| yede<sw(<t]|.6T(JQA2 6 MAC 2004 Data carrier with printed security el ement

This invention relates to a data carrier wth a security printed | nage and
:to a printing plate for producing such a printed i mage. For producin
high-quality printed products such as bank notes, shares or the? 5m§6nl-ﬂ“"
frequently uses intaglio printing fox forgery protection since the printing
pl ate production is very el aborate and expensive and this nethod produces a
very characteristic printed i mage which cannot be imtated using other
printing nmethods. In ipbagliBePhithpritted 36QRIty @OMERENt ations are produced
by closely adjacent engraved Tines, the 1ndividual engraved lines normally
'@pi ng fractions of a mllinmeter w de and bei ng separated by unengraved
ands. For the printing operation the engraved lines of the printing plate
are fill edThistinvemtkon Elates $o0 ardatd sarri@mgdase@mtymrmd maggapd 408 with the
aid of a wping cylinder, or doctor. bl ade such that only the engraved |ines
are fipnatingiplae foxpropricingwysbPPrSddEReehus removes all ink conmponents on

b pri nt et onBracige pieferuatid prbeEpiofub R REEHark oS SRR dpl e
hi gh ps:. | kL ; (ol . Th
data CHRFAr TrRbeE AR lnBaRS BRRMRE (Y 10ROy A S PR "0F the.

printi g%ﬁé’ A uctionus vesntRBoidle a8l erpénsivd And fids mdthod\berthides adairp carri er
is detached it pulls the ink out of the depressions of the engraved |ines.

The t hghapettistieprimtedimdgé wigeh bamopibenmetatéd nasg withartprintimg methad. | ayer
t hi ckness dependi ng on the depth of the engravjng. If oné uses transparent

i nks in i nfagtaglipprintinggarsabrapseseniriions|arg REOducRe RuhelRsylyiadiacsgt shuhi t e
Dpri nt g s iy dn A e e ek A peifE el RS LB BRERT: 1 ng
thods,. i ntaglio printi inted i i th t ink
aver vt enaoesls SBhely BRI O PO ven manual 1y tactile

| T accordi rIQJth@'gﬁﬂﬁ_ﬁg%@Ydﬁtﬁﬁth@feﬁghi@d-lm’éb%fuﬁepﬁhﬁﬁg@&tdiamg fifletli wigh
engravings also permUs-extrenely tfine, very sharp printed |ines. WO

97/ 4855hk descdss s isarensd weddrdmrthe postiog rpdate rwidly heaidr ofre wapgnglcytiader n
reproduci bl e, machi ne-nmade fashion and permttj i pe width and |ine depth
to be or-dpcrorelmbeysedothasephstherngsrgd L}ﬂqsr?é%ﬁlﬂ?ge‘mtﬁ%f ASHPHREer . For

this purpose fhe |ines .3 line original are.detected and the surface area
of eacltPIPFES éﬂ%&‘i@?"ﬁeﬂeﬂjﬁ ¢fappo oﬁﬁ]%ﬂ’d?g{}g Rga(‘tFSHf%c?'or exanpl e a
rotating chisel or I - he i i frace area
o it ongndt efineRe Rt RE dda Prtist 5o BE A Horal g U eR I IRS
outl i n%ﬁf @%s&,fd S8 A E}?ﬁ@iﬁgfﬁl@t@ dt highipeesuertyl mesheof &grewstrelsylinglerhe

aniot her engrav

sane or ifng tool" so that the total Iline is exactly engraved
i n accowithneelmticsurfieel The datd cimiat is thereblyi pressed iotethednk-filded produce very

PEU datgraved Hines Bf%‘m-rmm:'-at~‘ V§i%@%{£§é@§3§gr Recaagohih s ik Whiemd %taz >

o v e el e B ERE RRR SRSl " o

pever op e eSO dE aritsf BlaBe B bt B R s on

corrposi}?&l(ﬁﬂgoﬁrtbgﬁggﬂmgeg hgked on the data carrier of a plurality of
ng structural ele

contrasti ments, said structural elements being disposed in
exact regi sifafne wed tdasparhngkatin ietagho priatipgroneatbtaias @ lightdutwhen el enent s
to be relieflike and tactile, and gqne_ part &E‘ the structural elemepts flat

and nonpeoting e wisité datatoangenivith sepalbavilayer Bigkmessesa and darksg (e WA he
o5 gnapuBtng BN thek Iy ey T porparisan, WP s Ehaba Phyine nidtidy o
sig I ng
dj oi ni f the,.l - f il I i d
0o e I S SRR B R g B
reliefl 'I‘ﬁ? 6?{}\?%% zﬁin%(f Hﬁ%sea?%@béﬁ manB8lly e4dtlk & actesdiapBt ésepengrasi ng of

the struc ments o e data carrier surface as a reference plane
by nor ejtliane 3ROAUITROuSE 6f Scordipgdf Anakhyravimgstald®peaimitoastremebbboe, | 00
mcrons. 1n contrast, "flat" designates in the ideal case a structural

el ement vk sigup prinibed Hatsa carrier surface as a reference plane, but which
may be raised by at npst about 25 microns §0.30.microns over . the.reference
pl ane, pref @V@bﬁ%ll/“&@ﬁrdﬁ@fth?&r@ msthed PBRE‘?&qcﬂng EIT? I%Bﬂﬁﬁaaé’&at?ﬁ&% ?%31 relief

on the data carrier. surfage does nof | 1 ca ; ; H aybeg depth
of the BroRISiiG. prashiie-mane o ATt 2 tRbhETne Yol A HRE RRALRYLE, L2
2004 not pressed in down to the base of the printing plate engraving during
the printing operation and ink present in the depressions of the printing
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conpletely to the data carrier, Accordingly, the engraving depth of the

printing plate for relieflike structural elenents 1s 1n the range of about
40 microns to 200 microns, preferably in the range of about 55 mcrons to
150 microns, and for flat structural elenents in the range of about-5 =
mcrons to 50 mcrons, preferably im{£he range of about 10 micrgn§ L 904
m crons. \Wet her an engraving depth in the borderline area Leads to a
relieflike or to a flat print on the surface of a data carrier al so depends

in the individual case on the glo e &tﬁ:eelﬁne s of the _en raviflnég. t he nature
of theadpistest laagelydaiengndenthy 4 cpst PEKEt FOT %F%E‘E‘P&Sﬁé‘?%ﬁﬂ%‘? {195 and the
(solid or solvent, content, of th rinted i nk. e ! i nks are
sed t Wélg}?ﬁg%? rﬁ’@é%ct‘?‘ﬁ%‘?% |%‘ﬁ€a§$ a{%ofj%%cgl lgéepee)%a ?@o%t%ﬁ@ggwg%m? ayer
t hi ckness _and th p C A | 9Re olitsidiecditeaest . Layer
t hi ckn@%%h@eﬁ&a%ggﬁga?ngg%gg an%og%m&%r?g{le?dﬁr oduce a 11 ghter, nore
transp R i Vel tih osdesto ety batlatodesasfaae ergwilhact i 1 e. 1 n
t he La%éﬁ%‘ﬁ?%%rggl?gﬁ%ézﬂ%ﬁmen abou'? 5 m'}(lzrons and 10 microns the tone
i s dar kgflihed atdacoheRusfcé amgds stbidquantly alear¢doutOming dhe sanyepr afi cknesses

of about 10 microns to 30 mcrons does the_ now clearly darker pri %ed i mge
become dthet ehgraviagtoslist that thecisdalilmeis €xaetly cRSRVEE ihaeFOTARCS By e

t t | el t t hus b duced via ink b Si
act | ige popm B i Vo o e RO Prodove b Tebtooy T oL EFRRRERT"CE o
tactil el | det ] -\ §hi (AT Udrivt f
o1 1 nt o EALGRE BT el et kit b o B ATk s £ oy 0 ™

i ndi vi | L4 Wi but al so on the superficial extent of the printed
structgﬁgé%%gﬂg%&%ﬁg%ﬁ%r the printed structure to be felt stands al one or

S 1Nt egrat gheimvéntion i basedson taupabies of Prepasing Aidatd tyreumither i ncrease
‘&Qhe forgery-proofness of the inventive security el e_rhelgé or securi printed
[

i mage bpriatadsinnapef produest byinteglia prsAng ApASENITEETY fRugEnsPF al
el enments. The structural el nfs.djffer, with respect to thejr i cial
extent. and] dhis prablemigpIvehpY thedependephpiarss HavElqnmet i R Aecr, oo

regi ster het erf the different structural elenents and the resulting
speci al of s ¥ Cl3HbY ession of the security printed i mage can be produced

- AN

onl'y by intagli iﬁv&l[t%&{ isfhsed 8ﬁ:coﬂﬁjd§_91g9the prihtéd ﬁnag@f)foﬁﬂ&l)omlﬂhenﬂﬁmg plate

in which the security printed inmage is engraved conpletely and with the
necessakyriQufd fluralfiyofontattingbtredtart elements, sud straowatl fements hetiged
with negative elenents. "Negative el enent” designat es.({';\n area O&P?‘?% shape
not coveigmsed fi ekadt registony asliderignisg @b least APt of a1 § S

el ements can be present wthin a stru ral] elenent a rint LGLori al
or al phaabeaeheflikerandaciignand gas pag (gltﬁ‘c’)é ,C‘E‘ﬁagiECg%fHSﬁ%SF@%a%]@ ngoglt&aatﬁé'
currency, .or witin so, t hat j i ;
conpl ot S sirbrursElemiRts ARG preTeRyly Pt Sl Ward Curfiet i 8 pPERg op:
f or med i |4 bet ween the individual structural elenents. In
this cagzaﬁﬁlg%kgé{gglg\(}grg&gﬁént s preferably have the formof conplicated

3' ne patt er NReeSitel dsighatds!withiesthe Sheuning of thesinaeption theoerast bardeasdepr i nt ed

“By intaglio printing, it is possible to produce visually recogni zable
negat i veorchtjoaingos the latgeraney andefiligree oe tha ralwtlies afeFSﬂla stpctal elgraenty, o

addi tional information can be taken info.account,.iR..a V Sd y in

t he i nveantthe dransyronarag Wheth g@-@#’%‘%ﬁfi %?H&hﬁﬁﬁ?ﬁ‘ﬁfgﬁ% g&%@%ﬁ%ﬁ a
potential forger, however, it constitutes an additional problem According
to a pr Ay ed enbodi ment, one part of the inventive structural ele nenu is
desi gned to L ayige R tthektrhbir St @k ttsadvee eerdatacatien gr ee.
"Large-ar ea"bfﬁ%lé%llg?hgéﬁg%%&g%?%g? ral elenents are not produced by |

hal f t oneg ki ft 4rdftienBE plidle! by iORS itain dbouaBOahicesresypnefsraily labautcdl m n
width greater than about 1 mI'limeter. "Filigree", in antrast, neans t hat
thin |inesmmans aboudl O chivtoins hinogmittast | "flat’| desgnatecin thsddsdleass ASING ned,

h illoches. The I i dth of idfilij iS4
Chan 1 nirkl elemsnt iying sk ks icgrasuiriag s @ 1steircs Rlapl W WEREAR BT,
furth ef d enbodi t,.the st . d
(i Sposedrined By R rE S Bictpan o FF il Sef SR eRnfs Sl pIertle

preferabg&igi[%g{lfieg@ﬁ&gg ngiié:?%\ess of information. For exanple, a first piece

of infor 0sed of relieflike and tactile structural

el ement s, Whif & § (RAFRAEI B GGRLS bR dmbicamiens actslost nioe ademticaHy t he
nost part of Pat,“nontactile structural elenents. |f one gart of t.he

St ruct ur @hateh SHEBR avingadigiti botad pryniues plawe dl s 1vkeqausE Freea @@ Sr t her
part |arge-area, the informati on can be conposed for exanple as foll ows.
-' - 1004 ~ 6 MAC All filigree structural elenments and one part of the
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part preferably consisting only of filigree structural elenents, adjoins

the second piece of information in register. According to a speci al

enbodi nent, said filigree structural elenments continue the contour |ines of
the relieflike structural elenents edmon to both pieces of information.
This security el enent can have negative el enents according to aﬁfMMt pre
ferred enbodi nent. For exanple, the structural. elenents of th?e irst and
second pi eces of information can be separated by a narrow, unprijnted

cont oupof pregsed i ddws te dxebaseefshe pontinglplaF SREVES ping thePBRige t o t he

A rst piece of information can_ al so.contjpue said rLin r line.
@e pr apéliami@nmmlt inkfpoesent sriths ‘Ifg’r?ﬁ@sd}fji tﬁ‘? (?Hml%ﬁ&d)i&g éﬁpégg‘ﬁé&ggfgges pondi ng
structural elements jn the formof. depr j . i nts
el ng. apmplaiely 1o ibedatt HBgT A moTHinEER S ShgRTing fufth SF ilEbHAfhg BlATE
i ndi vi dqual ,styuctural el - I st 4ohaicrend to 300 pacionsf said
st ruct &P&Iel’(ﬂmﬁ%ﬁ%&%ﬁéﬁéﬁtﬁi@ %ﬁé%tg%egﬁl e aflqtoer Ctrhe print iﬁﬁg (I)lp{arati on

and the Sfeﬁg@gtlﬁgﬁ% {@Iégtdl%%hf 5 bt Alnsab asenhirows aad fonflaestrasigradvi ng

dept h $5° tural elenents are flat and nontactile after the

Pri nti NgeABSsah M rangeasfaibabt § mictesendlaniogng qseferaly anéhe range gfart of
the structural elenents is about 40 mcrons to 200 mﬁ%o S eog_ﬁfer%bly
about Sfhoit d0anroms t-25 micnonssWheHher AR H0SHVIRG, epthg CS’Q’FI TURB dtee-

mcrons to 50 mcrons, preferably about 15 m : 1 :Si nce the
Tl T of eyt a EOMEBbe T ke 176 ppl AR BPLRedt A0 chffidh 1188 AEpeic i

ing .depth of th i nti tien tHeambof th
SuDSt r cihe ingiyidhal gass gn @Ifb’lg'ggﬁte?h%és?%@%Sﬁ%xtﬁ%;%:a‘@bov? a‘*ﬁﬁ‘eﬁ%m?ng
dept h of, 40.,ni i A th solvegiticonte
i oy e v

iﬁrinteds ng depth of 50 microns can still lead to a

flat imp&e?médMer material ‘and printing paraneters. However, in every
specific case of application the engravings |eadin

] / torel'efl(igng;inted
i mge ar easWiieh ahnspaserdenkmearetusad thabg ghBesSHiiRRTR B oL ¥ #é)alef € g ,
tactile i 2 furth f i I ti ,
The. ot r outfhe pHatalesar Bigksssesd G u PP haof AB SolEdtrlont g fiont | on

pi eces of information.overl ei 2Rd s hReowy ploduteadered in a
t one cl @My Y%‘rﬁ%hqu\??%eﬁi%wé%gﬁo‘#?%t Erexé'r el ofli ke and tactile and

the T 2%iARG ARUL AGhipEe el slidbrimbsarEntech Tayer fhe¢luebésageaontadide f | at

structu e unprinted or contrasting-tone qverlap area are
again i p,exa egﬁﬂbﬁﬁés% rafgd bétereen mboul Srenicrong nad AP miRTaBe heotong i

i nvention w e explained in the follow ng w theénef erence %& hI‘To“ gur es.
It is pojapk&dhrhe printdd imagerstidbaontaeite+ QB ety APESSER P ARPIE T agr ans
which in particular do not render either.line w {lekpess

rel at i onsidromseta 30 suearoas doeg f‘heln%‘ﬂc?:]l@rg' (}%{ggr B%%gﬁﬁlea% b(%?&'?l%et&%venti ve
security el nt, Fi 2. sho jn%gﬁ i tufdl eldigents cantthuebe
securi ty‘“@l‘ﬁg&ﬁc?gﬁz ble§o§ﬁ3€§be§'v/§§1§w 0 gﬂéigﬁnéilenti ve printi rl’glpl at e,

A g. 4 sho tak! '  §Ridel taétility i haubjestive isamsagiongp VglueRs ng
”:5 th theprﬁ\afslﬁ?qﬁ% %é?gérgccﬁﬁﬁng tg Fi g.WS, Fig. Sa.shows n{ﬁéiﬁe&"hdet ai l
A of theofs%ﬂfl{5Yel%f@§§éﬁsed¢@ﬁlélyr@ntmﬂfﬂ)9-dez¢rm@¢mm5‘”&&5 Won'®.

enl arged detall A according to Fig. Sa after an atten‘gi} at 'étﬁeq%ty gigs. 6
and 7 shgutiliwoof aprinesd endgedictiehdepeas aQt PRV theeabsg FF?‘I ANt Fi g.
1. shows a first enbodi nent of inventive .Ssecuri I alhhd ¥nel e
ment 1 i mdividpebsahsuivity putalse P‘P&‘%?u@fﬁﬂéff#%}{ éﬁ@ﬁﬁr@e%%ggé?gd i exact
register. One part of said, strugt I hﬁw&@ﬁlﬁoi iritbé sti-gur e,
i s desi ghéethes %%PFBFQ"Z?WW%RS’G%QS{%@??%?%%er part of t];’I»IrleIi structural

el enents, shpown gray in the figure, flat and nontactile. Al said
structur & fints are produced on any substrate in a_printi n‘%coper.?);i on

by intaglio Rfidtifgnallyfirierexaendecths forgerypreofinges of theanverictas

el ements are disposed relative to each other so as to.cr%at‘getvxﬁlev({iwg_lly
PEEYeThe “nu

recog  eferdest dsetudfPgriniedablage byewusingfiredicst AkeTROD ber

"2000" superinposed by the witing "B,ank notg'. For epflty,

the pri ncénpb&uahralméemmﬂh@ﬁmq\#all’)’ée‘%?‘ﬂfﬁgli"ﬁ%rdwgﬁlrf/gl%%? E&rﬁle e?@nce to the

structural elenents bel ongi t he R i eThetk ot ré@ster The

ot her i nfmﬂrmﬂﬁwlﬁé%@ﬁgal&gg‘éiag( Eﬁ%gg%ﬁﬁ%%ouslw ' o 3 ‘
between the different structural elements and the resulting special optical umpression

printing, i.€. using a

of the security printed image can be produced only by intaglio




The nunber "2" is conposed of |arge-area, flat and nontactile structural

elenments 2, likewise large-area but relieflike and tactiTe strucrurat
elenents 3 and filigree and relieflike, tactile structural elenents 4, &‘i
Structural elenments 4 formthe contour |ine of the nunber "2". A@?WQ( N
structural elenents and in particular®structural , _~ elenents Zr and 3, 4
are disposed in register wwthin the neaning of the invention. Further, the
different structural elenments, e.g. structural elenents 2, 4 or 2, 3,
directly adjoin each other. StructurgA.el enents 3, .7 ar g P' mul t angousl y
part ofprintmgqdate ipebiehohe SARBORATIR WRPEISCIGETIS CTRIREHY Fpg M
é&alieflike and tactile structural elenments 5 forns the letter "B".

truct UREMCEPSABMEE! S hre formed in this case as fili gree lines disposed in

register W@%ﬁﬁgﬂéﬁ%ﬁtgwaaﬁjﬁoﬁﬂﬂ Pe cOADInENGHOSRJtivE leldraentar eas 6.

Fig. 2 sho ment of 1 nventive security element | . One again
sees t ' 1&hent"f s PRhteRAnl dte®¥€ ah@phapendtiuovercaseith ek in set- pi ece of
i nf or nﬁ%a?ﬁt%%e n?mber 19;000", is |ikew se conposed of flat, nontactile

St I uct Ui dfl g evefedwithfink i Suckenegasive eldmenss aa be pEesept wathin atstivat
el ements 7 and Large-area, tactile structural m&l enments 3., As iln Fi'&l’g 1, the
flat, nunslademest st wprinted pietpEAker dphaageRs infaFoERen. such 35 3180, Mscti| o

structural elenents black. In conparison wth Fi I g ks
filigredenqmaimagppioted GBFRLSYy O WRing, Serﬂé"r‘é‘f%fr“éﬁgﬁ elregelhg;ﬁs?(&e%gﬁlﬁacti le
structural el ements.are, syl e £G9he fBiaed asf

i nfor m??@ﬂf%éywm%ipd@ergﬁé{/%gér %%%g§%%1%? igfgzluiﬁke, tactile structural
el enent : | g8t OruRY sthudtie eldnedrite fThithis, cabe thegnegative
struct u?gﬁrg_&g%eﬂﬂ?isg‘%%gltg a tot gl %/i ew of structural elenents 3, 5, 7
qukes t E&nﬁe@fi@g&fe&aﬁwh@&e iheffotmmedfi complivatesklghepattarns, such @alguylloches.
¥ecogni zabl e. Both,security elenent | shown in Fig..1 and.t hatg.g{]o%/gn in

Fig. 2 are Simuuoey sharpacqutowtsicag bspprinted by 10 bmfé’ft’é’rgamlweé

whi 1o’ T proicel e epERbls eRanYS caragter gty very SRR Yine Jidihg BBRTT  On€
| ayer ¢ ip dDiRicERts: Sithgaglihal BiSofibtiof bR bEtIR R hetoaoln SvEhetRy  on
o0 nve ik S p g iR ErpraAt el for podiding Bl s deop

engr aveq ot frged hdweevtlr] eohsttntdsrn adflipomal@reblemace | 1. First engraved
area 9 i's engraved with engraving depth a, secgg engraved area éo Wt h

engr avi ng deftdorbingfogr prefeired embodimend, oG B PRU¥G 30 E1t the
| evel of printin | ate surface 11 and ar ar ' ] edge 12
whose uppentsugesighed b lras-arergi ot BiF of ARE{IThaP¥|RRARL Alighet, 240

Printing plate 8 can,al so i hatftoadrt |y, .
e. a few m créfh8ca& ngﬁ?tg@ngls%@? ﬂg?l?enltEﬁ@ﬁ?s‘rjng’%Pg?fgﬂ?ﬁﬁgg e 11. Said

separ ati ng .edoe LR + Fir&d1 Rl fentd kit g @erthiaveidib arqatethanmbout The
pr oduct ixggmé Rl- desi gn vgéllﬁgénts of such printing plates with separating
~adges ar e fiiphédeped in detail in German patent application P |98 45 486. 8,

“¥0 which explicit reference is made. Engraved area 9. produces a ighter
tone than dedfiligreefigimacentrast,encas that theelipes #Filﬂwaléfﬁégﬂ}‘g%ﬂl’gf’?ﬂh%g?acti l e

structural elenents_are produced wth engrayed.are , r @y th ais
bet ween tedsest andase HHertwengd. éP&h as gpgl,ocﬁgb ﬂ#‘eﬁgﬁe‘gﬁv{)ﬁiog %Qge@r%{érgasgl?gar ent,

i dept.h f 10 m t i d. Th
Col of 11 fses Ruies thangl miliERetar o pfelu b Rs g Brslnaay Lo e th
engraved -ar gl%cgpd&ngﬁ?g Bfﬁﬂtﬂﬁr eﬂ;&?érpe@e&lﬁoﬂﬁnéﬂlj theGanetbsal slementiOargiser ons and

g

200 mcrns. “shows schematically the detail of substrate 1211, such as
paper, pﬁé&%@%@}ljg?ﬂ&&giﬂ Rgi¥ténio agtovdrtdteat leust two pisuely sceagperadlng to Fig.
3. During the printing operation substrate 14 is press% into eﬁ%}?‘?\{?d
areas 9, piéferablipsapsrimposabpiend ofinfepration. 55 CXPNPIE7 At PIEHE°

bstrat derside 15 d di h h ' .
Suibst r at eaion s b pompATEA AT O WRETRA PeLI AR SSRiDns

t he areas where depressions. 16, .17 eslo ﬁga]p 5 Seuctoadld

el evat i omsesgref ‘Eg(?}'él?%’dmb‘if’qs}fﬁs ?9&8?‘?513}‘3 Iglggr ce?t:/gge Qgﬂgﬁgg ~Erjtgltle sur f ace
18 fi om en ratved areas 9, 10 during printing. The height of printed inmge
relief x° VgF%Sfixed as the difference in level between the unprinted
substrate sunfggepafchiidie stuthadsentnnads nilditioarlly dksignehto be filmee #pd ¢ he
transition area gtvveen Ink areas 19, 20 ink layer thicknesses Y,
decrease LARHeRPparShizedawa, the iafdroration danéedesimprsgd 9T GWPLCQaS%MQy 52004
per edge 13 of Separating edge 12 of printing plate 8. Depending on the
design of separating edge 12 the borderline area is nore or |ess nde, which

o o o e o, o N o o N L Y M




Figs. Sb_and Sc-show the critical borderline areas after such an attenpt ‘at

for gery. In Fig. 5 b, for exanple, structural elenents 2Z protrude pbeyond
structural ele nments 7 so that one part of areas 6 outlined by structural
el.ements 5 is also filled with ink. In the enbodi mrent shown in Fig. Sc,
structural elenents 7 end outside strdctural elements 2. Since F(Olm‘kets
greatly inpair the general inpression of the printed imge, af)_té% s to
forge the inventive security element are very conspi cuous. A further

enbodi nent of inventive security el enent r_%@,i s shown in Fi %s. 6 and f7 The
letter AlBfiligsee stmaetnead elemenis apione pareekihsflasesrarasiphralelemggts o

lieflike, [ ile. I | 3, 7 h n | bl k.
G e yani sorority BEviea a5 a<eoan 8 Thpehh e ARy ARRSaRlBAE b "emnacl,
whi ch i d d bst i.al | - i
o1t uct st VBREHE TR RRek b o B8n 088 ARl afd iR RECA
| nfor WB%(}%@%B&Vﬁfdu%nééuw Béidﬁ%g‘i'o aGeesRt Pikck of imforeation ihaviig wit d;n?.y 6 but
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a smaller engraving depth so that the structural elements are flat and nontactile after

¥(

the printing operation. Preferably, the engraving depth of the first part of the struc-
tural elements is about 40 microns to 200 microns, preferably about 55 microns to
| 150 microns, and that of the second part about 5 microns to 50 microns, preferably
about 15 microns to 40 microns.
Since the relief height achieved in the printed product depends not only on the

engraving depth of the printing plate but also on the properties of the substrate and
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Fig. 2 shows a second embodiment of the inventive security element,

Fig. 3 shows a detail of an inventive printing plate,

Fig. 4 shows a detail of a data carrier in cross section after printing with the
printing plate according to Fig. 3,

Fig. 5a shows enlarged detail A of the security element according to Fig. 2,

Figs. 5b and 5c show enlarged detail 4 according to Fig. 5a after an attempt at

forgery,
Figs. 6 and 7 show two further embodiments of an inventive security element.

Fig. 1 shows a first embodiment of inventive security element 1. Security ele-
ment 1 is composed of a plurality of structural elements disposed in exact register.
One part of said structural elements, shown black in the figure, is designed to be re-
lieflike and tactile, the other part of the structural elements, shown gray in the figure,
flat and nontactile. All said structural elements are produced on any substrate ina
printing operation by intaglio printing. In the example shown, the individual struc-

tural elements are disposed relative to each other so as to create two visually recog-
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than 1 m| limeter. 17. A data carrier (14) according to at |east one of
clains 1 to 16, characterized in that the contrasting pieces of information ]
are ‘al phanumeric information and/or phctorial information. 18, é{ﬂi@t z%w&
carrier (14) according to claim7, characterized in that the ar 21, 22)
where the pieces of information overlap has a tone differing visually from
that of the relieflike and the flat structural elenents (3, 7, 2) outside
t he ovey; refs | 4 C ;erﬁl?p i . 18,
Cﬁ?ar acﬁg%a?ogggﬁic?%sto %tlf t gﬁgﬁ’egé(tg_%[%)mva%r@g?egfs 0 c}s%fl ?fn@g%ﬁﬁé%erl ap is
t privBed dotei ntaglio printing. -13 2 6 Mp~( 2004 20. A data carrier (
14) according to at |east one of clains 1 to 19, characterized rn that the
dat a carri dforirsasorpayferiardty, ved prencipleedfethabhyersidnawki]l bekegplazied énlyrwithi ng
plate (8), preferably intaglio printing plate, with a security printed
i mge (referynestesthetstiugtusal glememSalpaloygmg te dhe nusIben g2 'sard treuletter EBénent s

(2, 3, 4, ~, 7, 22) disposed in exact register, the structural elenments (2,
82" 4" olherothediniGahaloRRaTRRRCTH AR COPBOR SRTUBENENE: one (9. 10) 1n the
printing plate wha first _.sal t t -1 el 3, 4, 5,
7) havi ng sﬂ‘(ﬁ:%nlzg]‘%é?g;? ignc&ng a@"lsﬁg%’gt&%@% a?%,q};ﬁtaa@ Hj?ﬁ)elﬁ%nljﬁé&g?@%aﬁeq(l%'nent s (3,
4, 5, Thefs®, TikeWgéd 1ah<§e-afei BiRGEhfikalhArtadile seuchirhNdeRRAER WA f1ANd the
second part of the struUctural elenments (2, 22) having a snaller engraving
depth (%}:e aAd rélaéflikbetastiteusthwotadal elegmeaing 8, 72Stradtira leferhémt 4afogmnbet actil e
after the printing operation. 22. A printing plate according to claim2l,
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be relieflike and tactile and a second part of the structural elenments flat
and nonthe. mmber. "2000R4 is]likemisasqmppsad t7 noptanf e7siuotmsa] glaments 2,

% 7MED] 7%2116763%1%5{111(6 and tactile structural elements 7 and large-area, tactile structural

elements 3. As in Fig. 1, the flat, nontactile structural elements are gray and the re-
lieflike, tactile structural elements black.
In comparison with Fig. 1, this case lacks filigree, relieflike contour line 4.

Therefore all relieflike and tactile structural elements are simultaneously part of the
second piece of information here. Outside the overlap area, relieflike, tactile struc-
tural elements 3 and 7 are supplemented by further relieflike, filigree structural ele-
ments 5. Only a total view of structural elements 3, 5, 7 makes the second piece of
information, an eagle here, visually recognizable..

Both security element 1 shown in Fig. 1 and that shown in Fig. 2 are produced

in a printing operation. One preferably uses a transparent ink so that flat structural

elements 2 appear in a lighter tone while relieflike structural elements 3, 4, 5, 7 are
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. ing plate surface 11. Sa1d separating edge ensures that adjoining ink areas have sharp
contours. The production and design variants of such printing plates with separating
edges are explained in detail in German patent application P 198 45 436.8, to which
explicit reference 1s made. |

Engraved area 9 produces a lighter tone than deeper engraved area 10 in the
printing operation. If nontactile structural elements are produced with engraved area
9, engraving depth a is between 10 microns and 40 microns. For light tones which
seem transparent, engraving depths of 10 microns to 25 microns are preferably used.
The relieflike, tactile structural elements can be produced for example with engraved

area 10. Engraving depth b is in this case between 40 microns and 200 micrens.

Fig. 4 shows schematically the detail of substrate 14, such as paper, printed by

intaglio printing with printing plate 8 according to Fig. 3. During the printing opera-
tion substrate 14 is pressed into engraved areas 9, 10, whereby corresponding de-
pressions 16, 17 may remain on substrate underside 15 depending on how much
pressure is exerted on the substrate during printing. Substrate top 18 bas corre-
sponding elevations in the areas where depressions 16, 17 are located on the under-
side. Said elevations are covered by ink layers 19, 20 received by substrate surface
18 from engraved areas 9, 10 during printing. The height of printed image relief x, y
is fixed as the difference in level between the unprinted substrate surface and the
surfaces of particular ink areas 19, 20. In the transition area between ink areas 19, 20

ink layer thicknesses x, y decrease continuously down to a borderline defined by up-
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separation between the printed areas of different tone.

Fig. 5a shows enlarged detail 4 of Fig. 2 which clearly shows that the individ-
ual structural elements are disposed in exact register. Thus, structural elements 7 are
flush with structural elements 2. Structural elements 5 are disposed in register there-
with. They adjoin structural elements 2 in register and run quasi seamlessly into the
contour line of structural elements 7.

This exact alignment cannot be produced with conventional printing plates and
prmtmg methods. Using conventional printing plates one would have to perform at
Jeast two printing operations, e.g. printing structural elements 2 or the first piece of
information, such as the number "2000", in the first printing operation and the sec-
ond piece of information, for example the eagle shown 1n Fig. 2, over the first piece
of information in the second printing operation. Such attempts at forgery are easy to
recognize since conventional printing methods cannot achieve the desired register.

Figs. 5b and 5c show the critical borderline areas after such an attempt at for-
gery. In Fig. 5b, for example, structural elements 2 protrude beyond structural ele-
ments 7 so that one part of areas 6 outlined by structural elements 5 1s also filled
with ink. In the embodiment shown in Fig. 5¢, structural elements 7 end outside
structural elements 2. Since such offsets greatly impair the general impression of the
printed image, attempts to forge the inventive security element are very conspicuous.

A further embodiment of inventive security element 1 is shown in Figs. 6 and
7. The letter "B" is rendered as the first piece of information, having relieflike, tac-
tile structural elements 3, 7 in the areas shown in black. The second piece of infor-
mation is the number "2" in the present example, which is rendered substantially by
large-area and flat, nontactile structural elements 2 shown in gray. Area 21 where
the two pieces of information overlap is unprinted according to the embodiment of
Fig. 6 but surrounded by printed areas and therefore easily recognized visually i its
extension. In particular the corners of relieflike structural elements 3 and of flat
structural elements 2 abut in exact register, which is not attainable in this way with

conventional methods.
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that of directly adjacent relieflike structural elements 3 and that of flat structural

Om

elements 2. In Fig. 7 overlap area 22 is lighter than relieflike areas 3, 7 and flat areas

2 of the printed image. That is, the ink layer is thinnest in area 22 and area 22 is

therefore flat and nontactile. However, it is also possible to design the ink layer
thickness in overlap area 22 via a corresponding engraving of the printing plate so
that it appears darker than adjacent flat structural elements 2 rendering the number
£) "2", an_d lighter than tactile structural elements ‘3, 7 rendering the letter "B". The
register between the individual structural elements can be excellently checked in
particular at the corners and edges where they adjoin each other.
The mventive security element can be printed on any substrates. Preferably,
these are data carriers made of paper. But oné can also apply the inventive security -
element to foil substrates. The security element can be provided wherever high de-

mands are made on protection from forgery, for example in papers of value, bank

notes, ID cards, passports, or in official documents or high-quality admission tickets.
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Patent claims

1. A data carrier (14) with a security printed image (1) produced by intaglio
printing and consisting of a plurality of contrasting structural elemehts (2,3,4,5,7,
22) disposed in exact register, wherein a first part of the structural elements (3, 4, 5,
7) is designed to be relieflike and tactile ;cmd a second part of the structural elements
(2, 22) flat and nontactile.

2. A data carrier (14) according to claim 1, characterized in that the relieflike
and tactile structural elements (3, 4, 5, 7) have a darker tone than the flat, nontactile
structniml elements (2, 22).

3.:A data carrier (14) according to claim 1 or 2, characterized in that one part
of the structural elements (2, 3) is designed to be large-area and one part of the
structural elements (4, 5, 7) filigree.

4. A data carrier (14) according to at least one of claims 1 to 3, characterized in
that one part of the filigree structural elements (4, 5, 7) is designed to be relieflike
and tactile.

5. A data carrier (14) according to at least one of claims 1 to 4, characterized in
that one part of the large-area structural elements (3) 1s designed to be relieflike and
tactile. |

6. A data carrier (14) according to at least one of claims 1 to 5, characterized in
that the security printed image (1) has a plurality of mutually contrasting pieces of
information differing by light-dark contrasts and/or large-area and filigree structural
elements (2, 3, 4, 5, 7, 22) and having a tactile relief at least in partial areas.

7. A data carrier (14) according to at least one of claims 1 to 6, characterized in
that the security printed image (1) has at least two visually recognizable, preferably
overlapping pieces of information.

8. A data carrier (14) according to at least one of claims 1 to 7, characterized in
that the security printed image (1) has a first piece of information consisting at least

partly of relieflike, tactile structural elements (3, 5, 7).
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east for the most part of flat, nontactile structural elements (2, 22).

10. A data carrier (14) according to claim 9, characterized in that the flat
structural elements (2) are limited by filigree, tactile structural elements (4).

11. A data carrier (14) according to at least one of claims 1 to 10, characterized
in that one part of the relieflike structural elements (3, 7) of the first piece of infor-
mation is simultaneously part of the second piece of information.

12. A data carrier (14) according to at least one of claims 1 to 11, characterized

in that the preferably filigree structural elements (5) of the first piece of information

which are not part of the second piece of information are disposed in register with
the structural elements (2, 4) of the second piece of information.

13. A data carrier (14) according to at least one of claims 1 to 12, characterized
in that the structural elements are separated by a narrow, unprinted contour line.

14. A data carrier (14) according to at least one of claims 1 to 13, characterized
in that the structural elements have negative elements in the form of alphanumeric
characters and/or patterns.

15. A data carrier (14) according to at least one of claims 1 to 14, characterized
in that the filigree structural elements (4, 5, 7) are lines with a line width smaller
than 1 millimeter, preferably smaller than 0.5 millimeters. i

16. A data carrier (14) according to at least one of claims 1 to 15, characterized
in that the large-area structural elements (2, 3) have a line width greater than 1 mil-
limeter.

17. A data carrier (14) according to at least one of claims 1 to 16, characterized
in that the contrasting pieces of information are alphanumeric information and/or
pictorial information.

18. A data carrier (14) according to claim 7, characterized in that the area (21,
22) where the pieces of information overlap has a tone differing visually from that of
the relieflike and the flat structural elements (3, 7, 2) outside the overlap area.

19. A data carrier (14) according to claim 7 or 18, characterized in that the area

(21) where pieces of information overlap is not printed by intaglio printing.
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Q 20. A data carrigr (14) according to at least one of claims 1 to 19, characterized
in that the data carrier is a paper of value, preferably a bank note.

21. A printing plate (8), preferably intaglio printing plate, with a security
printed image (1) consisting of a plurality of contrasting structural elements (2, 3, 4,
5,7, 22) disposed in exact register, the structural elements (2, 3, 4, 5, 7, 22) being
present in the form of depressions (9, 10) in the printing plate (8) and a first part of
said structural elements (3, 4, 5, 7) having such a great engraving depth () that the
structural elements (3, 4, 5, 7) are relieflike and tactile after the printing operation,
and the second part of the structural elements (2, 22) having a smaller engraving
depth (a) so that the structural elements (2, 22) are flat and nontactile after the

printing operation.

22. A printing plate according to claim 21, characterized in that the engraving
depth (d) of the first part of the structural elements is 40 microns to 200 microns and
that of the second part 10 microns to 40 microns.

23. A method for producing a data carrier with a security im'nted image pro-
duced by intaglio printing and composed of a plurality of contrasting structural ele-
ments, wherein said structural elements are disposed in exact register and one part of
said structural eléments is designed to be relieflike and tactile and one part of the

structural elements flat and nontactile.

24. A method for producing a security element consisting of a security printed
image produced by intaglio printing and composed of a plurality of contrasting
structural elements, wherein said structural elements are disposed in exact register
and one part of said structural elements is designed to be relieflike and tactile and

one part of the structural elements flat and nontactile.
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by intaglio printing. The security printéd image consists of a plurality of contrasting

structural elements disposed in exact register. A first part of the structural elements

is designed to be relieflike and tactile and a second part of the structural elements

flat and nontactile.




