sPblehei grhoymt t(drn, whdseice the |efentifon ndpeam
ultraviolet-light pattern, and a device for identifying an infrared-1Iight
pat t eM$SPRAG VEr t At %pri §PRPCE deiitde Y cOMPRETAY aREaltderits fyi ng

patterns ohtained with the above identification devices. (16) The
genuiHé?@&&ﬁﬂ@%f&%ﬁqﬁﬁﬂn% TP FRASEERccording to the above (15),

whi ch jindi spensably has the device for identifying _a visible-light pattern.
(17) fﬁ@ gepughahs?ﬂﬁ%ﬂ?i&?u?ﬁ%ﬁﬁ%%ﬁpat 6ﬁcﬁéé?83té880rm9ﬁfﬁﬁgkhe above
(15), WRSIAIH 4 NeAeMI 66 07 o+ APt hEXLPILAB BlrGh U RRAMJS ESPONST Ve
pattern 1s an electron m croscope.

pattern, a magnetic pattern, an electron beam responsive

pattern, an X-ray responsive pattern, and reflection or

absorption patterns of visible light, ultraviolet 1light,

and infrared 1light can be identified therein wusing an

electric field, a magnetic field, an electron beam, an X-

ray beam, visible 1light, wultraviolet 1light, or infrared

light.

(10) The genuine/counterfeit discrimination object

according to the above (9), which is a printed matter

obtained through printing with a color ink composition



1 8 MAR 20~ ~ Incidentally, the termprinting as used in the above (70§ MAR 2003
means that many identical genuine/counterfeit discrimnation objects are
produced. The matters obtai ned through this printing include ordinary bar
code-printed matters, prepaid cards, postage stanps, tickets, and the |iKke.
Furthernore, the termcoating as used in the above (11) neans that one, or
an extrenely small nunber of, peculiar genuine/counterfeit discrimnation
objects is produced. The natters obtained through this coating include
securities, such as bank notes, checks, and stock certificates, internal
secr exrefriaems, cartdinhebiskepaByiebeh with e pelnilaygesed £olning, an
identification pattern can be fornmed aver the whol e surface of, or in a
speci® c @Péarof thehe BaFFaceeds e MEIET t68Lfbe 1Y ntEASBEtEME surface of
t he substrate. BRI EF. DESCRI PTI ON OF THE DRAW N 1is a view show ng

GS .Fi.g.
the i RgeF PEERTH €91S bl &G dift ?ﬁ&?%ﬁn}h%npﬁﬁélﬁhgﬁtéfrﬁHQWﬁaobtained
th h LNti | EXx le. Fig., .2 i how h | t i ol et
pat { RO The BPERFLUTRACFor TSEASTIAR™ higih Y ntROSFHEERarBl o 1. Fi g.
3 i ew 1 i h i 0t t bt ai ned
hr ough b TP Egh | ok REp A FoBEbh by ek Rt it St B En Pl B0

show re ts of XA Lon | t ravi t erpg of the
printgggﬁgfferéggtafﬁéﬁﬁ$%roughn%$%ntf%gﬁgﬁaggnpgggkg%g Eggﬁilegl. Fig. 5

is a diggensnehi sediew shewing.one enbodi ment of the genuine/counterfeit
di scrim nation device of the present invention. Nunerals 1, 2, and 3 denote
senso( 31 ) Nuneria¢s 4gebuinaadcbunvaveeier s, dsoeimindtaoni nagbject
conparison/differentiation device, Nunmeral 8 an operating nachine, and
Nurer atcOrdigegntpnéheowoarsf ei%) divgplady.is obtained by forming a

peculiar differentiation pattern on a substrate by coating

with a color ink composition prepared by coating base

particles with a multilayered film to color the particles

by means of the resultant interference color, and to enable

the particles to show a specific interference reflection

peak or interference transmission bottom in a region

besides the wvisible 1light region, and dispersing the

resultant powder into a dispersion medium for ink.

(12) The genuine/counterfeit discrimination object

according to the above (10) or (l1l1), wherein the matter to

be printed or the substrate is a sheet or plate, a woven

fabric, or a knit fabric made of a paper, resin, glass,

rubber, ceramic, or metal.

(13) The genuine/counterfeit discrimination object

according to the above (9), which is obtained by depositing

on a substrate a powder prepared by coating base particles

with a multilayered film to color the particles by means of



Fig. 6 is.a presentation showing the fluorescent characteristics of 18 MAR 2003
fluorescent substance (BaO MO 8A1z03. Fig. 7 is a view showi ng the hidden
pattern in Exanple 5. Numeral 10 denotes a coat paper, Nuneral 11 a
fluorescent ink part, Nuneral 12 a magnetic ink part, and Nuneral 13 a
fluorescent magnetic ink part. Fig. 8 is a view show ng the fluorescent
pattern in Exanple 5. Fig. 9 is a view showi ng the magnetic pattern in
Exanple 5. Fig. 10 is a presentation showi ng fluorescent and magnetic
responses in X-X in Fig. 7. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

Subj édtes sugswbiant or igeauf acévoant epllert diesdr i ionatérablyy ttitee met hod and
device of the present g _ 'l 8 MAR 2003 invention are not particularly

| i mi ot i sar e° t BBAYht2 t BPe@tf itle inherf6FPBRRNg e e ck igen BeRf count erfei t
di scrim nation obhject which has, on a part thereof, a powder conposed of

fine Park iTGEFLERRTFST S i VI R¥S | M EareMwer) and is to be judged
bej i nt effeit. base he funct i f the.powder. 2) Th
ot e SntuTh of 19T 1 R TR actS HeEot BT t nembie 1y )
wher ej £ d i . trate. 3) Th
Gonu ot er For (O o BB e 5 OB e e ey B RERE a3 T

mhereg%épe?;;éﬁggat sdwggwerfa}b?é.gr,e%@ta YNEMENE Ih.Oft GnsdidsiFate so as to

forma pecull patfern or the and the pattern (figure) formed is to

be detgeded Bssonf | 4piesceptppat ! e68rami dROSLILERLLY detectable pattern, an
el ectric-field-changing pattern, a visible-light-reflecting pattern, an

ultrayi®j et- ©r i gékhatad/koghtetrébliect i nji uadirirBtiodn an eketteon

beanrefl ecting pattern
comprising at least two devices selected from a device for
identifying an electric field pattern, a device for
identifying a magnetic pattern, a device for identifying an
electron beam responsive pattern, a device for identifying
an X-ray responsive pattern, a device for identifying a
visible-light pattern, a device for identifying an
ultraviolet-light pattern, and a device for identifying an
infrared-light pattern, and further comprising a device for
comparing and identifying patterns obtained with the above
identification devices.
(16) The genuine/counterfeit discrimination device
according to the above (15), which indispensably has the
device for identifying a visible-light pattern.
(17) The genuine/counterfeit discrimination device
according to the above (15), wherein the device for
identifying an electron beam responsive pattern is an

electron microscope.



4) The genuine/counterfeit discrimnation object according to the above 3),
wherein the pattern formed on the substrate is a design fornmed by{tghgar |
presence of filntoated powders, and a filmcoated powder having a specia
function is used for a specific part of the design, whereby the appearance
and the information recording pattern differ fromeach other in information
recorded therein. - 10 1 8 MAR 2003 5) The genui ne/counterfeit

di scrim nation object according to the above 3), wherein the pattern forned
on the substrate is a design forned by a conbi nati on of one or nore
filmcoated povaadentally a coevetteranapkynkhown 48 gnerld and ahéi | m coat ed
powder having a special function is used for a specific part of the design,
wher ebyotvae (dfpearaace ahdt heanpf crdeattiiorel egending/patneenfdiftfer from
each other. 6) The genuine/counterfeit discrimnation object according to
the aBogeripin@gherri ALPORELS IaRec X FRwderThe Batterer okhreRes
responsive to an electric field, a magnetic field, an electron heam

vi si bFBTPRGRL , tRAT r AFIOIEET i JRELIUER 1 PFTF R | iRGHt SAGSnREIBEEA
incorporated in _a sheet or plate-formsupstrate. .7 he genui ne/ counterfeit
i scr PRERSEF on PR sGEbP Bl ng oG ATfe BEURS6) £ARHEFSrn THL ShBotr at o

compri§gs fi '%%E%hteivﬁ—ﬁoﬁ}ért itffhltgbat[errﬁ”gé%gnéi D8 $g SdJC{nl% gﬁ?gf%\églf‘é‘i' f1bers

or chémcal ly synthesi zéd ers. 8 enui ne/cou i'scrimnation

obj ect 13Gc058iRAY @ dheoahove, 5) ahesei-a bhe substfat@idi,2 besi nous

solid, such as a plastic. 9) The genuine/counterfelt discrlnlnafion obj ect
accor gied@ 1 art hyedRAVR BounMeelfRiin t hei Sebshipd €l PNPebsestENoKgani C
fibers, such as glass fibers. 10) A genuine/counterfeit discrimnation
obj ecpraduskidch anTeal angetepat t ebhadhedi Skthreubhghthian ebaetinhegn - 11 1
8 MAR 2003
include securities, such as bank notes, checks, and stock
certificates, internal secret documents, and the like.
By each of the printing and coating, an
identification pattern can be formed over the whole surface

of, or in a specific area of, the surface of the matter to

be printed or the surface of the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing the 1image pattern
(visible-light pattern) on the printed matter obtained
through printing in an Example.

Fig. 2 is a view showing the ultraviolet pattern on
the printed matter obtained through printing in Example 1.

Fig. 3 is a view showing the magnetic pattern on

the printed matter obtained through printing in an Example.



beam or the like is identified with a device, such as a m croscope_qr

el ectron mcroscope. 11) The genuine/counterfeit discrimnation objéé&MN}zma
according to the above 10), wherein patterning is conducted based on the

di stribution of the fil mcoated powder described in the above 1 ) and
differentiation is conducted based on the resultant particular (singular)
pattern. 12) A genuine/counterfeit discrimnation object on which a pattern
formed by the distribution, color, magnetic intensify, etc. of the

fil mcoated powder described in the above 1) is identified as the
particul ar (sFagul &r) ipat ter wiell) shHwevigenuitiet couasetfeit odi semni m nation
obj ect according to any one of the above 1) to 12), wherein the pattern or
the | Ekemhastbean perecisel yuposiviohed. Habtefre gdhuithe corindelei t

di scrim nation object according to any one of the above 1) to 13), wherein
a frafetteidr RPtRrABREatREgUORe PFOSIELNEN 18f CORR IR ¥ FEPEPI6N part i s used
for precisely_detecting the part. 15) The genuine/counterfeit

di scri mi nati oh*8bj 8ct Htcordi nG e EREAB6ve 14§V WBIRXT Y he F¥ame has

b f d with fil t.ed wder. 16 . i ne/ terfeit

diegg r |eo E‘éﬁf“\gﬁttoﬁj%eéc eg}ﬁ%\%%il%ﬁ/ %%blé’t%[egﬁr? ‘%f éil e%«g‘lngli%gaﬁgl%g fed;ec‘)’_r%':cét3 scanner,

CCD, o the i i%%s@?% bfﬁ?%iﬁ?{?ﬁg' %%mérgf&“'lne/ 0“%%1%”?' téieq{osc%r' m nati on
In a the - 1

obj ect” "characteri ze e pattern Tormd by 1 8 MAR 2003

di strighuiien of yiherfilmgeoated poyder a6caLei NGt o A0Ve Bnis _
sonet hing peculiar to a person, such as a fingerprint, signature, inprint,

or eydhalde r eidmipmaiaide dl f féd)enhiiea il N@éeodal er hembrdi scigi maati on

obj ect according to the above 1), which is used for the genuine/counterfeit
di scr iopenattiony ofnanhgnet,i c andcordinagairedd a.a 1Penkhien egermi miedrcfiring er f ei t

di scrim nation object according to the above 18 ) , which is a magnetic
card alisplsacurity. 20) The genuine/counterfeit discrimnation object
according to the above 18), which contains information for personal
(corporate) iddstifoi ch¥i on. PreFeptgeaannayimer tEpt HlrresAIRE i on obj ect
which is a witing or docunent, such as an official docunent, corporate

i nt er FARTRSERFEREIGT YerlSRAesfRUneHEStRNGH (Bafdr tMER) o@delarent , such as
a certificateTvand7has in_a part thereof ﬁ%hidggncfatter such. as a mark,
corporate sealt %r ‘confi RntiXOY sBAPVIREr nEf by S e&hﬁ?ﬁﬁ??“sulc% as

oL T gL 10 RS2 00 AL o chgeetogl heian petiern. car
fluorescent ink part, Numeral 12 a magnetic ink part, and
Numeral 13 a fluorescent magnetic ink part.
Fig. 8 is a view showing the fluorescent pattern in
Example 5.
Fig. 9 is a view showing the magnetic pattern in
Example 5.

Fig. 10 is a presentation showing fluorescent and

magnetic responses in X-X' in Fig. 7.

BEST MODE FOR CARRYING OUT THE INVENTION
Subjects suitable for genuine/counterfeit

discrimination by the method and device of the present



22) A nethod and device for differentiation fromforgeries based ong AR 2003
sealing, etc. which are for use in the differentiation according to J%M
above 21). - 13 18 MAR 200 The genui ne/counterfeit discrimnation

obj ects nentioned above can be used as a magnetic card, cash card, prepaid
card, nerchandi se coupon, boarding ticket, commuter pass, and coupon ticket
(tickets, such as a vehicle ticket, boat ticket, and airline ticket),
securities, such as a stock certificate and a bond, e.g., a bond issued by
a |l ocal self-governing body or a corporate bond, certificates, such as an
enpl oyreeseidbhf heat aptmpaierishilpragr d,irtheek caid, arenbessghp eertificate,
and conplinentary ticket, an electronic key, identification cards for

per sonat]luder pbeafellawdngt her use, such as a pass card and ID card, keys,
identification marks for counterfeit prevention, such as color MCR and a
col orlbar codk, garding/icastansieoyd ngishsseinghioheramast t weikhdden
pattern, such as a mark, corporate seal, or confidential seal, formed in
part BRSa 8BcAnBAFt §NERe8$.aA BPPPEFaFCHBESRENP &4PBOPALELIFALE nal

docunent r saonal_doc nt, or an inportant docupeni, such as a
certiFP@SF@,Wﬁ%&afﬁifﬁdéé§§?79ﬂﬁ$ SPVGTE ki Yt %?aﬁgféF JEFEEFi cate, nade
by a techni.que, such as printi eal in r coating.can_be used for
preve%?ﬂ%}%xﬁuﬁ%ﬁ?%ﬁ? 8§mﬁq%é§%ﬁ§%%it%g%%gpgps§,ecﬁu?%Fl%?fP rentiation
fron1@hgogg?ggggit made by a third person. Mreover, exanples of the
substrate of the abovedescribed genuine/counterfeit discrimnation object

inclugg a sheeheOr Bkah€nefcWOueRrkaREI C, @2 ikAnkehialri ¢ ompdeof - 14
18 MAR 2003 a paper, resin, glass, rubber, ceramc, or netal, and the |ike.

Especiaglchy dahef eid echexappies 19f, theeabiayedescrlbfdcganing/s@ait er f ei t

di scrim nation object include a printed nmatter obtained through printing

W t h &scglresentk evemigsion @n spibspartaed .oy coati ng base particles with a
multilayered filmto color the particles by neans of the resultant

i nt er Bdrence &deor, gendine/enablceritied tpar disicas micagion a SPEEdt ¢
interference reflection peak in a region besides the visible Iight region,
and dieSFOrSiRG tHe 'F]é%uﬁgaﬁ? powdethe ¥R o at e spérsr-6Aakedi MAYWASRT i nk, in
particular, with the caqlor ink conposition in which the base particles have

magnetiSs AT SSEF AR YIS d FPSHF afe A RSBFHGOrm a peculiar

pattern or the like, and the pattern (figure) formed is to
be detected as a fluorescent pattern, a magnetically
detectable pattern, an electric-field-changing pattern, a
visible-light-reflecting pattern, an ultraviolet- or
infrared-light-reflecting pattern, or an electron beam-
reflecting pattern.

4) The genuine/counterfeit discrimination object
according to the above 3), wherein the pattern formed on
the substrate is a design formed by the presence of film-
coated powders, and a film-coated powder having a special
function is used for a specific part of the design, whereby
the appearance and the information recording pattern differ

from each other in information recorded therein.

- 10 -



A nmethod for the genuine/counterfeit discrimination of a printed met8MAR 2003
obt ai ned through printing with the color ink conposition described above
will be explained next in detail. For exanple, the color ink conposition
descri bed above (which has an interference reflection peak in the
ultraviolet region and in which the base is a magnetic material) is used to
print an inmage pattern of the shape shown in Fig. 3. On the printed matter
t hus obtained, an inage (visible-light) pattern of the same shape as in
Fig. 1 is observed in visible light, i.e., when identified with the naked
eye. 5)15 The8 MARMRANE Tddsniggtfded nadiecr wasnatiadi atedjacth
ultraviolet and examned for a reflection pattern. As a result, an

ul t ravcodedinef tectihen. aljpate eBdn , ofwhenee ishapke sipawt eirm Fgrmeti was obt ai ned
This pattern has the sanme shape as the visible-light pattern shown in Fig.
1. Furh$eswpseratdiss prideedonafoenedaly exanpnednatipnacfagnet P& reader for
a magnetic pattern. As a result, a magnetic pattern of_the shape shown in
Fig. Bo%Rs bbiBroeatedni ®OWagEst | ¥ifdtt &t n aPRVehBsCRALL anBn8WApe as t he

isible-light patterp.shown in Fig. 1. These three pattern re conpared
and | BETEEHT edinEo? bk aApFEateeREVERT cBRATFofnSPRPEeupBRFESEE. When t he

pattecps coincige in shapecwith eacho ot her, Lhe,printad retfeg can be

j udge €l ng genui ne. pattern no oi'nci de each ot her

t he PEE?EQQaH@Eerar&?n Re | Ye6dnas; B! r‘ﬂe&%#’@%ﬁ%f Siaittécr{:%%@grt o the

genui nefcounterfeit discrimnation nethod resent invention, nore
accur at-gmoepuhngtgeunterfeit discrimnation is possible by further
conducting identification of a pattern formed with fluorescence,

PhOSpb?FESC?n@Ee or gkheihékeohntadebiton besthemabaveodescobiedt _
identification of patterns forned with an electric field, a magnetic field,

an el eetpotiihgamo Wissd balkotéeght), wiheradirol ethel £ihin-caadetdnposded | i ght. In
the case of a printed matter having a visiblelight pattern and anot her
pattefin anohylide paticdr nss shewponsife to- anMER<Zgpsic field, a
magnetic field, an electron beam, visible light,
ultraviolet light, or infrared 1light and has been
incorporated in a sheet or plate-form substrate.
7) The genuine/counterfeit discrimination object
according to the above 6), wherein the substrate comprises
fibers, in particular, organic fibers, such as botanical
fibers or chemically synthesized fibers.
8) The genuine/counterfeit discrimination object
according to the above 6), wherein the substrate is a
resinous solid, such as a plastic.
9) The genuine/counterfeit discrimination object
according to the above 6), wherein the substrate comprises
inorganic fibers, such as glass fibers.

10) A genuine/counterfeit discrimination object on

which an enlarged pattern of visible light, an electron

- 11 -



above, . the visible-light pattern may have one or nore visible I|i ght"@oWéﬁ‘ 003
Furt hernore, when a conventional colorant or the |like which has the sane
visible light color and is not a colorant according to the present
invention is used for coloring to forman area in which no pattern other
than the visible-light pattern appears, and the pattern other than the
visible-light pattern is printed with a visible-light pattern (excluding

fl uorescence and phosphorescence) only, then the counterfeit-preventive
effect can be heightened further. In this case, with respect to

Vi Si bbeat, ghir paid erike it iiiadesifisdl ewidhcauskeiihe didder easi ati on devi ce
to nmenorize a counterfeit-preventive-pattern printing area beforehand or to
add bwforekargeaccoaheekireont mprevesopes pattern according to the present
invention with which patterns other than visible-light patterns can be
formedl)lt i sTBref eBRBYINRACOUREEPASILL] on ddFEraiMeRasfiogach Opatelcérn of the
present invention to be fornmed be suitably sel ected/ determ ned according to
t he pRCRCEGLIRG: t&r thPhabR&@ dd )f-oWhEEE iim Rate Sgdritignerc

di scrim nation nmethod of the present invention.i.s not rticularly limted
as | oRGS&E i Cleonpld sedt 1f’”rl@f‘ggjtmfWoc’ﬁevi‘(%’gl&s g&l&:'tcé’&tgﬁompé’w&l&ﬁ )ée f or

| dent ifodng,an 6l ealld Cofd el dy paLLar oy 2 devige fiar identifying. A mgnetic
a ntifying n

pattern, evi ce for ide an €lectro eam r ésponsive - 17 18

MAR Z%Q%g?a%eft%ef &AM CE T YaddRNl Y NG Al S Pl frddeght. pattern, a

device for identifying an ultraviolet-light pattern, and a device for
i dentiffyi ng an i fdalatk ddtc oatd & n éﬂgcf:ﬂﬁﬂiﬁﬁf:iﬁﬁ’”pbbgééta dqvice for

conparing and identifying patterns obtained with these identification
devi cesmidiowe et t e rdefd @ A€ e Hendi ispanisabd orhascal dley iy rfedid denti fyi ng
a visible-light pattern is preferred. Specific exanples thereof include the
devi ceirsteoanifiyn, Fetgz. 5of the film-coated powder described in the

above 1) is identified as the particular (singular) pattern.

13) The genuine/counterfeit discrimination object

according to any one of the above 1) to 12), wherein the

pattern or the like has been precisely positioned.

14) The genuine/counterfeit discrimination object

according to any one of the above 1) to 13), wherein a

frame (mark) indicating the position of the differentiation

part is used for precisely detecting the part.

15) The genuine/counterfeit discrimination object

according to the above 14), wherein the frame has been

formed with a film-coated powder.

16) A genuine/counterfeit discrimination object on

which a pattern of image signals from a scanner, CCD, or

the like has been formed.

17) A genuine/counterfeit discrimination object

characterized in that the pattern formed by the

- 12 -



. . . . .18 MAR 2003
The device shown in Fig. 5 conprises sensors 1, 2, and 3 as devices for

identifying at least two of an electric field pattern, nagnetic pattern

el ectron beam responsive pattern, visible-light pattern, ultravioletlight
pattern, and infrared-light pattern and converters 4, 5, and 6 for
converting the informati on detected by the sensors into respective inmage
patterns, and further conprises inmage conparison/differentiation device 7
for conparing and identifying i mage patterns obtained with these
identification devices, operating machine 8 that perforns a desired

oper adi ot hasetbown dfhet haf arimaidasutodt apbedewi tdcddd@ftng to the
conparison/differentiation device 7, and genui ne/counterfeit display 9 that
di spl aysvée hd )genai nedrootintrey f @ietcudiisaer i o nat | prreesyl tsuciUsalsl eaas sensors
1, 2, and 3 are: electric-field variable neters, such as a netal detector,
for thengeeprintcationabiiran shprinte ¢retviepatieratinagpetiem. 18 ~ 8
MAR 2003 variable neters, such as a magnetic head and nmagneti sm det ect or,
for th8)identTh® cat7oRubreACHaherfelpat t 8 RErimENdLsoopt PRALCHS

el ectronic) . mcroscopes or optical sensors for the identificatjon of an
eIect?SﬁOBééﬁﬁre§ﬁon§$W% PRYE n; Lhnd PROCBetsi ¢ WeA cesCr suER€as a
spectrg hg%o?gggr gggegptigaécsqgsgétiéor gpe iden%&ficagiggdo% a
visibPe-Plgﬁ “UrtFavroret gﬂ MRFET R r ated RIS ﬁatfefn. % he case of
usi ngagspectrophotoneter or the like, it is preferred to bring the sensing
part thereof into a dark-room state because the anbient |ight nmay be noise
thereyq, Wenphhe sybhgchebeblfribbdasd asqhgbPImgRAVIBR Or opqupkerfeit is

j udged as bei ng genli ne, operating nachine 8 perforns an operation, such as
noney ag¥ehaigignGo GHWEdisdwd 18 9 WRREH, ilsi GKeladssies OQ4rdrevi d ng an
article. Conversely, when the subject is judged as being counterfeit,

oper atsieegri®ghi ne 8 perforns an operation, such as returning the subject,
hol di ng the subject therein, or informng a public peace agency, such as

t he pa@lilce or ThesecgehtypnedmpanyerThrétpr edésrrimisation w loblestexpl ai ned
below in nore detail by way of Exanples. However, the present invention
shoul @cferBag estihrerrRVeel By |%@Bdwat@h%elEﬁaﬁﬁtﬁégoamf@.r Exanpl e 1
- 19 18 R 2003 By reference to Exanple given in JP-A-10-60350, a
powde PSFEANRY i (FOEPPERE e 1AMt dticaT 108aks respectively at 500 nmin the

and at 320 nmin.the near ultravi.olet region due.to a

onde P
mul t 1 12 er od P |9 DEEE] SRR 77 om 4 LRGGAE s LSl TEEE b Ghhr tf cl es.
Si Xty Vg pALLSof dfieaer wAs ixed Wi h 38cpatLs dfodyah ol e to

prepare a col or i ik conposition. ef ea € 1 nkK conposi t1on was

print €4, 9% 1&0ak n PEPRAL T AdDnkhe pat F%EEp%QQ‘A’rhcidhnFérQ:, 1oy Opyf hi's
printed matter, an inage pattern (visiblfe-Tight pattern) which was

bl ue- gimgRIr it hadctihensamesuwhapss as idefHt Ufidat@s abgernsad whtha t he naked
e part thereof a hidden pattern, such as a mark, corporate
seal, or confidential seal, formed by a technigque, such as
printing, sealing, or coating and which, based on the
hidden pattern, can be differentiated from a counterfeit
made by a third person.
22) A method and device for differentiation from

forgeries based on sealing, etc. which are for use in the

differentiation according to the above 21).
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Furthernore, the printed matter was exam ned with the genui ne/ count. $BIMAR 2003
di scrimnation device shown in Fig. 5 (identification of three patterns,
i.e., visiblelight, nagnetic, and ultraviolet-light patterns). As a result,
an ultraviolet-light pattern of the shape shown in Fig. 2 and a magnetic
pattern of the shape shown in Fig. 3 were identified. These patterns were
identical in shape with the visible-light pattern shown in Fig. 1. Wen the
three patterns were conpared by neans of image conpaxi son/differentiation
device 7 of the genuine/counterfeit discrimnation device showm in Fig. 5,
all these pattaens gonuchdecoudbeseet esuldissshion idwion he oprjierited natter
obt ai ned through printing with the ink conposition described above can be

j udgetheas ibaiedg apemel maorbecowr@rdei & magn2ic chr8, MBRs20@&2rGonpar ati ve
Exanple 1 Thirty parts of a green pignment was nmxed with 20 parts of a
magnetregajowdard 2 egahtas ddfs ea coupamnia hyawdemg dndkad paarswdfera vehi cl e
to prepare a color ink conposition. Thereafter, the ink conposition was

pri nt &Rsén &NCo&CUPEPet LKk eftor(hitdhe tFat tSayah Sifovin Ve ikle tickatthis
printed matter, an inage pattern (visible-light pattern) which was

dar k- G¥%n B5Ck®hpaced V\Ffﬁlfﬁ% priGHeEd mefEEFT ObLEFneFUSH EREmf e 1 and

had th hape. as,in Fig. 1 b d with the nak .. This dark
Col or RCSTNCHRREL FACBE act ¥ bt ALE L oot He- i | HERGe BT 13 BFackbrown

col or h j : &z/\q%; e i netite
powclerlq;rv\(iaatsl Elr?\er e &%tr})iet%gldﬂq1 t dty(rjleQJ ‘tg?‘ eé:lﬁlH f%%nﬁﬁ’n%ﬁ%héﬁéfg
exam natdpnaui tdy t Qﬁltp'l%%@_ eYEr PNt Yeatde RidnHeadH t 8hrgan dfeck

differentiated fromthe printed matter obtained in Exanple 1. However,

si nce ddal £ Maybdeshiiy | tepeesi ©hté PUbhAY coipd imelnftlaS yPrdithed medd er was
exam ned with the genuine/counterfeit discrimnation device in the sane
mannereksctrorBx@nplkeyl,. Thdenta€deaatiengenvapascounber f gpdrsbs€r ) m nati on
was attenpted. As a result, no ultraviolet-light pattern was recogni zed as
shown ¢orgixptel, andl etieygneseéc pathern ef pase strapke ashbviid ncdxrd, 3 was
recogni zed. Wen these patterns were conpared by neans of inmage - 21 1Q
MAR 2002y Tomsien Sohl/ ehF ¥t aratled | i desiee7fe bt prreverhiohe/ Sotht erfei t

di scrimnatjon device shown in Fig. 5 all these patterns did npot coincide.
Conseq%n??i‘z?rtﬁécﬁr PRCe® R BBTaFREE ¢t ﬁr”@ud‘i‘%)td?‘?l?ﬁi?@%\?ﬂnmﬁ he i nk

corrpos{ttniasog. descri bed above coul d be judged as being counterfeit. Exanple 2

Furthermore, the hidden pattern, such as a mark,
corporate seal, or confidential seal, formed in part of a
document, such as an official document, corporate internal
document, or personal document, or an important document,
such as a certificate, notarial deed, title deed, or right
transfer certificate, made by a technique, such as printing,
sealing, or coating can be used for preventing counterfeit
committed by a third person, or for differentiation from a
counterfeit made by a third person.

Moreover, examples of the substrate of the above-
described genuine/counterfeit discrimination object include

a sheet or plate, a woven fabric, or a knit fabric made of
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Substrate Production: Magnetic Card: By reference to Exanple given 48 MAR 2003
JP-A-7-90310, a bariumferrite (platy; average particle dianeter, 1.5 Eun
in terms of major-axis |length) base was coated with four coating layers to
produce white powder A Next, bariumferrite was applied in a thickness of
50 Eun to a given area on a substrate made of a plastic while nmagnetically
orienting the ferrite. Furthernore, the four-layer-coated white powder A
was mixed with each of existing organic pignments of different colors to
prepare a magnetic bl ue pignent conposition, magnetic red pignment

conpasi papar, andsiagnefliss sy,el tuvb gt gneat asdaposict metalThesel comgposi tions
were applied, while being magnetically oriented, so as to hide part of the
bari umiX¥errite-coated area. Subsequently, there were prepared a nonmagnetic
bl ue pi gment conposition, nonmagnetic red pignent conposition, and
nonmagnet i ¢ VESDeM Pl GhenPredepesict i oaxamp2es  df 8 MAR 2089ovdat di d not
contain the white powder A and that respectively conprised existing organic
pi gMeRESCBiPeReIRBIHRG/ CaRRERr Edhp o1 $ ¢ HHBLNREEORPPP I 8Et sHNGSUES hi de ot her
parts of the 5ariun1ferrite-c ated area. The surface was further coated
with @ RFhFef aeF cRhyvPRE2 A ERi ERARYER oPTENELTth WEER ProPdefi vBK| ayer.
Signalsmmggetggcordgg gétg q)naqpe%hglhe%g in the arga in m@hch t he
nagnef?cpplbnen? Jonpost TF on¥d cormtAifithg %?\M%afglﬁ er "A*Had®been

appl i - ri [ t ar f§¥L he,, sl l.S o ed were

t hen ﬁgégga%?ﬁrgﬁefﬁgggé&%u?§ﬁggn§§§,E%?a%a S %e?g ?%%%Fdé%gm?% a magnetic
head iBshieantead nit rirehdche NUVTRIRRE T €oPiddBilte COMPOShELQRSesWi ch did
not contain the white powder A, had been applied on the barium
ferrite-shaved apeaifandihfersegante regoededonepeakhen keadgiohh the head.
When the signal intensity for the area coated with the magnetic pi gnent
conpobesiidas wahet akénibdelOQkghhe skeghah,i ntedsi Hysbeksthg atka coat ed

wi th the nonmagnetic pignent conpositions was as | ow as 27~.

resultant powder into a dispersion medium for ink, in
particular, with the color ink composition in which the
base particles have magnetism, such as that described in
JP-A-10-60350.

A method for the genuine/counterfeit discrimination
of a printed matter obtained through printing with the
color ink composition described above will be explained
next in detail.

For example, the color ink composition described
above (which has an interference reflection peak in the
ultraviolet region and in which the base is a magnetic
material) is used to print an image pattern of the shape
shown in Fig. 3. On the printed matter thus obtained, an
image (visible-light) pattern of the same shape as in
Fig. 1 is observed in visible light, i.e., when identified

with the naked eve.

- 15 -



. . 18 MAR 200
As denonstrated above, the hiding of the conventional bariumferrite-coate

area, which is blackbrown, by the nmagnetic pignent conpositions of the
rrespective colors produced with the white powder A has nade it possible to
attain higher-intensity magnetic recording as conpared with the hiding by

t he nonmagnetic pignent conpositions. Sinultaneously therewth, a design of
colors - 23 1 8 MAR 2003 whi ch have been unusable can be formed on the
magneti c recording side. Thus, a high degree of counterfeit prevention has
become possible. Exanple 3 Method of Differentiation with Mcroscope: Using

2 bowder of TRANetLs £ yLg!dediLp KaURLbhatkogeo5: By ohaLLpgogpLerial bl ue

powder B (average particle dianeter was produced by ternately

deposihi NG xSininGd andh tiat and @ ddk fOUr phayers on Adeswrdace of ahhe
magnetite powder by the nethod according to JP-A-1060350. On the other

hand, uftvevpbasti eepieeesof babfgeshder 8henthsper thswdeinS5rel) pere
prepared and designated respectively as Nos. 1 to 5. In a central part of
each ehst hesesimedl acktfisanpahaeirng kasi dehd esgik ofhSpamaandtael i ne wi dth
of 50 Eun was printed beforehand. The area in each frame was coated in a

t hi cknessbde-10gEanpakthra sbbventincbagai hi-ng a cyanoacryl ate resin as a
bi nder dissolved therein. Subsequently, the blue powder B was applied

t hereto and tﬁErEBQFWﬁﬁema§héﬁl@&lnﬂﬂﬁwﬂﬁﬁQﬁr ¥ae PEAMIBREsWAERRI ni ng

unadherent were reaned Q%Eblomnng conpressed air. The area_in the black
f r ame 20M3gRGF 5 4839 & oﬁaﬂﬁFGHQJﬂ?QHQE§'po%ﬂ%rahélsBéEn &ppl i ed, was

exarm fgd WL 20.90the8l The' 2380° AU, AT,eLeE T N HLOLRREmme i e - 24

This magnetic pattern also has the same shape as the
visible-light pattern shown in Fig. 1.

These three patterns are compared and identified.
For example, these three patterns are superposed. When the
patterns coincide in shape with each other, the printed
matter can be judged as being genuine. If the patterns do
not coincide with each other, the printed mater can be
judged as being counterfeit.

According to the genuine/counterfeit discrimination
method of the present invention, more accurate
genuine/counterfeit discrimination is possible by further
conducting identification of a pattern formed with
fluorescence, phosphorescence, or the like in addition to
the above-described identification of patterns formed with
an electric field, a magnetic field, an electron beam,
visible light, ultraviolet light, and infrared light.

In the case of a printed matter having a visible-

light pattern and another pattern among the patterns shown
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1 8 MAR 2003 utilizing the black frame as a mark for positioning. fHeMAR 2003
i mages detected were introduced into the area in the black frane.
Furthernore, the inmages incorporated fromthe plastic pieces No. 1 to No. 5
t hrough the optical mcroscope were resolved into R, G and B col ors by
i mge processing. Each of the plastic pieces No . 1 to No . 5 did not
coincide with any of the others in optical mcroscope image, resol ved-color
i mges, and el ectron mcroscope inmage (reflected electron i mage). Nanely,
each of these images is a peculiar pattern for differentiation; they are
not i daiddecal thandvibipleanibatut bhi2eenf ahay dentid yong toe inshei dual
pl astic pieces. In other words, by using the above-described nethod to form
i nexpenisd MeL pecidtitarcaidfer enti ati on patterns incapabl e of reproduction and
to register the patterns, an advanced technique for individual
i dentifi cati ofuaridhecmonteer f ehenprevenhventcanabe esiabdntshed. Exanpl e 4
Magnetic ldentification 2: Magnetic Identification with Magnetic Shi el di ng
Pat t erhilehdwhieht heiscatieonsaine hvEsabiei d idihdl dzoleyi ngnd gpherdtcad magnetite
powder (average particle dianmeter, 2.3 Eun) as a starting material, yellow
25 COlClr@MRCEGGS‘lE?S\Ad@? Gh\ﬁasplb?%%m%ednw—‘“&éﬁ@mt? ngssd i E_r sil ver,

and tltgglafllm; in this order, on, the surface of the nmagnetite powder in

r egul afRETHF KR sEXE™ b‘i‘/nt?t’ée?mtrf‘to‘ﬂhh%}ﬁo?‘ahIﬁ‘@t’f‘ﬁrﬁ P9 op3aAl tRPxty grams
of thigs. er dded to an_ ac Iut|o that was placed in
a stai nf%gbsistee%ve ge m%?\‘d% §a§|’°'éd %m?o%}éﬁar?&%%er@ i sSOIYi nﬁh%?) g of a

transp@ﬁgnblgeg big; ﬁ&%%e@eﬂt P@n &+ edNGirX dyrelwgléttt{;ﬁé wth a

notor until eca geneous, was stirred in a draft to gradually

evaporﬁat@tébﬁ ?@Ré@ﬁ@lnéf tf@thotrfé"sclé%%e%dﬂfaﬁhc%’ﬁﬁ)@f@é@éiné@ syrhya degree
that the mxing with thé notor becane inpossible, about 70 g of fhe m xture

was pl erefl ahen sauAterféeod-pratenbavengrrddyd ckags HOf habgutedBanm coat ed
on its upper side with a surfactant as a rel ease agent. Plates having a

t hi cknésstbér0.5 mm andia scaee) engith ofrekfeaam wer evpkabed-dhghbi s square
iron plate at the four corners and the center, and a square iron plate of
t he sapetserashavithg is t Heskmebdeof taboraudd rahecodtiédevrniistioner side
with a surfactant was placed thereon. The iron plates superposed were

al | owe#eV&C8t anBiof or "¢BOKAERs t 8 dr 9OPﬁéeF#S?thrEreSG%éé[Geﬁ?H}erﬂhe

oo ARl B AL T U TR 0
LFE% fllum F%rs'r%L EHS ﬁb’ea %ag%%l\ivgs accor Jtné)f the tz;[tlcryl i o forned Five
invention w1th which patterns other than visible-light
patterns can be formed.

It is preferred that the position and area of each
pattern of the present invention to be formed be suitably
selected/determined according to the printed matter.

The device for wuse in the genuine/counterfeit
discrimination method of the present invention is not
particularly limited as long as it comprises at least two
devices selected from a device for identifying an electric

field pattern, a device for identifying a magnetic pattern,

a device for identifying an electron beam responsive
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- 26 .1 P MAR 2003 of 3 nmand a length of 5 cmwere placed on a $8rMAR 003
thereof at an interval of 3 mm and an epoxy resin was applied thereon.

This acrylic piece was sandw ched again between the iron plates used for

nol ding and allowed to stand for 10 hours to set the resin. Thereafter, the
acrylic plate was separated fromthe iron plate on each side thereof. The
acrylic piece had a striped pattern consisting of the yell ow background,

whi ch contai ned the magnetic powder, and silver alum numfoil areas. This
acrylic piece was scanned with a magnetic head perpendicularly to the

Stripesetdon g seaubt cet R rareasdir MW thes MBoeet i ghpoysete£rul d be seen
showed hi gher magnetic intensity than the alum numfoil areas.
Specidigavriye tbe nalnaidfyithe dmtehstdvyid et t higagpet tepoywdendareas to
that for the alum numfoil areas was 100/43. Since the distance between the
magneai clengiatk addrt hedeokylfiyengi egee wast rad maodbtl ioprist @rttteirn | antithought t hat
the alum num foil functioned as a magnetic shield to bring about such an

i nt enfryhent iceomprusEfer Andevigenniee coapiadgnatatd aldprepayedgaby ni xi ng
titani um oxi de (white pignentg with an acrylic resin (vehicle) and an

al cohBRtE8BRFentOP bR e entytAppltiteget o 1Dt 15361t ec8eléSBFr bed above
to hide the whole pattern. - 27 . . ~BMAR2003 This surface was _scanned with
a magHeYP¥eSearthAEHiHCe A8NACResi ISR AR N1e PGP car L Ghahi§Ed at the

alun]QggthkgiggegSVisible—light pattern is preferred.

Specific examples thereof include the device shown
in Fig. 5.

The device shown in Fig. 5 comprises sensors 1, 2,
and 3 as devices for identifying at 1least two of an
electric field pattern, magnetic pattern, electron beam
responsive pattern, visible-light pattern, ultraviolet-
light pattern, and infrared-light pattern and converters 4,
5, and 6 for converting the information detected by the
sensors into respective 1mage patterns, and further
comprises image comparison/differentiation device 7 for
comparing and identifying image patterns obtained with
these identification devices, operating machine 8 that
performs a desired operation based on the information
obtained with image comparison/differentiation device 7,
and genuine/counterfeit display 9 that displays the
genuine/counterfeit discrimination results.

Usable as sensors 1, 2, and 3 are: electric-field
variable meters, such as a metal detector, for the

identification of an electric field pattern; magnetism
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It was. found that differentiation can also be conducted based on a'dh¥ARe003
in electric field through identification of the positions of the al um num
foil, i.e., a conductor. Although yellow powder C was supported

(i ncorporated or surface-deposited) on an acrylic plate in this Exanple 4,
it is possible to support it on a piece of paper, glass, rubber, ceramc,
or netal in place of the acrylic plate. Exanple 5 Differentiation of Hi dden
Pattern with Fluorescence and Magnetism A magnetic iron powder, having a
particle diameter of 0.7 ~m was coated with a 0.03 Eun silica film 0.045
~n si Lyek abh kMmarek 9, 0Lhen Mubi tanke ghlehAct onobiaidhd ghaveBaRet i C
powder. Furthernore, this magnetic powder was coated wi th fl uorescent

subst aaeectBa® ApO) BAlez03dbavi APchbeoh | wa eacamMgredaracpatitst-hGs shown in
Fig. 6. Thus, a gray-white fluorescent nmagnetic powder was obtai ned. Each
of theamagneti ¢copowdel and feéleresoeint) mgnetdscqmeedernrdesetibed above was
m xed with a green pignent, an acrylic resin (vehicle), and an al cohol _ 2g
1 8 MARn2OTS (SEiwenthet oigeapafecatgraen afagrin i celaktand abgesen
fluorescent magnetic ink in such a manner, that these inks had the sane

col or FEEROTHER vPRWEBTHI t 2 1the RIQESIedyd-C FORVRERRDr eSUhe F9 udr escent
subst ance was m xed with a green 8i pent, an acrylic resin (vehicle), and
an al CHRGIETCRERFERE o préggre aCPFESAL | uFRRTNt | nk Havi nFEhe sane

col or .tone .as the gre magneti.c.ink.and green_fl uorescent. magnetic ink
when vj‘ldge\ﬁl/gt&%éﬁctaﬁ]‘t e %gkead é’ﬁg.l%l}lﬁfétﬁ\?g‘g,’ au%?]éaé\ﬁl%l{%?rénjfg%s Mxed with an
acr Y1 i, e3idy Quelicl ehaapd gn al copl (gl vesldet o r epgieng green i nk
havi ng the sane col or tone as the green fluorescent 1 nk, green magnetic
ink, antbaneghdddsescilt drRgneidsL, 1Rk he-adavweds Wd hhtihg naled eye. The
green fluorescent ink, green magnetic ink, and green fluorescent magnetic

i Nk Wedehdisffl bardr aMexedOati npaped 48rr-hbdflensyald ep8ceqnsi Heng of

fluorescent ink part 11, magnetic ink part 12, and fluorescent nagnetic ink
part IBnmiershdwyght nfdyy.be/.noise thereto.
When the subject being judged as being genuine or
counterfeit is judged as being genuine, operating machine 8
performs an operation, such as money exchanging, conversion
into money, ticket issue, or providing an article.
Conversely, when the subject is judged as being counterfeit,
operating machine 8 ©performs an operation, such as
returning the subject, holding the subject therein, or
informing a public peace agency, such as the police or a
security company.
The present invention will be explained below in
more detail by way of Examples. However, the present
invention should not be construed as being limited to these

Examples only.
Example 1
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Furthernore, the area other than the hidden pattern was evenly print gWAR 2003
the green ink having neither fluorescence nor magneti sm Thus, a printed
matter which was wholly green when viewed with the naked eye was obtai ned.
This printed matter was irradiated wwth 550 nmultraviolet light. As a
result, fluorescence was observed in areas of the pattern shown in Fig. 8.
The line X-X in 29 1 8 MAR 2003 Fig. 7 was scanned with a

fl uorescent -response detector, whereby the results shown in Fig. 10(a) were
obt ai ned. Moreover, this prlnted matter was exam ned with a nmagnetic
reader. As aBIyESrt,ElﬂeréIhﬁe magn&iatmplat terveshown JeraFilg-6936as read. The
line X-X' in Fig. 7 was scanned with a nagnetic head, whereby the results
showpdwdei graviif(dh)ivenef axttrainec: £ Fart her mrais aR@owiappsaprinted with
the green ink, fluorescent magnetic ink, and nmagnetic ink in this order.

Thi s 50 nned ipyvCE e apy iwad leur FREL @ epngr i ak appPi edn t Bn atpleastear paper for
heat transfer. Thereafter, the area printed with the fluorescent magnetic

i nk WBsET3ViRA At B9 IRE hd %¢4GOWPUWPﬁéﬁLﬂﬁﬁ?QQﬂﬁ}¥W1W%ﬁaEEﬁR@r?% a result,

fluorescence was observed. That areﬁ was sI| attracted g 3,500 G
magnet=Ohas, TEAPSSILR ofo1FTior dtenBECarkr S e %%%t. ¢ SEETEReL  Ser o

b d TRI AL PPLICABILIT As d d to th
Seﬁﬁlr%% COU% eIEiZ’O %CI’I I O% e%gr eﬁw ﬁe?coun%’ é){eigt‘@g ° ©
di seriaipgtd on, objaet, ang gsgmgaségQgﬂt erf%ter@'a%cer Lmi napion; devi ce of the

pres nvent1 on, patter ns o rve ased on a varl ety or pr Opel‘tl es are
cormaé&qul@mms %ﬁﬁ@@é C&lﬂn& erbeit pdhssr 8 BathOPhe ASatEggul t, the

accur acy of -
shown in Flg. 1. On thlS prlnted matter, an image pattern
(visible-light pattern) which was blue-green and had the
same shape as in Fig. 1 was observed with the naked eye.
Furthermore, the printed matter was examined with
the genuine/counterfeit discrimination device shown in
Fig. 5 (identification of three patterns, i.e., visible-
light, magnetic, and ultraviolet-light patterns).

As a result, an ultraviolet-light pattern of the
shape shown in Fig. 2 and a magnetic pattern of the shape
shown in Fig. 3 were identified. These patterns were
identical in shape with the visible-light pattern shown in
Fig. 1. When the three patterns were compared by means of
image comparison/differentiation device 7 of the
genuine/couﬁterfeit discrimination device shown in Fig. 5,
all these patterns coincided. These results show that the-
printed matter obtained through printing with the ink

composition described above can be judged as being genuine

or counterfeit.
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_ o _ _ _ o 1.8 MAR 2003
differentiation is heightened and the counterfeit of securities and the

| i ke becones nore inpossible. - 31 18 MARZ2003 CLAIMS 1. A

genui ne/ counterfeit discrimnation nmethod, conprising identifying a

conbi nation of at least two of an electric field pattern, a nagnetic
pattern, an el ectron beamresponsive pattern, an x-ray responsive pattern,
and reflection or absorption patterns of visible light, “ultraviolet |ight,
and infrared light using an electric field, a magnetic field, an el ectrcn
beam an x-ray beam visible light, ultraviolet light, or infrared |ight.
2. The genuine/counterfeit discrimnation nethod according to claim1,
wherein all the patterns to be identified are identical. 3. The

genui ooty Brd aitarghilscri m nati on nethod according to claim1, wherein
each of the patterns is inaged and the inmages are conpared and identified.
4. The genui M¥icogyntpafes t odi scrgmaarat p dymenet hedsaodoedi ngittto 20 ai m 1,
wherein the identification of a visible-light pattern is indispensable. 5.
The gemttmedEoantregheritdi perdrirnatilomanstshef ok covdrmip teoedarm 1, wherein

t he genuine/counterfeit discrimnation object is a printed matter obtained
throu@%d- 39 pajtg AR 2603Vvehicle to 'prepare a color ink

composition. Thereafter, the ink composition was printed
on a coat paper to form the pattern shown in Fig. 1. On
this printed matter, an image pattern (visible-light
pattern) which was dark-green as compared with the printed
matter obtained in Example 1 and had the same shape as in
Fig. 1 was observed with the naked eye. This dark color is
thought to be attributable to the influence of the black-
brown color of the magnetite powder on the printed matter
because the magnetite powder was merely mixed with the
green pigment. Even through this examination with the
naked eye only, the printed matter can be differentiated
from the printed matter obtained in Example 1. However,
since there may be influences of fouling, etc., this
printed matter was examined with the genuine/counterfeit
discrimination device in the same manner as in Example 1.
Thus, accurate genuine/counterfeit discrimination was
attempted.

As a result, no ultraviolet-light pattern was
recognized as shown in Fig. 4, and a magnetic pattern of
the shape show 1in Fig. 3 was recognized. When these

patterns were compared by means of image
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printiing with a color ink conposition prepared by coating base pantg Qhr003i
with a multilayered filmto color the particles by neans of the resultant
interference color, and to enable the particles to show a specific
interference reflection peak in a region besides the visible |ight region,
and dispersing the resultant powder into a dispersion nediumfor ink. 6.
The genui ne/counterfeit discrimnation nmethod according to claim5, wherein
the base particles used in the color ink conposition are a magnetic
material. 7. The genui ne/counterfeit discrimnation nmethod according to

cl ai MumpWheiRi /A itfre Rase Rardd cl es dsedd n the color dmk conppsition are a
conductive material. 8. The genuine/counterfeit discrimnation nethod
accorgdinmd ey chait®rke ikhad aed eI Zzegk 1dh t at it be sabeat rien meamy esponsi ve
pattern formed with an el ectron beamis identified with an el ectron

m cr eSldopehefe Agetusme/ daadntesf eichidicielel.m nabheagabpetty, wWiesein a

conbi nation of at least two of an electric field pattern, a magnetic

pat t ermintam elmedtteon beamimesipohsirvegpat peintiag Xwialh rekponsilve pattern
and reflection or ' absorption patterns of visible Iight, ultraviolet

| i ghtcompapiftion - descgibed 1alPWNR FOOB | He ar BadgeGhtas carebrIi dentifi ed
therein using an electric field, a nagnetic field, an electron beam an
X-ray- PDEHRTASi bl e light, ultraviolet light, or infrared light. _, 14.
The genui ne/ counterfeit discrimnation object according to claim9, which
is a printed matter obtained through printing with a color ink conposition
prepqéelnp%aq?ating base particles with a nultilayered filmto color the
partiT ey y mreans of the resultant interference color, and to enable the

art| Lfigad e reflection peak in a region
p %ﬁﬁf&é%%ﬁgﬁ,lﬁa rg%{ée(egpg, i on peak i gi

besi e VIS reg and di spersing the resultant powder into

a di spersion gedirdpekahcknko 1&;&&%96{}%}?/ caunierd eitoglxcr i gl nation
obj ect according to claim9, which is obtained by form ng a peculiar

di f f epenibmat fenrpeét goDadbN; aasebsgeaperbycleatii ageveth a.solmar ihnk
conposition prepared by coating base particles with a nultilayered filmto
col ortéhms parf | clageoraxismandeabthhe beseal tvamd igdardder eridd cdbor, and to
enabl e the particles to show a specific interference reflection peak in a
r egi opocpesndesayqrs vigi bredheghvhibgi pavdandAdi spersing the resul tant
powder into a dispersion nediumfor ink. ) . )
Next, barium ferrite was applied in a thickness of
50 pm to a given area on a substrate made of a plastic
while magnetically orienting the ferrite.
Furthermore, the four-layer-coated white powder A
was mixed with each of existing organic pigments of
different colors to prepare a magnetic blue pigment
composition, magnetic red pigment composition, and magnetic
yellow pigment composition. These compositions were
applied, while being magnetically oriented, so as to hide
part of the barium ferrite-coated area.
Subsequently, there were prepared a nonmagnetic

blue pigment composition, nonmagnetic red pigment

composition, and nonmagnetic yellow pigment composition,
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- 34 1 8 MAR 200 12. The genuine/counterfeit discrimnation obje&MAR 2003
according to claim10 or 11, wherein the matter to be printed or the
substrate is a sheet or plate, a woven fabric, or a knit fabric nmade of a
paper, resin, glass, rubber, ceramc, or netal. 13. The genuine/counterfeit
di scrim nation object according to claim9, which is obtained by depositing
on a substrate a powder prepared by coating base particles with a
multilayered filmto color the particles by neans of the resultant
interference color, and to enable the particles to show a specific

i nterfiprenceg: gef heet i yeak | ek r egh opebegbdasrt he vigidl echhght region.
14. The genui ne/counterfeit discrimnation object according to claim 13,
wher ef és pder SedBY I *lcing S sk heeti s@hingl abLgani youEgMedd Cofor tReknit fabric
made of a paper, resin, glass, rubber, ceramc, or netal. 15. A
genui el cosint erfleede dicompiosiindbinen weve ceppdarg | sbngaat toeakidéwo devi ces
selected froma device for identifying an electric field pattern, a device
for icdemerfyangs achagnetbar pant éenribedevdtedfareadentifying an el ectron
beam responsi ve pattern, a device for identifying a device for identifying
a an X-ray ré@ﬁén§PV§aﬁﬁtM@ﬁquﬁ%ﬂ%ﬁeCPﬁE?@tWeégté?nYl%YHe&PEQrfor
identifying an ultraviolet-Light pattern, and a device for identifying an -

35  NaYsnfn® 5BHSKPRFFaPEd| FPne pét?é?ﬁeﬁﬁﬂv?u}?ﬁﬁF'conprising a device

for Signals were recorded with a magnetic head in the

area in which the magnetic pigment compositions containing
the white powder A had been applied on the barium ferrite-
coated area, and the signals recorded were then read with
the head. Furthermore, signals were recorded with a
magnetic head in the area in which the nonmagnetic pigment
compositions, which did not contain the white powder A, had
been applied on the barium ferrite-coated area, and the
signals recorded were then read with the head.

When the signal intensity for the area coated with
the magnetic pigment compositions was taken as 100%, the
signal intensity for the area coated with the nonmagnetic
pigment compositions was as low as 27%.

As demonstrated above, the hiding of the
conventional barium ferrite-coated area, which is black-
brown, by the magnetic pigment compositions of the
respective colors produced with the white powder A has made
it possible to attain higher-intensity magnetic recording
as compared with the hiding by the nonmagnetic pigment

compositions. Simultaneously therewith, a design of colors
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conparing and identifying patterns obtained with these identificatiifaghMAR 2003
devi ces. 16. The genui ne/counterfeit discrimnation device according to

cl ai m 15, which indi spensably has the device for identifying a
visible-light pattern. 17. The genui ne/count~rfeit discrimnation device
according to claim1S, wherein the device for identifying an el ectron beam
responsive pattern is an electron mcroscope. - 36

A AU. AUy. A. AQe. Al 0. AY[ . AS. A. Al . A. . A Ay. Ay. Al . y. A . Ahe. Al e. Ahe. AY3. AYR AF3R
LAYy, Ahy. Al Ae. A 1y. AY. AR AL AA A . A2 AR A[LA 137

; <[ AN MevBCHEsR] Galieabta] Cadis abea] £almad Calcal ga] ealgfadia] cal cal cal ¢

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] cRa] cal] ca! { wx

}* Fq| wedaar’]ren] cdldea)] ca] caleg] cal caliea] caleealern] o] cajaaltalfslical cal cal ca

Ul ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cal cal WKrs

Z[ OXZeRSivestgivogl dizlsXbeajarmd qajssailiclad .ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]calcalUcalcal @?@ (] k dle! ""<"E'R'""##&

&&& 'd' f'I'm | wnhb] W] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca]

ca] ca] cal ca! c%ca] caljcalca]calcalcaljcaljcalUcalcalmr'""))** $ & 1,------ T
01122| wgl gb] XU] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca) cal ca

] ca] C%{%t ] cia] C?‘ﬁcﬁagf al cé ]Vcia ab]u aJé:Sa‘] e] ca] ca] cal 22204p45556% /; 1, <;

Using a powder of magnetite yielded in Kamaishi
mine as a starting material, blue powder B (average
particle diameter, 31 mm) was produced by alternately
depositing silica and titania in four layers on the surface
of the magnetite powder by the method according to JP-A-10-
60350.

On the other hand, five plastic pieces (long side,
8 cm; short side, 5 cm) were prepared and designated
respectively as Nos. 1 to 5. 1In a central part of each of
these, a black frame having a side length of 3 mm and a
line width of 50 um was printed beforehand.

The area in each frame was coated in a thickness of
10 um with a solvent containing a cyanoacrylate resin as a
binder dissolved therein. Subsequently, the blue powder B
was applied thereto and the coating was dried. Thereafter,
the particles remaining unadherent were removed by blowing
compressed air.

The area in the black frame on each plastic piece,
on which the blue powder had been applied, was examined

with an optical microscope and an electron microscope while
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PPPsU} UU~yt oi d_ZU] c" a] ca] ca] caU] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal ca]1 @a’f%%]zQﬂé
] ca] ca] ca] caU] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca! UUVX&YYYYnZZZZZ\ G Q " e&e0le
2e=ej j j j oooooqttzuojd _ZU] ca] ca] caU] ca] calU] ca] ca] ca] caU] ca] ca] ca] caU] ca] ca]c
a]J ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca!ttux(z2z?zz|~ )16
*7Y| wr mhc”~Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Yr>HIV] Oaksx| } xr mhc”*Ynmhc”~Y] ca] ca] ca
] ca] ca] cal] ca] ca] cal] ca
Ul c”a] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca
* @G xaehci2ig “Yhe apbtak&a)foadea] «aUh cahed] dald giositioning. The
Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]ca]ca]cal]ca]ca
ueCl | ClOgB38&E¢ e @OVREr€) imt 500Uz & ( inQD0%& (@rea in the black
@o%&' ()-'10%& ()-8>?@\}’\SH: 10z 10z 10z@
10%z &Efgmeq, , ! 10%z& ()-' "*10%& ()-!'gM 10%z& ()-f X10% & () AN{ {"<SH=! @ 10
%PP& () - L$! ’\@ 109PP& () - L$! M 109%°P& () -f LOYP& () - 4109%°& () -9' 109P& () -
}1bCl 3: ] 10%8! FYCpeugRe () - 5RO! 1090geE) - &nm%B&r(a)tedloFfrl%P 1075 :
109%P& a’>bCI LY(& O%JQ& () &&10%)& (Q #I 1006%& (2 oL! 10908 E)-I | 109608 (
)-! n@g ()piac ﬁ] E&' O%ﬁck) hroug he optica

microscope were resolved into R, G, and B colors by image
processing.

Each of the plastic pieces No. 1 to No. 5 did not
coincide with any of the others in optical microscope image,
resolved-color 1mages, and electron microscope image
(reflected electron image). Namely, each of these images
is a peculiar pattern for differentiation; they are not
identical, and this can be utilized for identifying the
individual plastic pieces. In other words, by using the
above-described method to form inexpensive peculiar
differentiation patterns incapable of reproduction and to
register the patterns, an advanced technique for individual
identification and counterfeit prevention can be

established.

Example 4
Magnetic Identification 2:

Magnetic Identification with Magnetic Shielding Pattern and

Identification with Electric Field:

Using a spherical magnetite powder (average

particle diameter, 2.3 um) as a starting material, yellow
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1098 ()-, 7' 1109%0& ()-!"3" 1109%00& ()-Y. & 10%0& ()-WeaB] _@!'! 10%&' () - +! 109%&
"()-+H 109 () -+ 109 () -+ AT10%R () - +&9! 109 () - OUVWKeE~ @' L! 109&' () -/L! 10
%&' ()-/ 3(10% ()- 10 10 10;10%& ()-!'!10%& ()-+RavK@'! 10 10 10;
109 ()-!'L'109% ()-/L'109% ()-/L'109% ()-/L'10% ()-/1\ VI<"B"C'"?4@ 10f;
109%& ()-'111098$& ()-y/ 11109 ()-y/11109% ()-y/1110% ()-y/Y(10%& ()-C'D'E
"R #&&K@ 10f! Y 109%&' ()--Y!'109%&' ()--Y!'109%& ()--Y!'109%& ()--3(10%& ()- 10
10& "a'b'c'd r')*~\: 10! " 110%ZZ& ()-'h !'10%Z& ()-y&S@O0%& ()- 10*

powder C was produced by depositing silica, silver, and

titania films, in this order, on the surface of the

magnetite powder 1in regulated thicknesses by the method

according to JP-A-7-90310.

Sixty grams of this yellow powder C was added to an

acrylic solution that was placed in a stainless-steel

vessel and prepared beforehand by dissolving 50 g of a

transparent acrylic in 300 ml of benzene. The mixture was

stirred with a motor until it became homogeneous, and was

stirred in a draft to gradually evaporate the benzene.

After the benzene was evaporated to such a degree that the

mixing with the motor became impossible, about 70 g of the

mixture was placed on a square iron plate having a

thickness of about 10 mm coated on its upper side with a

surfactant as a release agent. Plates having a thickness

of 0.5 mm and a side length of 1.5 cm were placed on this

square iron plate at the four corners and the center, and a

square iron plate of the same size having a thickness of

about 10 mm coated on its lower side with a surfactant was

placed thereon. The iron plates superposed were allowed to

stand for 10 hours to dry the mixture.

Subsequently, the resultant acrylic plate was
peeled from the iron plate on each side thereof. An
acrylic piece of a necessary size (thickness, about 0.5 mm;

long side, 8 cm, short side, 5 cm) was cut out of the

acrylic formed. Five aluminum foil strips having a width
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thereof at an interval of 3 mm, and an epoxy resin was
applied thereon. This acrylic piece was sandwiched again
between the iron plates used for molding and allowed to
stand for 10 hours to set the resin.

Thereafter, the acrylic plate was separated from
the iron plate on each side thereof.

The acrylic piece had a striped pattern consisting
of the yellow background, which contained the magnetic
powder, and silver aluminum foil areas.

This acrylic piece was scanned with a magnetic head
perpendicularly to the stripes. As a result, the areas in
which the magnetic powder could be seen showed higher
magnetic intensity than the aluminum  foil areas.

Specifically, the ratio of the intensity for the magnetic-

powder areas to that for the aluminum foil areas was 100/43.

Since the distance between the magnetic head and
the acrylic piece was almost constant, it is thought that
the aluminum foil functioned as a magnetic shield to bring
about such an intensity ratio.

Furthermore, a white coating material prepared by
mixing titanium oxide (white pigment) with an acrylic resin

(vehicle) and an alcohol (solvent) was evenly applied to

the acrylic piece described above to hide the whole pattern.
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This surface was scanned with a magnetic search

coil. As a result, the value of current changed at the

aluminum foil areas.

It was found that differentiation can also

conducted based on a change in electric field through

identification of the positions of the aluminum foil, i.e.,

a conductor.

Although yellow powder C was supported
(incorporated or surface-deposited) on an acrylic plate in
this Example 4, it is possible to support it on a piece of

paper, glass, rubber, ceramic, or metal in place of the

acrylic plate.

Example 5

Differentiation of Hidden Pattern with Fluorescence and

Magnetism:

A magnetic iron powder, having a particle diameter
of 0.7 pm, was coated with a 0.03 pum silica film, 0.045 pm
silver film, and 0.011 um titania film to obtain a gray
magnetic powder. Furthermore, this magnetic powder was
coated with fluorescent substance (BaO, Mg0),Al,0, having

the fluorescent characteristics shown in Fig. 6. Thus,

gray-white fluorescent magnetic powder was obtained.

Each o0f the magnetic powder and fluorescent
magnetic powder described above was mixed with a green

pigment, an acrylic resin (vehicle), and an alcohol
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(solvent) to prepare a dgreen magnetic ink and a green
fluorescent magnetic ink in such a manner that these inks
had the same color tone when viewed with the naked eye.

Furthermore, the fluorescent substance was mixed
with a green pigment, an acrylic resin (vehicle), and an
alcohol (solvent) to prepare a green fluorescent ink having
the same color tone as the green magnetic ink and green
fluorescent magnetic ink when viewed with the naked evye.

Moreover, a green pigment was mixed with an acrylic
resin (vehicle) and an alcohol (solvent) to prepare a green
ink having the same color tone as the green fluorescent ink,
green magnetic ink, and green fluorescent magnetic ink when
viewed with the naked eye.

The green fluorescent ink, green magnetic ink, and
green fluorescent magnetic ink were used to draw on coat
paper 10 a hidden pattern consisting of fluorescent ink
part 11, magnetic ink part 12, and fluorescent magnetic ink
part 13 as shown in Fig. 7.

Furthermore, the area other than the hidden pattern
was evenly printed with the green ink having neither
fluorescence nor magnetism. Thus, a printed matter which
was wholly green when viewed with the naked eye was
obtained.

This printed matter was irradiated with 550 nm
ultraviolet light. As a result, fluorescence was observed

in areas of the pattern shown in Fig. 8. The line X-X' in
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Fig. 7 was scanned with a fluorescent-response detector,
whereby the results shown in Fig. 10(a) were obtained.

Moreover, this printed matter was examined with a
magnetic reader. As a result, the magnetic pattern shown
in Fig. 9 was read. The line X-X' in Fig. 7 was scanned
with a magnetic head, whereby the results shown in
Fig. 10(b) were obtained.

Furthermore, a PVC wrap was printed with the green
ink, fluorescent magnetic ink, and magnetic ink in this
order. This printed PVC wrap was turned over and applied
to a plastic paper for heat transfer. Thereafter, the area
printed with the fluorescent magnetic ink was illuminated
with a 40 W ultravioclet lamp 1in the dark. As a result,
fluorescence was oObserved. That area was slightly
attracted by a 3,500 G magnet. Thus, emission of

fluorescence and a magnetic response were observed.

INDUSTRIAL APPLICABILITY

As described above, according to the
genuine/counterfeit discrimination method,
genuine/counterfeit discrimination object, and

genuine/counterfeit discrimination device of the present
invention, patterns observed based on a variety of
properties are compared to conduct genuine/counterfeit

discrimination. As a result, the accuracy of
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differentiation 1is heightened and the counterfeit of

securities and the like becomes more impossible.
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CLAIMS

1. A genuine/counterfeit discrimination method,
comprising identifying a combination of at least two of an
electric field pattern, a magnetic pattern, an electron
beam responsive pattern, an X-ray responsive pattern, and
'reflection or absorption patterns of wvisible 1light,
iultraviolet light, and infrared light using an electric
field, a magnetic field, an electrcn beam, an X-ray beam,

visible light, ultraviolet light, or infrared light.

2. The genuine/counterfeit discrimination method
according to claim 1, wherein all the patterns to be

identified are identical.

3. The genuine/counterfeit discrimination method
according to claim 1, wherein each of the patterns is

; imaged and the images are compared and identified.

4. The genuine/counterfeit discrimination method
according to claim 1, wherein the identification of a

visible-light pattern is indispensable.

5. The genuine/counterfeit discrimination method
according to c¢laim 1, wherein the genuine/counterfeit

discrimination object is a printed matter obtained through
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printing with a color ink composition prepared by coating
base particles with a multilayered film to color the
particles by means of the resultant interference coclor, and
to enable the particles to show a specific interference
reflection peak 1in a region besides the wvisible 1light

region, and dispersing the resultant powder 1into a

dispersion medium for ink.

6. The genuine/counterfeit discrimination method
according to claim 5, wherein the base particles used in

the color ink composition are a magnetic material.

7. The genuine/counterfeit discrimination method
according to claim 5, wherein the base particles used in

the color ink composition are a conductive material.

8. The genuine/counterfeit discrimination method
according to claim 1, characterized in that the electron
beam responsive pattern formed with an electron beam is

identified with an electron microscope.

9, A genuine/counterfeit discrimination object,

{ wherein a combination of at least two of an electric field

pattern, a magnetic pattern, an electron beam responsive

pattern, an X-ray responsive pattern and reflection or

absorption patterns of visible 1light, ultraviolet light, and
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field, a magnetic field, an electron beam, an X-ray bean,

visible light, ultraviolet light, or infrared light.

10. The genuine/counterfeit discrimination object
according to claim 9, which is a printed matter obtained
through printing with a color ink composition prepared by
coating base particles with a multilayered film to color
the particles by means of the resultant interference color,
and to enable the particles to show a specific interference
reflection peak in a region besides the wvisible 1light

region, and dispersing the resultant powder into a

dispersion medium for ink.

11. The genuine/counterfeit discrimination object
according to claim 9, which is obtained by forming a
peculiar differentiation pattern on a substrate by coating
with a color ink composition prepared by coating base
particles with a multilayered film to color the particles
by means of the resultant interference color, and to enable
the particles to show a specific interference reflection
peak in a region besides the visible light region, and

dispersing the resultant powder into a dispersion medium

for ink.
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12. The genuine/counterfeit discrimination object
according to claim 10 or 11, wherein the matter to be
printed or the substrate is a sheet or plate, a woven

fabric, or a knit fabric made of a paper, resin, glass,

rubber, ceramic, or metal.

13. The genuine/counterfeit discrimination object
according to claim 9, which is obtained by depositing on a
substrate a powder prepared by coating base particles with
a multilayered film to color the particles by means of the
resultant interference color, and to enable the particles
to show a specific interference reflection peak in a region

besides the visible light region.

1l4. The genuine/counterfeit discrimination object
according to claim 13, wherein the substrate is a sheet or
plate, a woven fabric, or a knit fabric made of a paper,

resin, glass, rubber, ceramic, or metal.

15. A genuine/counterfeit discrimination device,
comprising at least two devices selected from a device for
identifying an electric field pattern, a device for
identifying a magnetic pattern, a device for identifying an
electron beam responsive pattern, a device for identifying
an X-ray responsive pattern, a device for identifying a

vislble-light pattern, a device for identifying an

ultraviolet-light pattern, and aVQ¢yice for iqgntifying an
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identification devices.

16. The genuine/counterfeit discrimination device
according to claim 15, which indispensably has the device

for identifying a visible-light pattern.

17. The genuine/counterfeit discrimination device
according to claim 15, wherein the device for identifying

an electron beam responsive pattern is an electron

microscope.
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