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.1 Data carrier with printed security element This invention rel &€és to a
dafa carrier with-a security printed image and to a printin ;
produci ng such a printed i mage. For producing high-quality pam@ﬁ@ammﬁmﬂmts
‘such .as bank notes, shares or the |ike one frequently uses i JI1o

printing for forgery protection since the printing plate production’is
very el aborate and expensitiasiet Wihh primegdsedupitodlemeenta very
characteristic printed image whi ch cannot be imtated using other printing
met hods. In intaglio printing, areal representations are produced by
cl osely adjacent en- graved lines, the indjvidual. engraved li mal |y
bei ng fract i This imferdion delatesetoea datai GREMYIBA W@%Hﬂﬁ%gdnﬁge[}ﬁ@ntg%ved
| ands. For the printing operation the &rar;raraved lines of the printing plate
are fillpintmg plate for predeeag supk & RIEGHYARF f rom the printing plate with
the aid of a_ w ping cyli.nder ..or hehoRR! ¥hdrbeoethgr aved
lines are fil®wERF Fﬁéimﬁﬁ'qﬁﬁ@' Rﬁ'ﬁfeﬁg{mg{rl%ggggﬁltﬁﬁgs removes all ink
conmponent.s on_ the printing: pl ]1%]%5 £&-fot otettioh isitgedhe pamiing t he
dat a parﬁﬁ%Pn?ﬁwgﬁﬁ?%ée%{n%@ﬁ% y %aper,ghirss,q?i_- nal I% pressed onto the
printing %hagfod%tctiiﬁh%v&gﬁélayéﬁtéﬂanmmsﬁfe andothismethodcgriodnaes a vemt h an
ce. c

elastic B e dat arrier is thereby pressed into the ink:filled

en- gr aveglahifepstepridiel iage whirhptamnet be imiatedmsing PHIcE pRDLEE MFhAdt he
ink. Wen the data carrier is detached it pulls the.ink out 84‘%%& .
depr essi ons @ irftheli@pgntingdarchlhegpreseRALONH g ngiaﬁs‘i&y&&?%ﬁfbéa 1358 ye has
printed lines which vary .in ink |ayer thickngs - | : pt h of
the engr gvived.lines, thecndbadual,engsgy mesil}?@aﬁxsqeg‘?%gﬁ?@%%gfrm??‘ﬁgﬁgﬁgﬁ
dBtains a Light tint whe rintin i data carrier with small ink
| ayer thi"3RpaR @P&?ﬁi’%&?ﬂ@y %Hggdv\%\g%mspri nting with thick ink |ayers.
In conpariso g\é\‘t]%[l%gb .Hﬁ%io@ﬁﬁ{%ﬁ AL leffiaved HeleBofithe printiagplate pre fitledgvitan

es

produce prin very great ink layer thicknesses. The
resul ti ng pripted ik Vel feorrtheprinthp plateacvith the gidof ovining cylindep

engrav- ings are used. The use of accordingly fine engravings al.so permnmits
ext r emel yrfdoreor blade yucththap oplyi nhemgramdémeﬂ@r@ﬁﬂ@éwgh b‘é%g'ﬁ’r‘%@’slp’é‘gnet hod
for producing intaglio printin lates in_re-. .

P procgss thus ?emoveps all ink c?oneponents on the printing plate surface.

In the printing operation the data carrier to be printed, normally paper, is fi-
nally pressed onto the printing plate at high pressure by means of a pressure cylinder
with an elastic surface. The data carrier is thereby pressed into the ink-filled en-
graved lines of the printing plate, thus coming in contact with the ink. When the data
carrier is detached it pulls the ink out of the depressions of the engraved lines. The

thus produced printed image has printed lines which vary in ink layer thickness de-
pending on the depth of the engraving.

If one uses transparent inks in intaglio printing one obtains a light tint when
printing a white data carrier with small ink layer thicknesses, and darker tones when
printing with thick ink layers. In comparison with other common printing methods,
intaglio printing can produce printed images with very great ink layer thicknesses.
The resulting printed images are even manually tactile if accordingly deep engrav-
ings are used. The use of accordingly fine engravings also permits extremely fine,
very sharp printed lines.

WO 97/48555 describes a method for producing intaglio printing plates in re-

producible, machine-made fashion and permitting line width and line depth to be
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produci bl e, machi ne-made fashion and permtting line width and |ine depth
to,be -~ 2 adjusted largely independently of each other. For this purpose
the lines of a line original are detetted and the surface area of each
‘l'ine.exactly determned. Wth an engraving tool, for exanple a rotating
chisel or a |laser beam the outside contour of said surface area is first

engraved in order to clean]y outline thelliSes &fd lihped area
of the mdjistedlagely lﬂéerﬂlrS]@Eaﬁé) telf"é)1 8&%2‘r12§r%3ﬁ ugi ﬁg he same o;‘h an- ot her
engravi ng tool so, that,the.to i hEe£oHElhd ¥xRABT dotednined adath amnce
with theOﬂglnﬁleaférdeﬁ?cﬁ%ﬁ?m Fpet%'ﬁtac\%/aa?/g%tr)lgecan al so p?f)duce very narrow |lines

ith | ati.vel : o acertteatn. ith batsidCaniOU
\émar i gr _réang%?‘lg}llgéé%ls %ﬁéé%}a@??@}étdﬁg@ﬁidl oria laserrbegm, i t5 a

Ine” lines tactile as religfs. The.invention
i s based ag s‘tnq?cé) lig Wr@feriptARdsingder watleardyioutléne thetquréceﬁﬁ%t i mage
producedS @ ntaglito printing and having ver hi@&h fﬁéﬂer -?roof ng_ﬁs. Thi s
probl em b%ﬂ@gh\é?& by tHehmriad epsnidsnbsaguently Cle3s¢e PEh g§l¥ea B¢ RE 4BDj ect

of the subclains. The invention is based on con&gﬁg{i pgﬁt&?‘%ﬁ%& iﬂp{@ge
provi dedo@r ehgraditigitoot so thasithe total lne isa%actly SPSEAYS Fng structural

el ements, said structural el enents bei | i X¢h areabstRT ., and
desi gni ninetorigiralt Ipthas b@b’tonﬁca&fﬁﬁ’ Blio:ag‘g?grlreg{)ﬂe gvr},e]%eg to be rol 1i%’(rafl i ke

and tactile, and one t. of, . t toE¢ RN Thik hatkes edemvetyafing | e.
Sai d strg&alﬁﬁagraéﬂ%@% ’a?‘em%ﬁmir]é%ﬁyﬂ%?gduced on the data carrier in a

printing,op-.erafi intaglio printing. "Register" designates within the
meani ng GOHCE ﬁ%cqﬁl%ﬁgg?llp%f?\ the exact bordering or adjoining. of the

I@ege- area ang,efi bt Gifistastdenrthé pefblemkaf progosingd data GaFier Witk Renents in
kpe transition area where large-area and filigree or relieflike at
SUT UCT Ur §int@ithagd lduetd byetaghioingimimgsand RayIg N@W&@@%ﬁ ﬁ’éﬁﬁ‘?‘SFé'

el ements “over the data carrier —surface as refer . b;ethan
about 30 m crihis prebhlemeis sbleddnothe BACHAN eEf%‘ﬂE“?o‘s gﬁ%ﬁﬁ%@ a?r?éﬁrjg(;ngé I n
contrast, "flat" designates in the ideal case a struc- tural elenent |ying
in the dafthesnbelemmsurface as a reference plane, but which may be

The invention is based on composing the printed image provided on the data

carrier of a plurality of contrasting structural elements, said structural elements being

disposed in exact register, and designing at least one part of said structural elements
to be relieflike and tactile, and one part of the structural elements flat and nontactile.

Said structural elements are preferably produced on the data carrier in a printing op-

eration by intaglio printing. |
3 ' "Register" designates within the meaning of the invention the exact bordering
- or adjoining of the large-area and filigree or the relieflike and flat structural .elements

in the transition area where large-area and filigree or relieflike and flat structures

abut.
"Relieflike" designates a raising of the structural elements over the data carmer

surface as a reference plane by more than about 30 microns, preferably about 40 mi-

crons to about 100 microns. In contrast, "flat” designates in the ideal case a struc-

tural element lying in the data carrier surface as a reference plane, but which may be
raised by at most about 25 microns to 30 microns over the reference plane, prefera-
bly no more than 25 microns.

It is to be heeded that a relief on the data carrier surface does not identically

match the engraving depth of the printing plate. This is because the data carrier is



rai sed:by at nost about 25 microns to 30 microns over the reference plane,
prefera- bly no nmore than 25 microns,_3lt is to be heeded that a relief on
the data carrier surface does not identically match the engraving depth of
‘the printing plate. This is because the data carrier is 3 not pressed in
down to the base of the printing plate engraving durgia?g_th&gpnrj%&&gng
operation and ink present in : b BIGe ehgrtamgpaurtmng i's not
transfenoEMesml&WV%Q%é%gﬁﬁégﬁ$gr. Ac%%rdi ngly, the gn&r&lvi ng
depth of the pfai“@tiiﬁﬂg) g%?%?ﬂ%q{ep*@ﬂsicﬂfsldfkhe strintiog plate 1eNehBEMUCTES | n the
range oPPEBHER Fois to 200 m crons, preferaflpghiwﬁwﬁla% about
55 microns ﬁﬁq{ ‘}5% tﬂ%gggl&lﬁeﬂdkémdﬁlgm the engraving depiy 8 'n Tne range
of aboutCOBPNEPOIS t0 50 m crons, preferably .in t4laerﬂ_{c§§:&e 300 AR&ehs 10

mcr onsggprquﬂ]jgg@ﬂ@turmmartswueﬁhgﬂ%% %Féod{th in the Eoor derline area
leads to arelieflike or to a flLat pri ntt ﬂgot réﬁgfaﬁgq‘opﬂaﬁstﬁajt@ad;arrl er
al so deﬁﬁ—@&?abw intthe ranpgi ofi abost 5 FYETPR 1P ope steepness of the

engravi g, the nature of the sub-. str [ rdrefeesbly 3h tenoanpe qfl astic
def or mahi]kmkiufs arthe rangesnﬁab@u&g %F%ﬁl%)%ggﬁée}g?ﬂ pgf theiptbi néﬂ?;gni nk. \Wen
transparent inks are usgd the hry ivppaag idepthom thhdor 88fénds on
t he pri nateodit| LQEICTORS @Kﬁgggcrzfﬁg‘ %ﬁ%ﬁﬁé,édgénpo%i tion and concentyation of
the pigment. La erﬂ%iog§€§% rﬁ@bﬂ&ﬁ@sﬂﬁmﬁo&adﬁf@rmeraﬂgo epsndsdhs
produce ads fQATENCIUAE R Y Fansparent tone, and prints with nghr}: Laver

thi cknes efp%ﬁ%?ﬁ@a@&bh'tﬁe slobe steepnessyafithe engravings RAAYY HEL eeh about 5

m crons crons the tone is darkey.but t ' | tdnt!
gggt acti g, Qliyg Bhintedy(@trengthc plaste d@fQﬁm&blth& aﬁ%%ﬁdé{r%ﬁl?dtlgag%c}% crons

s the™now clearly darker printed i nage becone tactile. A visually
recogni zgypkige printedank. bet ween the inventive structural elenents can thus be

produced via I nk |layer thickness. S : sk ithpression ofithe earte depends
sensation, a When&aasparght %Eﬁéﬂe ’éseﬁetﬁggjptglﬁgiégensgd tactilely can 8{‘1:Iey be

deternined within rough Jiits. tf}el’?%b ipoyitioh andpraneen@atiomgbthice] i ef
depends mnth@rpfwt@ﬁl\?%%é%g%?%tagﬁ?gfi ’heiiﬂgﬁt and individual sensitivity

but al so an the supetf.ici aboth2 micioms eadsk MEODs BYUHECSh  whet her
the pri nt@WP-MﬁF@F@%ﬁC%%& d

t stand | IS, int ' qperinted
sur T oUngligs v Aiatdohtbley s apener wihgnehdea ReicRhFgEs o apaie’ of °

the inve securit _ ' _ |
In the layer thiclgrlless range between about 5 microns and 10 microns the tone 18

darker but the printed image still nontactile. Only at layer thicknesses of about 10

microns to 30 microns does the now clearly darker printed image become tactile. A

: . be
visually recognizable contrast between the inventive structural elements can thus

produced via ink layer thickness. Since tactility is a subjective sensation, a value as
: .y . its The
of which a relief is sensed tactilely can only be determined within rough limits

tactility of a printed image relief depends not only on the absolute relief height and
erficial extent of the printed structure and on

individual sensitivity but also on the sup

whether the printed structure to be felt stands alone or is integrated into printed sur-

roundings. | | .
One can finally further increase the forgery-proofness of the mventive Se¢ ty
sing frequent alternation between the differ-

ents differ with respect to their superfi-

element or security printed image by cau
ent structural elements. The structural elem .
cial extent and/or their light-dark contrast and/or their tactility. The exact 'reg1ster.

between the different structural elements and the resulting special optical impression

of the security printed image can be produced only by intaglio printing, i.¢. using a



el ement or security printed i mage by causing frequent alternation between
the differ- ent structural elenents. The structural elenments differ with
respect to their superfi- cial extent” and/or their |ight-dark contrast
‘and/ar their tactility. The exact register between the different
structural elenents and the resulting special optical inpression of the
security printed i mage can be produced. on Yord | d fnpletely and with e,
using a priminghplarminpwhich e SWH‘]‘VEC‘%E‘BJ&% {%yeﬂ;#%‘ﬁqed ilﬁagyi s engraved
conpletely and with the necessary register. The structural elenents can
addi t i onthelnecbesatyBISEH with negative el enents. "Negative el errentt;‘

desi gnates an area of .any s HoME q;éwmmnemm&nn@mwere&m@n gs
covered wi t hTheRIueiyEd q%é’g%&?&gﬂgﬁgﬁ@%t sycan be present w ';gi(n a struc-
tural el ent . asunp {"n&e%?grﬁité%tﬁfél@h o@mylshhwpmci\@wdﬂv&h iBAT"such as a
| ogo, th MG HET on 017 a currency, or witing, so thfi\t .ﬂp_ﬁt r#ﬁltcgral

el ement is nat SCQ&EeE@(?wiﬁPMl Steh yegativie alementa|caB DERFSALWIHRE $ieGat i ve

el enent s 'CH G50 be T or med as separating |li.nes. bet ﬁgﬂ{ch I Ddlow! el
structur Pfgﬁmttas uhprihtedspictesial onal V@“‘@I‘%‘ﬁﬁﬁ pret er al%li/ have
the formof conplicated |ine patterns, L leRGh@s is Rbheeveredy sharp
contours déﬂﬁmﬁmtinﬁo&mdunyn%hthQ{W‘b“&nsPﬁﬁ?%g?&?%% epossi ble to produce

vi sual |y recogni zabl e pegative. cha [ Sivil dlémuets ah rido bd formediast hs of up
to 10 m @omrdetelsumtha‘é‘gi '%%%VFQPW%%‘X@W be taken into account in a

very sim ple way.in,the in ' jursl etemeots. Ithipeaseube AGEARE
printing %P&Eaélﬁgﬁlﬂesz?et‘ﬁ?ﬁ%ﬁ{%pgplﬁ%%g?\,%tr?gwev‘er, it constitut eflpaﬂ

addi ti onal, rb@' e rﬁt?l&‘}{a%ﬁﬂef&rﬁoﬂé@hphcaiddémmﬁﬁm suchhas BHIPCRES: ¢ he
ia‘;‘ﬁ}entivee FOCRIFE “efe- nents is designed to b .Ia&ge- ar-ﬁgﬁmiﬁg% part
of the struct%@gv@{—yégmfy%oﬁtdwgcaebepnnmdg@&} 10 A8} e
structural eleéenents "are not produced by halfton I NLd ; ; d
consi st Oéro@h@éllviﬁbﬁyﬁ'mwatbk ae@w&@%fwwﬁgé%#@ggﬁegﬁgﬁsﬁ 4
mllimeter. in- Il ti y on 1

to 10 microns. Such addi%onal information can be taken into account in a Very Sim-

in the inventive engraving method for producing the printing plate. For a

ple way
potential forger, however, it constitutes an additional problem.
to a preferred embodiment, one part of the inventive structural ele-

d to be large-area and one part of the structural elements filigree.

According

ments is designe
" means that the structural elements are not produced by halftone

onsist of areal elements with a certain width greater than about

"Large-area
printing but actually ¢

1

1 millimeter.

" in contrast, means that thin lines are involved which optionally in-

uch as guilloches. The line width of said filigree struc-

"Filigree
tersect and are intertwined, s

tures is less than 1 millimeter and preferably less than 0.5 millimeters.

According to a further preferred embodiment, the structural elements are se-

lected and disposed in register so as to create at least two visually recognizable,

preferably superimposed pieces of information. For example, a first piece of infor-

mation can be composed of relieflike and tactile structural elements, while a second

' 1
piece of information consists at least for the most part of flat, nontactile structura

elements.

If one part of the structural elements is additionally designed to be filigree and

a further part large-area, the information can be composed for example as follows.



"Filigree'', in contrast, neans that thin lines are involved which op
tersect and are intertw ned, such as guilloches. The line width of said
filigree struc- tures is less than 1 M Tlimeter and preferably | ess than
‘0.5 mllinmeters. According to a further preferred enbodi nent, the
structural elenents are se- |lected and disposed in register so as to create

at least two visually recogni zabl e, r ef K irfiRae8 ¢1¢hess f of
i nf or matAlbfiligFes stexcial elements pad OBFé’gﬁt Qfﬁ}‘??&éresﬂ%g%l on ca(r% égtel conmposed of

relieflike and tactile structural LiBeandagotild and fecm of
i nf or matthe AneamyeSESURALY ¢I8TENt F&rdﬁi@%ﬁgé;& ;)rg{rl%ﬂof flat, nontactile

structural elepgents. Lf.one. part: st OHe burtalf salderaetilesstractural
addi t i onfaust sy Y&W@bgee&re{e?iogruggr%lﬁgo a futrpt her part |arge-area, the

information can. o st olof information haying "
structur ﬁﬁﬂﬁpgn%ﬁi%%&gw gel;ogl?s wane pie St

t of the large-area tructurai el emgsgﬁs of
the i nveptiye Sqmihidoyas aoERttikr srutesabelements. Jdieriaat sBuciya el | o
and for irst visually recognizabl e piece of infor teié?r@a sg)?fr'at gt of
sai d tacd @céﬁdlpgédgrceﬂM@m@ntweﬁﬁmyt%ﬁéﬁﬁélgegg% t0 2 second pi ece

of information having not only_ the tactile but. éf}“{d iRl ithe

st ][ uct u[ #susl 'mmgmBsiglll Dhiehe sepond MieRs: Qf‘&&o%ﬁlaéjr?én]ts?eﬁ Pﬁ%l;;edc g Eg%gl ece Ff
i nformation preferably occ a. .gr A& T619R supey+ sua

i npr essi dlat e@@ﬁéﬂﬁ%ﬁﬁspﬁ%?cﬁe ?ﬁ%@rﬁ%ﬁ%n | gg(glet g?%n{ ned primarily by

the flat structural .el s A6 beshecttorthe secald pleecrofitnformanodnl y a
kind of dumpese iﬂﬁﬁgﬁﬁy%&%ﬁ}g‘@gkg‘rx’, pattern with respect to

t he
second piﬁgate ”fai,l,iﬂg%%fﬁ@.su-thﬁalrﬁamientsr‘@ﬁlarﬁrS@ie@m@f mfm}&%%%ﬁa&f ement s
ob) the first'piece information, said part_preferably .consi %d g only of
filigree psag&;@@r%ﬁm SBistmpsonlpof diligsea SEUEBES{ m‘?ﬂt%@éﬁ%‘fnsi?ﬁ?g r?@tion in
regi ster. or ingto a speci al enbodi nent, sai@f fili &8 a4 fgrr al

el enent s (}ﬁe&tbﬂ’lﬁﬂ‘oﬁrﬁ'ﬂimhImgisttm Agsophng fRa Speel ?rpbgaigéru’c% urgﬁ1 eﬁ%enents
common to both pieces of information. This TER B e

negati ve shememl sleamants contipueshy COBIQUR PeBPz-%wléérﬁre?éﬁé e%oal rf‘ﬁé%t&ﬂiFor

exanpl e, the structural ele s of the first and second pieces of

i nf or mat | QYMELA tQé’“&éBW&? Qge“%nggﬁ%é'r ow, inprinted contour line. In this
case the StrUCL Btuit Bt Ofl RAGE Hihaivk lémentbactonding 1o et pre-

information c p )
ferred embodiment. For example, the structural elements of the first and secon

pieces of information can be separated by a narrow, unprinted contour line. In this
only to the first piece of information can also

case the structural elements belonging

continue said unprinted contour line.
The printing plate for producing this printed image bears the corresponding

rm of depressions, said structural elements being dis-

structural elements in the fo

posed in exact register here t00. The engraving depth of the individual structural

such that a first part of said structural elements is relieflike and
g operation and the second part of the structural elements has

elements is selected
tactile after the printin

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



continue said unprinted contour line. The printing plate for producing this
printed i mage bears the corresponding, structural elements in the form of
depressions, said structural elenments being dis- posed in exact register
here .too. The engraving depth of the individual structural elenents is
selected such that a first part of said structural elenents is relieflike
and tactile after ;the printing operat}j trﬂﬁi esafiétterné chhs
st r uct uthglink) asBAREORRLL %GSHB%P&%VB%ﬁ%?}’gq ept ré@% that the structural
el ements are flat and.nont iLe: ilEhe et aihg depthesfd0 ancrosebrr abl y,
t he eng@lé%@gleﬁ@ﬁ?HIS]Ileﬁ]ﬂ(gﬁﬂrtésfngééef%g% t he grucg tural el enents is about
40 mcrons,t 00p 19 b Sfifir adt¢rialbad pHating paanketers. HOSEVEr.0Rons, and
t hat of Stﬂmeaget o%%gp%gggg’f%%t S mcrons to %0 m crons, preferagl_ about 15
m cr onsega-gﬁgg BT ORE of Sppleatidietheainigedvings gndingdnireliedike PiHe st od
pr oduct “depe gs not only on the engraving dagf)t maof t he @fi.nti Q%ﬁg%sate but
al so onafdagafgd@nﬁ]ysicgheggfﬂi_ahehem@to §§1@ga§ﬁ?c edflat; pentag en‘\g}ﬁ%é Q"?bove,
an engraving depth o m crong. can i), extrege c At ein 0 a
IreI ije{l i kef lﬂm'?rf_uﬂhei p@égf%ﬁt hoa-ﬁn%m@igb_ ?Hbvegg‘éphﬁ?ﬁ% m cr o;s n?%nljosti |
ead to a flat image under other Jm : #88 ol tRéSre- However ,
in everdysgp@@ﬁwltg'@é&? %rfeaé’ﬁlﬂﬁrf:@é? ﬁébgﬁgegnb@gi\}?ngs I ead?ﬁbr;rg to relieflike

printed image areas are iffe9ae vizhally oty from tiel deed f 1 at,
nont act iMANE Hﬁ@@nﬁe%fsl.s f?‘ﬂ"‘%&ﬁ’%?ﬁ@ﬁ%ﬁ%ﬁﬁ%ﬁ e%rbodi nent of the invention,

the St yoi ol el oRRoL3 fefadin goRtcdvatrubhnl dlmeatsedhenralioli

pi eces i I"'on overlap either re- mains unprinted or is rendered in

a,tone Qh?t’ﬂak—){trﬁ&ﬁﬁﬁrélélﬁeﬂﬂsmdlthy ubptihtedrarmontrasteg-toneeYSTIAP 3G A%ct i | e
@ﬁd t he at and nontactile structural elenents. The relieflike and the
flat st rgg@]mﬁﬁéxalteﬂf@'sms and the inprinted or contrasting-tone overlap area

are again in exact register. Further e di v, : he
} nvent | onI wﬁmm;bﬂ(gmﬁgﬁ QIH{: AHENLaesP %%%%ﬁﬁﬁﬁ}lﬁeﬁ%}é?ziﬁ}hi N

i gur es. .S pain out i | : : ; | ematic
di agr ansfollovang M‘iﬂb’éf&gfe@ﬁf: & ﬂb%ﬁﬁ‘g’ieg?@trl\%ézr’mg%%tﬁ '] nse&vﬁt%bf hsaor I%;yer

thi ckness relatjons tr - Figticdlas HoWot ferider eithertinelwidths asf t he
inventiv‘éfeééﬁ(h?‘f}{?lﬁce %{ﬁnéﬁ%&lg%ﬁg%ﬂ a second enbodi ment of the

| nventivg, SefEklaés SEIREBAS true to scale.

Fig. 1 shows a first embodiment of the inventive security element,

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 4 of the security element according to Fig. 2,

Figs. 5b and 5¢ 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 in a
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-



Fig. 3'shows a detail of an inventive printing plate, Fig. 4 shows a detai
of .a data carrier.in cross section after printing with the printing plate
according to Fig. 3, Fig. 5a shows enfarged detail A of the security

el enent according to Fig. 2, Figs. 5b and 5c show enl arged detail A
according to Fig. 5a after an attenpt at forgery, Figs. 6 and 7 show two
further enbodi ments of an inventive se urL&g el enent . Fh%ﬁéﬁ shows a first
enbodi memzatié pisnesefiinformasioni 1§ the apEber 120460 SHPETHPRYSES £ WIS
conposed of a plurality of structural elenments disposed in exact register.
One partfﬁm*§3ﬁ§-structural el ements, shown black in the figure, is
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el ements, e.g. structural elenments 2, 4 or 2, 3, di- rectly adjoin each
ot her. Stgatistadjein edohnathers 3, 7 are sinultaneously part of a second piece

of informa- tion which together with filigree, relieflike. and tagtile
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letter "B". Structural elements 5 are formed in this case as filigree lines disposed in
register with structural elements 3 and 7. They enclose unprinted areas 6.
Fig. 2 shows another embodiment of inventive security element 1. One again
sees two pieces of information in overlap. In this case the first piece of information,
the number "2000", is likewise composed of flat, nontactile structural elements 2,
‘3 filigree, relieflike 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



Fig. 2'shows another enbodi ment of inventive security elenment 1. One again
sees two pieces of information in overlap. In this case the first piece of
information, the nunber "2000", is | i Bewi se conposed of flat, nontactile
structural elenents 2, filigree, relieflike and tactile structural
elements 7 and | arge-area, tactile structural elenents 3. As in Fig. 1,

the flat, nontactile_ structural el nts are gray ,a the re- |jellike,
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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 4 is in this case between 40 microns and 200 mMICrons.

Fig. 4 shows schematically the detail of substrate 14, such as paper, printed by
intaglio printing with prmtmg 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 has 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-



© printing operation. If nontactile structural elenents are produced with
engraved area 9, -engraving depth a is_between 10 m crons and 40 m crons.
JFor light tones which seemtransparen?,‘ engravi ng depths of 10 microns to
25 microns are preferably used. The relieflike, tactile structural

el ements can be produced for exanple with engraved area 10. Engraving
depth b is in this case between 40 m crons and 200 gicron ) %32@4 shows
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s_@ructur I s ar sposed i n ‘exact register. Thus, structural

el ement sjefstatw pﬁﬁtﬁk@oﬁéﬂaﬁoﬁi@%tp&ﬁlngedmnhbe&meﬁts 2or thefirstiptecerafs 5 are
di sposed in register there- with. They adjoin structural elenments 2 in

r egi st erindomnation, guak s seeamtmbet {2000 oint the firstoprivting pperation and the sefral
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of informatipsi 5plig seaheRdhRrdritidalBordeeline areas affociucht dreampsrapedt foor gery
are easy to

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 is 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 in 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.



recogni-ze since conventional printing nethods cannot achi eve the desired
register. Figs. 5b and 5c show the critical borderline areas after such an
attenpt at for- gery. In Fig. 5b, for-éRanple, structural elenents 2
protrude beyond structural ele- nents 7 so that one part of areas 6
outlined by structural elenents 5is also filled with ink. In the

enbodi nrent shown in Fig. 5c, structural elements 7 end outside structural
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these are data carriers made of paper. But one can al so apply the inventive
security elenent.to foil substrates. The security el enent can be provided
_wherever high de- nmands are nade on prbltecti on fromforgery, for exanple in
paper.s of value, bank notes, |ID cards, passports, or in official docunments

or high-quality adm ssion tickets. - | | Patent clains 1. A data carrier
‘(14) with a security printed inmage (1) produced by intaglio printing and
consisting of a plurality of contr a uctural elements (2, 3, 4, 5,

7, 22) disposed in exact register, wherein a first part of the structural
elenments (3, 4, 5, 7) is designed to be relieflike and tactile and a
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(14) ac C??)ddhﬁgo&‘a 6l exiabt regfter2 whebeih acist pae dfithe sthadturad elgments (8f4,the
structural” elenents (2, 3) is designed to be | arge-area and one part of the
st ruct ur aj jselesipmrei o b reBeflike ahidltactile@nd4 sedordpartaxithe etru¢tigyl elemeontsi ng to
at |east one of claims 1 to 3, characterized in that one part of the
filigree(3t22)dtatand nontastite.s (4, 5, 7) is designed to be relieflike and

tactile. 5. A data carri (14) accordjn o,at | east, .o of clali | to 4,
char act eri zed frflata ﬁ%l‘ﬂeézt“wr‘gpgF@\@iaﬂlg‘r];&hﬁaﬁéer&epdﬁgﬁ?taﬁwé?@?ﬂ:i%?s (3)
is designed to,.be relieflike a t i . cargi ( ordi ng
to at | o8SH wshle Sroah siemenS CS, 4 cha) hafe s e he pRE i T et
printed |j rality of nmutually contrasting pieces of

|j or mat :SHOEnis @.é‘%‘?‘?ﬁlgsgﬁ’pwgm -dark contrasts and/or | arge-area and
filigree strygchUdath calleg (B sccording to 4laim, 1 dr 228haractdribed imthaa ohepaitl e
relief at least in partial areas. 7. A data carrier (14) according to at

| east onef dfe sthadtamal Eletmerfs (2 drindesighedth balargtrareatdngd erecpart of the i nt ed
image (1) has at least two visually recogni zable, preferably overl apping

pi eces obtrictiwalredements (8, 5,47 )ddlegregar ri er (14) according to at |east one of

claims 1 to th Acélach %(zi;r?errl(ﬁ)daclzc%rdmg 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) is designed to be relieflike and

tactile.
6. A data carrier (14) according to at least one of claims I 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).



that the security printed image (1) has a first piece of information
consisting at least partly of reliefljike, tactile structural elenents (3,
5 7). - 12 9. Adata carrier (14) according to at |east one of claims 1 to
"8, characterized in that the security printed inmage (1) has a second piece
of information consisting at |east for the nost part of flat, nontactile

structural elenments (2, 22). 10. A dat i . | | m o,
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the pieced erlap e différing visually from that
of 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.

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.



the relieflike and the flat structural elenents (3, 7, 2) outside the
overlap area. 19. A data carrier (14) according to claim?7 or 18,
characterized in that the area (21) whkre pieces of information overlap is
‘not printed by intaglio printing. - 13 20. A data carrier (14) according
to at least one of clains 1 to 19, characterized in that the data carrier
is a paper of value, preferably a bank note. 21. A printi ng pAat e@giS%
preferably iy aghh@ qurtist { 140 actatding ta stleastamenti algimspl thi &dCharagene f}
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a security. el enent sisting of a security printed inmage produced by
i ntagli opéﬂgﬂgi §r?itgo§{?corrposed of a plurality of contrasti ng structural

el ements, m%ﬁehn%ﬁxgﬁﬂ% ?Ia"té‘ﬁéwraingetbejmm 31 actmraitenpebm that gravgest er
and one part “0of said structural elenments is designed to be rﬁli.eflike and
tactile amgth @eomhe firsfparhef titersmtomural elemsmismisstt MATORA ABR emigrqusgnd

that of the second part 10 microns to 40 microns.

23. A method for producing a data carrier with a security printed 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 elements 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.



