FEEEEEEEEE e e e e e e e e e e e e e b rrrrrrrrrrrrrrlr 22 JANUARY 2007 -1 *166166*
Docurent of value—Fhis invention relates to a data carrier with a printed

i mage produced by i glio, to an intaglio printing process as well as to
printing p‘\\m\m\“\m“m&r ying out the intaglio printinRbidNESARYNIOQ

met hod for e printing platles. It is distinctive for gravure
printing that thesPrinting, i.e. ink-transferring, areas of the printing

pl ate are present as depressi Onﬁoicﬂn{enﬁoplﬁhg surface. These depressions
g b

are produced by a suitable en y etching. Before the actual
printing opera- tion, ink is applied to the engraved plate and surplus ink
renoved fromthe surface of the plate by a stripping doctor blade or

wi pi ng cyl iThiemveotipha¢latasktoiaglataEarrise withoa printed imagelprodegaddssindagdio, Then a
substrat e, ,norgally paper, is prei?sed agai nst_ the pl ate and 1%ﬁzm)ved, t he

i nk adheAnABtagHoPRtDgIToFess s Wi atto RIRRnGPlRIssHOR camyimgitithaydaglier e.

tone. - PR ROt G R ARt o Bl B P R DR, Tt e

additionally to enbossing, which also stands out on the back of the

" substrat e. TAN¥RIISEHtREUOL ghivuné pridtihe et itRe BEinAngl isd. lifletiagfekengBAeadist ween
rotogravure and intaglio or Iine intaglio. In Fotogravure, the printing
pl at es the pripting ptate afeopressizms depecsbionslie the plateaafacel Abese dapaessomsgraver .
It is distinctive for rotogravure that differ- ent gra r col or val ues of
the pribEP@¥reditge suitabl cagaving 1991 eeby stdung Beferethe agid pripting Qpeea-and/ or

depth disp r ' e; _rint | t. C LNeintaglio
depth YoHERACE GBS e b BT B AL R rkPoBOT o bre SlETIL 9,
I mage. thé‘p}a‘i’@b?‘%“s‘iﬁﬁbiﬁg'do\étcfrachﬁd&@xt@%iﬂ%%&ﬁn&&* so tREARIK 8 leff b¥hid@lonly Ne i S
produced Wi th Tncreasi ng engraving depth due to the usually tapered

engr aviimghd deprsssiofulthearanubstratenrormadly papy} is\iregsedfaghinst teglateend i ne and
thus the opacity of the printed |ine increases w.th increasing engraving
dept h. Temoved the dnk aghasing terthgispbstpatasedface ard farsnpg aprinted nagssthere.t he

plate bid ?raﬁgpva%r?tqn% grrcla 1?se8,h fhe. tfila}:lklngssl c?ﬁgl}(inlga&qgr?rrlihess Hl%sgo or &)tne. The high
bearing pressure subjects the substrate material additionally to embossing, which also

stands out on the back of the substrate.

Among gravure printing techniques a distinction is made between rotogravure
and intaglio or line intaglio. In rotogravure, the printing plates are produced for exam-
ple by electron beam, laser beam or graver. It is distinctive for rotogravure that differ-
ent gray or color values of the printed image are produced by cells of different density,

size and/or depth disposed regularly in the printing plate.

In contrast, in intaglio linear depressions are formed in the printing plates to pro- -
duce a printed image. In the mechanically fabricated plate for intaglio, a wider line is
produced with inéreasing engraving depth due to the usually tapered engraving tools.
Furthermore, the ink receptivity of the engraved line and thus the opacity of the printed
line increases with increasing engraving depth. In the etching of intaglio plates, the
nonprinting areas of the plate are covered with a chemically inert lacquer. Subsequent
etching produces the engraving in the exposed plate surface, the depth of the engraved

lines depending in particular on etching time and line width.
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etching produces the engraving in the exposed plate surface, the depth of
the engraved |ines depending in particular on etching tinme and Iine w dth.
~[1TH 1100010101 11 Vil 1101 ~~~~ ~I I~ *@00002* 22 JANUARY 2007 -2 The
intaglio technique, in particular the steel intaglio te2hdANIARY 300Ues a
char- acteristic printed inmage that i-s2easily recognizable to | aynen and
not reproducible with other common printing processes. |f the engravings
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i's given throug 0SSi ng a print forns reli

per ceptachdrstidiprintéd ﬁnﬁg@ﬂﬁt @5 eatsqycrbcog“m@a?dle td\ta@ﬁidxpam‘p‘nottrapfcﬂh@ﬂﬂe w1th
preferably used for printing data carriers, in particular security

docunenitber mnm@omnmmg;pmtessask Jé thef engraxiagp Ineth@ammtmg plate argaleep, bonds,
certlflcatgjs1 voucher.s, r|t Habel S anglt]_\hgi3 li ke, whlrur mist neet hi gh
st andard®uUgNt % ?@sﬁ?@é@r Ft’ré)“tf“’ Q{éPEj/ag 19115 8\irddlgro QJWQF’@H%a WKingas a

nmet hod r Il on by
machi ndr i IRRRE LS FOA S KRl Uk Bl B (5 sbibelsTh0En U T BeliETE:s " cath
line prigglefsieypreflraihied foﬁﬁhﬁmg 3¥hRAriQ8) in gﬁ?ﬁcﬂé@éﬂéﬁ%t@dﬁ&hﬁéﬁt@g graver
or laser beam is first used to engrave the outside contour of th

sur f ac enidadaziuersenity obealdey for ehemply batdenotétshbresdbomds, aeedicates) heucherd,ace is
t hen cl eared by nmeans of the same or anather engraving tool so that the

t ot al |$eﬁ@ntyslaé¢1é@m§éh9 likagwhirhompst meetdrighstaadagdstvith Fspestie forgeginal .
Dependi ng %&Pt he form and gui dance of the engraving tool, a basic

roughn Yern servi ng as an ink trap for the prlntlng I nk arises at the
base of the «cleared surface. To obtain a sufficient neasure of tactility

of the Irragwowmtsgssl d¢14585 aGhéMod \8F PYroduBirghint 10%1“%1 qwsﬁﬁ%ﬁ@cordl ng
to prior art nethods. Thick inking, however, "at t sane |rre means hi gh

consunpiucitsie dhsHiom bymc}hne rThdjunBsrcffSetﬂhmesomglnhl are daten:led:an@ the sugfdcs.ofl n
addition, the quantltc;/ ink applied to the plate nust be increased in the
con-  each line precisely determined. An engraving tool, for example a rotating graver or

laser beam, is first used to engrave the outside contour of this surface to cleanly border

the surface. The bordered area of the surface is then cleared by means of the same or

another engraving tool so that the total line is precisely engraved in accordance with

the line original. Depending on the form and guidance of the engraving tool, a basic

roughness pattern serving as an ink trap for the printing ink arises at the base of the

cleared surface.

To obtain a sufficient measure of tactility of the image produced by intaglio, very
thick inking is required according to prior art methods. Thick inking, however, at the
same time means high consumption of ink, which in turn results in high production
costs. In addition, the quantity of ink applied to the plate must be increased in the con-
ventional technology to close with ink all engraved areas that are to yield tactile struc-
tures in the printed image. Thus, there is more surplus ink that must be removed from
the surface of the plate by a stripping doctor blade or wiping cylinder, which leads to

problems in the waste disposal of the wiped inks.

The problem of the present invention is to retain or improve the tactility of the

printed image while simultaneously saving ink, without changing the color effect of



ventional technology to close with ink all engraved areas that are to yield
tactile struc- tures in the printed image. Thus, there is nore surplus ink
that must be renoved from the surface of the plate by a stripping doctor
bl ade or wiping cylinder, which |eads to problenms in tl‘?eJME‘gR&'ig%Q%al of
the wi ped inks. The problem of the pr-&ent invention is to retain or

I nprove the tactility of the printed inage while sinmultaneously saving

i nk, wi ' . : NW 5 _printed

I mage élté%gg?tggh?‘{é%?n%fﬁrﬁg‘g%&%%%@%éfé‘t‘?ﬁtej o#égcn i o#é(ﬁglﬁ)% tg ]I?? g&?l ech-

ni que. njiies problemis solved by the independent clains. Devel opnents are
the subject matter of the subclains. The inventive intaglio printing plate
is characterized by at | east one engraved area in the plate surface, the
engraved arldus peoblem i9pelved byshe indepgndentalaigise Rswelopmentswtedhe shlgjeetge
area has a greater, engraving depth than the inside area, the edge area and
i NSi de‘%?téeéoértée EI‘FI?CZ‘?:‘?‘W adj acent and the inside area is designed as a
plateau that is lowered relative to the plate surface. A printed inmge

engraved i : E LV, ' : i O I lity of
such str ucﬁ%&ﬁbatgﬁﬁg 5.1‘\6%1%‘]‘%“ aa\tlfiolrﬁggh gg%{ﬁ{%?ﬁ@éﬁ%ﬁ%%&% \Rgg\uegdge ar eas
and i ngiréteinathe plate RGFfR6S ahe Eﬁ?avé@@fdd Hadving Bné bEniony enttittved] \eldrhesty ¢ied
printed i mage since the relief structure of the printed area is nuch nore
conpl exwluohplar edget area hps agreaiet engravipgatépthethandbe inpidgyarenothetedgpares art .
The printed .grea has r.ooved ofjle.in cross. section thatl IS ta%ti lely

per cepPBIIBSIHRAFFa3TE d@f_&?@y@ﬂms {4nghihe Guee prea irpsSigned as Al % om
tactilq,edaq kR i the. ﬁﬁa&% &@%cgel?‘fi Ob’:ﬁ{rar%ggnﬁgg %pgfea@gﬁﬁnéoﬁﬁa HHRRGEer | stic

tactil é Inpression o [ ngraved areas have

cor r es pRiagiio plate Peeret ha$ BDHiraBBSHf R stfuctnfthPyehieafts and depressions in
t he printgd ?)mage S ﬁtinc?ly tg’ﬁgi ble so that the differ- ent edge and

i nside areas can be individually perceived. In addition, ink is saved
despi t e eqUdie emgraving deptir diffedericadietveeryedge arkas pnd mtsedt areas increases the

tactility in the inventively produced printed image since the relief structure of the
printed area is much more complex compared to a printed image produced according
to the prior art. The printed area has a grooved profile in cross section that is tactilely
perceptible when the bare finger runs over it. The frequent change from tactile edge
area to inside area further strengthens tﬁe characteristic tactile impression of an in-
taglio image. If the engraved areas have corresponding dimensions, the transition of
elevations and depressions in the printed image is distinctly tangible so that the differ-

ent edge and inside areas can be individually perceived.

In addition, ink is saved despite equal or even improved tactility of the printed
image, since enough ink to ensure tactility need only be transferred in the edge area. In
the inside area, only enough ink to attain the desired color tone need be transferred.
The inside areas must therefore be engraved less deep in the plate than the edge areas,
thereby distinctly reducing the ink-receiving volume of the engraved area. In addition,
printing problems can be avoided that arise through the filling of large surfaces that are
engraved especially deep, such as ink splashing out of the engraved area during the
printing operation or incomplete transfer of ink from the engraving to the surface of

the substrate to be printed.



i mage, since enough ink to ensure tactility need only be transferred in the
edge area. In the inside area, only enough ink to attain the desired col or
tone need be transferred. The inside areas nust therefore be engraved | ess
deep in the plate than the edge areas, thereby distincl2 JANGSABYNY0Qhe

i nk-receiving volune of the engraved-ayea. In addition, printing problens

can be avoided that arise through the filling of |arge surfaces that are
engraved e C S j t. of d area
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-4 The cross-sectional profl | e olf) the edge area in the plate can have any
possi bledge ficaanis almat possibde ped ltlmnedge aved itself hap different erggraviagdizpthsAlf

st ep-shaped design of {he edge area is also possible, i.e. the edge area
i tsel f thers age ppdwahty eﬁgfrwpwg g of wnnﬁs&r@a% Sleae%waﬁ ¢an ajfo

structuyral ..el enents areas_can have the
sane. ofadr FHLFRG of it Prblaseh ﬁﬁmfgsﬁe ly ok &S BiheP PR SRR P8 coff e ege
area ofyr@6f Sid MAldtiRl eFén?éIﬁ'Etan%@Q: FaVRAGh BAOElIdes g%ﬂa%nat}fmsand anot her
as a trapezoid. The geonetry o wedge and rapezoid formis not

subj ecttrdpezeidy restrictions, i.e. aspect rati os and angl es can be sel ected
by the expert without restrictlon The inside area is lowered relative to
the plate surface, the_cross-sectjonal profile being forned as, a pl ateau,

i .e. the indieceomietry obiheiwedss anddmepegord B}rablsyw&su@ﬁeﬂtwmesmcelons,o t he
pl f f b th d
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i nside area can be equi pped with a basic roughness pattern that serves as

an ink tr alTHthsiHE%r@J is%bv@ﬁbd l%ll‘atlv'ErtbSthé %la@é‘ BEFA&!) khd\ErRBs- E&ﬁldﬂ&fﬁﬁﬁilér ea
has di nensi ons as of | ength and w of about "100 m crons basi c

r oughnésmgfdriredras aqallateahsoe lthe mmdnf maa‘bﬁdmgm plase poéfetatdpalignethparal-
rect an&ul ar ed e areas having a base surface at |east about 100 m crons
wi de andl todhgp atﬁémtf&%q Dastansrate of cpuise alse pessipleby which the inside area is

an inclined plane relative to the plate surface.

The surface of the inside area can be equipped with a basic roughness pattern that
serves as an ink trap for the printing ink. This is expedient when the inside area has
dimensions as of a length and width of about 100 microns. The basic roughness pattern
can also be incorporated in case of trapezoidal or rectangular edge areas having a base
surface at least about 100 microns wide and long. The basic roughness pattern is pro-
duced at the base of the cleared surfaces during engraving of the plate for example ac-

cording to the method described in WO 97/48555.

Edge area and inside area directly abut, i.e. they are directly adjacent and not
spaced by bars at the plate level. In the later printed image, edge and inside areas are

thus not separated by unprinted areas.

The engraving depth and width of the edge and inside areas of a structural ele-
ment are selected by the expert so as to produce the desired width, ink layer thickness
and color tone of the corresponding printed structural elements in the later printed im-

age.



duced at the base of the cleared surfaces during engraving of the plate for
exanpl e ac- cording to the nethod described in WD 97/48555. Edge area and
inside area directly abut, i.e. they are directly adjacent and not spaced
by bars at the plate level. In the later printed inmage,2284NbARY 2607de
areas are thus not separated by unprisnted areas. The engraving depth and
wi dth of the edge and inside areas of a structural ele- nment are sel ected

by the exp d i j i thickness and
col or tone?€)¢or§ﬁ’§?§8fr l(r?lgp lgon{élff(gg?}%ﬁ?egfzﬁoé %&r&@%ﬁh gphgﬁfe{n}%s%%iqgiagé{ﬁe | at er
pri nt edbbit inafle rarfee ORI oA D 156 PnikforsORME tHalt BF thindidlel Aed Msutane used,
the engraving depth of the edge area is about in the range of 60 m crons

t o 150 the ngeof l&ndidroag toof2G hecionsi de area about in the range of 10
mcrons to 120 mcrons. Preferably, the engraving depth of the edge area is

in the range of (100 mcrons t 50. mcrons, and that of the inside area-in
the range g’reéoabgwcthsr?ggfadlqg)gepﬁll&fdﬂ% edgg are@nﬁgbt@ﬁap&wﬁﬁ%gmms t9n i nk

| ayer thhC i.C i hk I | | r, have a
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i ntagl 'tl?es'er&!ﬁgra\}ing depthB! éﬁfﬂa&@%ﬁ‘cﬁ%@éﬂh{cﬁﬁimth@ iy a%é%%gdﬁ%élq&eﬁﬁi
engraved printing  plate has only one color tone. A printed 1 nage can thus
be pr odiodengé¢retvetmisamspardntt effect satmimadandhe pentdd imagetwith sonfnagreiahnd an
edge that js.not color, contrasting but neverthe- less tactilely . .

per ceptRtBERo inks, d8g? AUNIY Wrmog\wqdewghtanaaecamlymeﬁie@gtﬁ*@d Prindingnk s

have a_transparent character, in the printed i e. .They.are no | er
opaque A BRE 8BLtns S0P Bre o hented e BhE Bl iSiogheey 2 Re R nBER | vege
dependgop thie ol Kitd g)\(;ﬁrsu}ﬂbﬁ KR8 SR edbt thdt§S BofEbloBESMEAGinB Rk R v éYife-
selected, the printed 1 nages can be €quipped wth an edge~that is
tacti| édsy tpetileBpperbemitded contrasts in color with the inside area.
Moreover, there is the possibility of combining an opaque edge area with a
transparent inside area. _ )
At engraving depths of less than about 60 microns, the inks have a transparent

character in the printed image. They are no longer opaque at these engraving depths,

1.e. the color tone in the printed image depends on the ink layer thickness. If these en-

graving depths are selected, the printed images can be equipped with an edge that is

tactilely perceptible and contrasts in color with the inside area. Moreover, there is the

possibility of combining an opaque edge area with a transparent inside area.

If the inside area is not designed as a plateau parallel to the plate surface but as an
inclined plane, color progressions from light to dark can also be produced in the inside

area of the structural element using transparent inks.

Further, the engraving depth of an edge area can be increased or reduced con-
tinuously or in steps, for example in the course of an engraved line. If a plurality of
inventive structural elements are provided in the printed image, the edge and inside

areas can have the same or different engraving depth independently of each other.

Mere variation of the engraving depth in the edge and inside areas can thus pro-

duce a great variety of possibilities of combination and design in the printed image.



If the inside area is not designed as a plateau parallel to the plate
surface but as an inclined plane, color progressions fromlight to dark
can al so be produced in the inside area of the structural elenent using
transparent inks. Further, the engraving depth of an ediRJANGPABYN2HY

I ncreased or reduced con- tinuously er64in steps, for exanple in the course
of an engraved line. If a plurality of inventive structural elenents are

ded i N . . ) .
b i 1 er eneeiaPRfh SAGUTTRRe 85 aRRERAT bisk S B (flenflrER nfBR BT MR & on o
the engfay &)Bﬂt&?ﬁﬁ&é Theka A& 615thg‘%d§é arta i§€’1ﬁ‘tﬁé%§g9"o?'l2dlﬂﬁi¢ a great
variety of possibilities of conbination and design in the printed i mage. 22

JANUAR¥r@3(é 5006midrens rigresatignaying dvidtlodf theansidg ereantkcessardy resudtasn itlse
det er mi ned nai nI%i1 by the de- sired printed inmage. The engraving w dth of
the edgegwvang pktheftiusturabelgmest froppthe engeavng Widthsobthestughgal ggment,

engravijng width of.1he.i.nside area necessaril esul i.n the engraving of
The ot ieeti Y e iR B s BeERnd B Rt Y nbdEM phleiBriifBrsl el anont
the engraving width of the edge area and the engraving depth of the inside

area. The gieughidhrhl bRRARNEar AfPréRAT Eﬁgéoxﬁ%cﬁﬁ@l@ﬁ{éﬂt, b 1PARBIH greft 9-
lines of a great variety of wdths, preferably with a wdth up to 3

m | || myasesy of widths,preferab]lgveith 8 widthugto 8 ngillimeteesibamort rorabemems, square
or asymmetric outline structure, a pictorial  synbol, character or other
synbol Wiithan eigy ciRalasdriangular,sqgare orcasy ammelrisiaiing strectursy apietospl, are

f structural ,e nts can nbi ned in

preferred | ural it | el ene al.so be, co any
umber saolaharicter oriotBer Sthde ViR SUE e, PP RURen RABIPRDEnt | vel y
Print edpafalc ERESHALY bl strhdfifal 3 t HEgSh Wi th
ot her pr ?r?t .&?\% ag?%éa%gggelg,lme. gl\.eg’ co?lvent llsdongﬁqﬁ?{rﬁ g% ?%B b%fog);nge)étl, Sgt c. The
i nvent iavg nuaitRgland fprmnltiingf pbake alsarpdspibes @ cdming thel ieatibylygiittad i ng
with a fast rotating, tapered graver. In accordance with the outline form
of t he ligs pnd/er elements prithliees, andéor el smientspradecedowith wtisr privdingrppeavi ng t ool
in the surface of the Efnat e Wt sel ective variation of the engraving
dept h &6t §-8t een\Entienphintaglio, Oifset €ict i ng operati on.
The inventive intaglio printing plates are preferably produced by engraving with
a fast rotating, tapered graver. In accordance with the outline form of the surface to be
printed, depressions are formed by the engraving tool in the surface of the plate with
selective variation of the engraving depth and filled with ink for the printing operation.
During printing, ink is transferred from the depressions of the plate to the surface of a
substrate. No ink is transferred from the untreated, i.e. unengraved, surface areas of the

plate.

When a data carrier is printed by the method just described, an accordingly de-
signed printed image results on the data carrier in dependence on the form of the
above-described engraving of the inventive plate. This data carrier is characterized
according to the invention by at least one structural element produced by intaglio and
having different ink layer thicknesses at the edge area and inside area. The edge area
and inside area are directly adjacent, the edge area having greater ink layer thickness
than the inside area and the inside area being designed as a plateau that is lowered rela-

tive to the edge area. The dimensions of the ink layer areas in the printed image, such



During printing, ink is transferred fromthe depressions of the plate to
the surface of a substrate. No ink is transferred fromthe untreated, i.e.
unengraved, surface areas of the plate. Wien a data carrier is printed by
t he met hod just described, an accordingly de- signed pr2hiANUARYe20@5ul ts
on the data carrier in dependence on.-the formof the above-described
engraving of the inventive plate. This data carrier is characterized

accordi 1t - W i e I r d by
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i nsi de RpfRand’ Q@dtﬂ%hé”ixﬁ?énti%%lét@%hgfi‘n ﬂ@?éhd%'h@e dhBE i uRd 8GR {Htingt he edge
area having greater ink |ayer thickness han the inside area and the

i nsi de Howevdrethegralstigrdibtasem edgatmdinsidedreasandtier edipes ahd-cotriereof 0 t he
edge area. The dinensions_of the ink layer areas in the printed i mage, such
22" JANthRpriptsgiareasrargqiofjalselutehy prasisel y delimitableasdaghe eagraved plasen Thie

abovenenti gned ,val ues for engrayin depth and wdth,of t i nventiyve plate
2nd" | n OIS REEVENT CAF PRk CIECTRs U T A OTBE0Er Sk BYR R T ohs
bet Weegarﬁﬁ*&?irﬁéﬂ%e éﬁ'&%gf‘e S esong 'ntd(}?eﬁ&'&f‘c% e 4Rk B6fmpoSitiontdied %’hhrf{sed
areas dre not absolutely precisely I'tmtable as 1 n the engraved pl ate.
The t nagosityand indepesdenedoa thogldteshgravaigedeptind the form of the edges
and corners In the printed inage are nore or less fluid in dependence on

the ink conposition used and its_  viscosity and in dependence on the plate
engr avi ng descrihed abave,ithe inkathackness ifferance batwiesr sdgelpfaas aad desiget ween

o oduc iR P (rar e Hshiity of Mranv Bpfyaiy Bt oohesd Sl ShenEef B ' VY
struct upfod 1@5@3 Qfﬂcgttﬁg rdi GRS niFE OF tﬂ@}?ﬁnt%ﬁrﬁ’éae?& mEQ R domplek Printed
g{ootl éco or art.

i mge uce cording to the pri e cross-sectionally grooved
prof i | eodiparé®tds pined iaigrsprodut] dordiageetid prier ArRCThd eloys-sbaionalle bare
finger runs over it. If the engraved areas have correspondi ng di nensions,
t he tr gredv¢dprodtle of the printed arcasds beftercparteptble tactibelypyhaen e banafjogers

distinctly tangihle so thaé the differ- ent.edé;e and ingi de areas fcan be
i ndi vi dUB$ PYCTEY é]pevgggrave areas have corresponding dimensions, the transition o

elevations and depressions in the printed image is distinctly tangible so that the differ-

ent edge and inside areas can be individually perceived.

In addition, ink is saved despite the same or even improved tactility of the printed

image, since the inside areas have less ink than the edge areas.

Depending on the selected ink layer thickness of the edge and inside areas, usual
intaglio inks can be printed opaquely or, to a certain degree, transparently and translu-
cently. With suitable layer thicknesses and an expedient choice of background color,
color tones with different brightness and color saturation are obtained. If ink layer
thicknesses are sufficiently different, contrasts are obtained that are readily visible to
the human eye without further aids. This presupposes normal lighting conditions and a

normal viewing distance.

If opaque inks are used in the inventive print, a printed image is produced that
has a uniform color tone over its total surface independently of how thick the inking is,

and has an edge that is not color contrasting but nevertheless tactilely perceptible.



In addition, ink is saved despite the sane or even inproved tactility of
tHe printed inage, since the inside areas have |less ink than the edge
areas. Depending on the selected ink |layer thickness of the edge and inside
areas, usual intaglio inks can be printed opaquely or,23 J)ANU:zgRtYasz
degree, transparently and translu- cer@dy. Wth suitable |ayer thicknesses
and an expedi ent choi ce of background color, color tones with different
bri ght ness . i . i i L sses are
ut £1 cf ent 1R AL RS HcRleelin MEmIBhRYEpn, vie LGr S b PLSKRESERS T
t he hunmageyvepymdshsitheflitk tder thickfessIThs,Privaed RS daarbedquipgsd wittl a
conditions and a normal view ng distance. |If opaque inks are used in the

i nvent itactilelyi perceptible edgeth ¢otageontsaspmothuthednsidatreah as an opaqioedgecarcar t one
over its total surface independently, of how thick the inking. is, and has
an edgé&ompineq Wi tr%‘%pérert!d?ﬁla%@’fqangl fRRendENEs Ph sk 1tisartrttg16$r1985-
perceptible. 22 JANUARY 2007 -8 If transparent inks are used in the

i nventive ' - o) [ 0] ' i nk

| ayer 1 i clmedemaiiof Bicndrdifie of o PrilihghRle abbRARURRREN oM K| )

per cepllaydrefeRdmside £l edgecarohs asth respdet td the puskiieliécef dRigrivardfsiue edge
area conbined with a transparent inside area, in dependence on the ink

| ayer thickness. The remarks on the engraving of the printing plate apply
accor di ngl YAll substraté miaterialy drat oan bhased §ordotaghico ardguitableder printing wdihect to
the possibilities of design vari at substrate materjal.s that can be

S ion. . All
used f &fe IMyeRgre nethed,sye éspép?ropiqérlprfmlwam mipated with plastic feiltod, such

as pap . i.c fapl : r i i he. f.ol -var ni shed
aper SamighEbier at ciugARE col RBLRE Rty R Rb R R ieni¥BC T PUC

net hod méthsdiid alitadld fir frirtiHg difla dafrRers Biat st mddehighithndiR8s withassdcandar ds
wWth respect to forgery-proofness, such as security docunents an

docunerto $orgery-ptasdnessp sudxangEicaritpdodumerts and sloaumentshafnddye, der eidmplat es,
vouchers, security |abels and_the like, Further enbodi nents_and advant ages
of t he bRk @rtGsephdres, bopds.csesiifires aychers, secyritylabsts and thelieer ence to the

Fi gures. The proportions shown in the Figures do not

Further embodiments and advantages of the invention will be explained in the
following with reference to the Figures. The proportions shown in the Figures do not

necessarily correspond to the actual relations and serve primarily to improve clarity.
Fig. 1 show; a detail of an inventive printing plate in cross section,
Fig. 2 shows a detail of a c?nventional printing plate in cross section,
Fig. 3 shows a bank note in a front view,
Fig. 4 shows a detail of a printed data carrier in cross section.

Fig. 1 shows a detail of printing plate 1 in cross section whose surface 2 is pro-
vided with engraving 3 with width a that serves to receive ink. Engraving width a can
be up to about 3 millimeters and more. The engraving is composed of two edge areas 4
and 5 and inside area 6, the edge areas being directly adjacent to the inside area. The
inside area was additionally equipped with a basic roughness pattern as ink trap 7.
Edge area 5 is wedge-shaped and edge area 4 trapezoidal. In the wedge-shaped variant,

the width of base surface d is equal to 0 microns or, due to a certain spatial extent of



necessarily correspond to the actual relations and serve primarily to

i mprove clarity. Fig. 1 shows a detail of an inventive printing plate in
cross section, Fig. 2 shows a detail of a conventional rintiqg late in
cross section, Fig. 3 shows a bank note in a front viedd JANJARYSENE a
detail of a printed data carrier in cross section. Fig. 1 shows a detail of
printing plate 1 in cross section whose surface 2 is pro- vided with
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adj acent to the inside area. The inside area was additionally equipped

wi t h a coasivath a noimdedgipistused as asgraver inreaygraving,Btlgetodrectak sn irgoweckgmntshaped
and ed area 4 trapezoidal. In the wedge-shaped variant, the w dth of
base. sUPALEOENSTS p8d EdgaY AR FIETAT o iBrTOVBHET Eﬂﬁgl% hederung g§‘|?ﬁ1{3ma?ext ent of
22 JAN -9 reayvi Qr.aver 0xi ] and can
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the rangge afeatOndWevérNft il AlseQdsoibld R éngrave &lz%%dgetaﬁ‘e@dééﬁéﬂdﬂﬂsbhp I's
used as a graver in engraving, it is to be taken into account - that corners
and eddpedimert aangreavsed dspeciallp@rpediesthy bor. exBneple eaudniciside gbosdf+i cal form
of the ed(ge area is_thus for exanple a wedge with a round tip. Instead of
two edgBlamehline Hoftes &orm pf as 8 bardss gl gsdpndegaomatigrlgurssugh 8na céidge ar ea

d . 1.Thi. ' b i all edi for. I
one o1 815 diike e RN R0t FRardP e afBE Snlr imwPorel ot e B oced
geonet iyak J ig 'eﬁeeca%egfla%cﬁnglerm d‘ésfgnt&pg%%%?de ﬁlgtfgé%e) ag@@r%ﬂgﬂmdengr aved

deeper only“n a partial area.” Thus, 1 pos- si e case of a
r ect angldge aread Thiegdgeakea éllsshdeadtériveddsy fs é@gﬁe'rngedtgma,va@raﬁdg evidttea. The
edge area js_still characterized by its engraving depth, engraving w dth
and f| and fland angles qand S3wharabydbhere arhe pBirality of gsigeranedst thessf candgyear eas

these can have .the sane or. different. engraving depths, w dfhg and flank
ang! s T BE AEGHETS IO aKRE dspits Viffena codndgperidsgly & 6ach has
engr aviopgdgPiHa ﬁrgsenq REEAEHRY at¥af ﬂasber?é}gving depth 7, engraving width b and

flank angles a and . Edge area 5 likewise has engraving depth ¢z and flank angles a

and S but engraving width c. Flank angles a and f3, based on the plumb line to the plate
surface, preferably range from 30 to 60° and can be selected independently of each
other. Expediently, the edge areas have the same form, i.e. trapezoidal or wedge form,
with the same engraving depth, width and flank angles. The inside area has engraving
depth ¢ that is smaller than engraving depth #; of the edge area. Engraving width e of
the inside area results in dependence on engraving width a, the geometrical dimensions

of the edge areas and engraving depth ¢,.

Fig. 2 shows the cross section of printing plate 8 with engraved surface 9 accord-
ing to the prior art. Engraving 10, which serves to receive ink and is equipped with ink
trap 11, does not show an inventive division into areas of greater and smaller engrav-
ing depth. Engraving depth ¢ is constant over the total engraved area. Tactility is de-
termined by engraving depth ¢ and engraving width f of the total surface, which does
not have an inventively worked relief. Due to the uniform engraving depth, the volume

of the ink-receiving area is greater in comparison with the inventive plate by the vol-



flank angles a and /3. Edge area 5 |li kew se has engraving depth tR and
fl'ank angles a and /3 but engraving wwdth c. Flank angles a and 8, based
on the plunb line to the plate surface, preferably range from30 to 60 and
can be sel ected independently of each other. Expedi ent22JANVARYG20Q# eas
have the sane form i.e. trapezoidal -®%0-wedge form wth the sane

engravi ng depth, wdth and flank angles. The inside area has engraving

depth t},d Qﬁf&eLc‘ieeﬁgﬁliﬁst‘?ﬁ% M%%.oﬁﬂgtr AUER e F?{xl?ist xlgqgfergéé Ecgg%jcﬂl%e & Sam

e .
Engraving W inside area resultsin nce on engraving

wi dt h aactilh :a@0MRIpalGeinkdi FERSEQNEe sathe CBRredBet as #it thednengiveylag. dept h
tl. Fig. 2 shows the cross section of printing plate 8 with engraved

surface 9 accord- ing to the prior art. Engraving 10, which serves to
recei ve i nfigniishewsgskeich@fw hankinote as datg catrierde A hank sawusaally haent i ve

division dnto areas of greater and snaller engrav- i dept h. Engr.avi ng
dept h @HTETCELAGES A PSS, THROBpartk s SBAWS enckample bap grorlgg@gtte@er i ned
by engravi . ' ' h I . |.ch does
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the volgse®. Fafthé)ehdreks pARRII eS8 pteSeAfiRA IR niMb&OAAFriRed Whhde t he

I nventive plate by the vol 22 JANUARY 2007 =-10 une of the cleared inside
ar ea sdStikacalmedbynoomeyentiknalsntaglioi red to produce the same tactility and,

i f opaque inks are used, the sanme color effect as with the inventive plate.
Fig. 3 sho a sketch of a.bhank npte as data carrier 12. A bank note

usual | y has T IVERtiYR Pty SchIch 3 briprodupsd f%mmﬂaﬁw%*hetp@né%yéatﬁ@ﬁ-
exanpl / . f | | | by

o rser CRBREd0 TP ERRiGe dyih ap el ARF BF MELACRIET) aRLOCHGRE Y, ¢

pri nt edhbimdferd and @BhESEMfipHtdd SreAUBD Vhidh MRlicdted HpSHrdifaIR differdns
realized by conventional intaglio. The inventive print, which can be

pr oduc dulftanesefahp pectwictthotf prei rehdergd hlyatariation afdimeti distahoe &ndyfor linei s
provi ded:only in a partial ;area of the bank note in the exanple shown here

and coryéidsh-£agh e appeariag dn thesporfiaitaerieinpris tosrainyent Yely Printikstaia f er ent

gﬁlj; E)(r) erisarllgfer;[lehn%. Bhé:et grre%s E{H& Iir];sigé gre'.:a% e%g:ﬁgtrggtu\rlzﬁ I’e earitller(ljtnarg fsezllrlnﬂe%slglla%it- ance

Jacent and were printed by intaglio with ink layers of different thickness, the edge area
having a thicker ink layer than the inside area. The ink-saving effect in the inventive
print is distinctly noticeable in particular when a great number of line structures are
used in the area to be printed, i.e. at very high density of the line structures in the
printed image. An area with high line density is for example hair area 17 in the por-
trait. Assuming further that hair area 17 usually occupies about half the portrait surface
in a portrait depending on the motif, and the portrait in turn about one half to one third |
of the surface of the bank note, a considerable reduction of ink consumption and thus

production costs results at a productive capacity of several billion bank notes.

Fig. 4 shows in cross section a detail of a data carrier area printed according to
the invention as results for example using the printing plate shown in Fig. 1 withd =0
microns for printing individual hairs, as indicated in the portrait of Fig. 3. In the print-
ing operation, data carrier 12 is pressed onto the printing plate whereby data carrier 12
1s embossed by the surface of the plate structured due to engraving 3 and at the same

time ink 22 from engraved area 3 is received onto data carrier upper side 18. The level



wi dth. Each line appearing in the portrait corresponds to an inventively
printed struc- tural elenent. Edge areas and inside area of each structural
el enent are seam essly ad- jacent and were printed by intaglio with ink

| ayers of different thickness, the edge area having a 2hIARBSARYK20@K er
than the inside area. The ink-saving-éfifect in the inventive print is
distinctly noticeable in particular when a great nunber of |ine structures
are us ' j i ' ' . the line
2t ruct Sfieteeb BEaREctnk nifinfld doSftace suftacBopif e bR SRR ik "7 o
exanpl qubfaté aae®, 20, D1 id BEAMK as thedhk 1ayRs Thidknkss fofledBe arda B}, ahdoF imr ea 17
usual |y occupi es about half the portrait surface in a portrait depending
on t he sndet arfea 3ntihe penak dreaiis charad¢tariredabyah idnknyealtiat iothockertabthrededgef t he
surface of the_bank note, a considerable reduction of ink consunption and
thus reasuben nthegasideraseq pndloayesa tactidelyneveeptiblapring Ipthesprgseni|cape.| | i on
bank nqtes., Fig. .4 shows | ross. sefti a detail of data.carriger area
o 1 nt edn& o P ek R sl irasn g 2L Ard Beamedindlpf Brfafeyddie:

Pr it | nfiapl iy SBANUIBiE Gisehoskibll fh ARMMAPIHHLRCAT HAF Lilkd figad 191 vi dual
hairs, agﬁ%néﬁ%ate ’}ﬁ f e ggﬁirgit offgﬁa. §. I'n the prfrﬁg ?ﬁ% operati on
dat a candiXdrhahz diffepsresslethyentidckissey amd/ondifféraiterofibtsseDeperadiag oartheer 12

is enbossed by the surface of the plate structured due to engraving 3 and
at t he iBlghayer thigknessikthganks she e fgnaparentecepague propertiey sel thaifle edgea carri er

upper side 18 . The Ievet#a Z&JANUARY 007 -11 difference bet we{en t he
unpr i ntaéﬁassqi‘gis‘flﬁ ST PSR B HEVER8S 9?‘!"&8’%%0%fsubf[§??§ Ehtl%ﬁrcaﬁehR Ve f ace
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IS thigkesesat the edge areas than in the inside area and | eaves a

tactilely perceptible print. In the present case, the ink |ayer

t hi cknesses of edge areas 19 and 21 are the sane and the profiles wedge-
shaped. Howeeadvantagef|thk swentivpgstiodiments i thal theneeduged ik lawer thitkat edge

areas 19 apd 21 have different ink |ayer thicknesses .and/or different
o of 1 dtss BEfherTasidg capeansnparn to HyurdibreasIsed A hERHARSS RGPt ine par ent
or Opa%{&tﬁtraﬁe@ﬁstly,%e ?Qctfl?gtof ttl&eﬂﬁﬂ%ﬂ infy @"i‘sgllgémﬂeﬂ B8 iflgcAeBRower&, t he
vi ewer as honpgen€ous surfaces inh the caSe of very
since the edge areas strengthen the relief of the printed image due to the greater ink
layer thickness in comparison with the inside area. The ink-saving effect is noticeable
in particular in the embodiment using opaque inks. As of a certain ink layer thickness,
the visual impression of the color tone no longer changes, i.e. thicker inking does not
make the printed image darker but the latter has reached a saturation value. To produce
a homogeneous color effect it thus suffices to print the inside area just thick enough to

produce the darkest possible color tone. The ink thereby saved considerably reduces

the production costs.



great ink |ayer thicknesses or visually distinguishable areas at | ower ink
| ayer thick- nesses. The advantage of the inventive enbodinents is that the
reduced i nk layer thick- ness of the inside areas conpared to the edge
areas leads to a distinct saving of ink. Simultaneousl32 JANUJARM 2007y of
the printed image is retained or inccgased, however, since the edge areas
strengthen the relief of the printed inmage due to the greater ink |ayer
t hi ckness in conparison with the in 'ﬁe area. The ink-saving effect is
noti ceable in particular in the e nt using opaque inks. As of a
certain ink |ayer thickness, the visual inpression of the color tone no
| onger changes, i.e. thicker inking does not make the printed i mage darker
but thd.| atArinthglso paatihg glate $aut produicimg avprdinted ihagp wathuatdeast dnerengeneous
color effect it thus suffices to print the inside area just thick enough to
produce t h&radass ipdisploieesusbacer chaspeterizerhin thrt theemnepiyesared havare ger abl y

reduces the producti costs. 22. UARY 200 -12 ains 1. An.intaglio
brinting piae SO pLAsER @ SRR bYeHen geRnes 7 eabstEryiiz S0 gr aved
area in thengh fednsidelAEE the BALAREALha e IMdiddka WREROAI AU TodH cand1aS One
or nore structural eleménts in which the edge area has greater engraving
depth thanh¢ hsidesicdds dedgned fea pligeavathatisdodctdireldiblede the platéker-di rectly
adj acent, and the inside area is designed as a plateau that is | owered
rel ative tdaghe plate sur- face. 2. A printing plate according to claimi1,
characterized in that the edge area is de- signed to be wedge-shaped or
trapezgjdal, 3. . A printin | atf e ;accqrdi ng to clai characterized in
that ¢ e edberarng a8 getctdi oo B65 ' chafaefieen TRab e dgieats dpr | nti ng
pl ate accorﬂ%ﬁg i I 3.1 characterized in that the sur-
face of t hé? nsitgg)eg?%d I % ;??g\rﬁ%ééagteg\ﬁntﬁﬁl'a basi ¢ roughness pattern as an
i nk trap.

3. A printing plate according to claim 1, characterized in that the edge area is de-

signed as a wedge with a round tip.

4. A printing plate according to any of claims 1 to 3, characterized in that the sur-

face of the inside area is provided with a basic roughness pattern as an ink trap.

5. A printing plate according to any of claims 1 to 4, characterized in that the edge
area has an engraving depth #; of 60 microns to 150 microns, preferably 100 mi-

crons to 150 microns.

6. A printing plate according to any of claims 1 to 5, characterized in that the inside
area has an engraving depth ¢, of 10 microns to 120 microns, preferably 60 mi-

crons to 100 microns.

7. A printing plate according to any of claims 1 to 6, characterized in that the edge
area and the inside area each have an engraving depth at which all printed areas

in the printed image have the same color tone when viewed with the naked eye.

8. A printing plate according to any of claims 1 to 7, characterized in that the edge
area has an engraving width b of 120 microns to 500 microns and an engraving

width of the base surface d of 0 to 500 microns.



5. Aprinting plate according to any of clains 1 to 4, characterized in
that the edge area has an engraving depth tR of 60 mcrons to 150 m crons,
preferably 100 m - crons to 150 microns. 6. A printing plate according to
any of clains 1 to 5, characterized in that the inside 22JANUWRYa2007
engraving depth t, of 10 microns to 120.-mcrons, preferably 60 m- crons to
100 mcrons. 7. A printing plate according to any of clains 1 to 6,

char 2 6ok Bl SR A PR % PR BRI R e
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according to any of clail 1 to 7, characterized in that the edge area has
an engraving width b of 120 mcrons to 500 m crons and an engraving wdth
of the liBase\ prinfing @late atcdrding whynofoclamss 1 22 8 Jetidoidreri2aDin that heStrus-
printing plate according.to any of clains 1 to 8, characterized in that the
struc- tur&ulraépkemmsée%@m%meifmwéaflam of a character and/or
pictorial synmbol. 10. A printing plate according to any of clainms 1 to 8,

i 13- A prinfok ABis pifertla s olbifh o SaPiRlatFirt iRl 88T Dol FidRi °L e

. _ CTol 110, aracterize hat the
line has aopiodf thiRim&@krsdo’s ﬂi‘il'lﬂrﬂiézfﬁfsgbfeféﬁbﬁl 035 thilMRIc®érs to BrARfiIRAARIY. 0.5

mllimeters to 3 mllineters. data carrier with a printed inage
produced by intaglio conprising at | east one printed i mage area having an

i nk | ayl@r, AHataaareen wigh ai printhdimage pprductd byiintagbio cangaisnag adleestamenor e
printed structural elenents, in which the ink |ayer thickness .i.s greater in
the edge aPERtehHRageAreABayng Auinklayer, ahﬁa@qqélzsaimf@me prnted dmage; de

area i s desi d as | at hat s { reqd .relati he hnk | ayer of
the-edge  Sreufis @R & Bofl Sttel Bhcldal RCER G SURbh Il bR blG tlfeef ey 7
that the i RKgtaY&'inlthé 6ESEHRa tHAd IntheNRAdO 8FACERd BHORKARPS iAMHe iMitdde area
is tactilely perceptible:

area is designed as a plateau that is lowered relative to the ink layer of the edge

areca.

13. A data carrier according to claim 12, characterized in that the ink layer thickness

difference between edge area and inside area is tactilely perceptible.

14. A data carrier according to claim 12 or 13, characterized in that the edge area is

designed to be wedge-shaped or trapezoidal.

15. A data carrier according to any of claims 12 to 14, characterized in that the edge

area and the inside area have the same color tone.

16. A data carrier according to any of claims 12 to 14, characterized in that the edge

area has a darker color tone than the inside area.

17. A data carrier according to any of claims 12 to 16, characterized in that the
~ printed structural element is designed in the form of a character and/or picforial

symbol.

18. A data carrier according to any of claims 12 to 16, characterized in that the struc-

tural element is designed in the form of a line.



14. A data carrier according to claim12 or 13, characterized in that the
edge area is designed to be wedge-shaped or trapezoidal. 15. A data
carrier according to any of clains 12 to 14, characterized in that the edge
area and the inside area have the sane color tone. 16. 2 JANUARN 2@07
according to any of clains 12 to 14, -¢haracterized in that the edge area
has a darker color tone than the inside area. 17. A data carrier according
to any 1@f (Aabﬁsca}%eg&c$ﬁdingI?@EPa?1¥1ef8,%ﬁgrdc&rleaatin%lﬁlﬁth@fih?thﬁga%&iﬁﬂf:{) ral

el ement’ "i s "designed in the Pormof a’character and/or pictoriral synbol.

18. A dat a (cpid 5 efillaaeRis ippefetsbli0ys AfillihéteftoPmilinidierscharact eri zed in
that the struc- tural elenment is designed in the formof a |line. 22 JANUARY
2007 - 14 19. A data carrier according to claim 18, characterized in that
t he |i 28. has methwdifdr ppbduding anan@gholprintmgeaylste for pfiatinglaysudtase byl | i net er s

to 3 milineters. 20.. A nethod for producing an intaglio printing plate for
printing a‘%@gLﬁGQnWS“igr\T&‘&gfgﬂBWé €P%i ng the fol | owing steps: - providing
a printing _pla i i-nk . . = raving at | east
one engraved a&)g%\yﬂd%r&tﬁgﬂ{ﬁ{#ﬁ%? ﬁ%%ﬁ{afgﬁg%gﬁaeteggﬁﬁ%%ﬁgg of an engraving

tool so that tRagRRAMPNERaA AR dhgPavideared iltHeSridtingChldterdurfR &yRftans N
whi ch the edge area has a greater engraving depth than the in- side area,

t he edge area afidntengravisg ttol apdhatahe edgrased layeadlnsamnenor, maredsttuvdutiah- si de
area is designed as a.plateau that is Jowered relative to the printing
pl ate surface. egememﬁm Whagh ths sslgemrembass sreate epgraving ﬁﬁpfﬁ?c}ﬁan B Wr ed

mege wher i n & r 01 g oBL&hfa AEARE $hilde bRAYN dRboh) BflBerd bR ik s used.

side area is designed as a plateau that is lowered relative to the printing

plate surface.

21. An intaglio printing process for printing a printed image wherein a printing plate

according to any of claims 1 to 11 is used.



