vwe3et q. 6TJQ' Docunment of value This invention relates to, a data carrier

with a printed i mage produced by intaglio, to an intaglio printing process
'as well as to'printing plates for carrying out the intaglio printing
process and a nethod for producing the printing plates. It iszd'lsigeé@c@bé/e
for gravure printing that the printing, i.e. ink-transferring,~ ar t he
printing plate are present as depressions in the plate surface. These .

depressions are produced by a itablei' ngtavi ng tool or by etching. Before
the actual printing operati on,ﬁ%ﬁ@r—%"—@&ﬁ%@d to the engraved plate and
surplus ink renoved fromthe surface of the plate by a stripping doctor -
bhade or wiping cylinder so that ink is left behind only in the

depr essi orikhis Tinesntnsehts @t edataeanidd withageinted fmpgeparthcad dyriftaglibe pl ate
and renoved, the ink adhering to the substrate surface and fornming a

pri nt €@ aniataglioirting procesmasoweB as to prsting platsefor caneying pukihesstaglioi nki ng
determ nes the col or, tone, Tge hi gh .beasin ressure subjects the substrate
mat er | UREPIOCE S 1d 2 %é% HR 901m?%$pﬂpggggfa§ms out on the back of

the substrate. Among gravure printing techniques a distinction is nmade

bet ween r o QOARM : 'g{,]ggl' i i;ﬁhﬁ?}." 10 Sq&lrlﬁ t
printing plates ig?tzv%ggc%ce fﬂgﬁltg{%a% e y'e .g(’:'?reblrl?ﬁkb%%&m aég;a agé)?or
gr averthe Iprintgdilatei are prasent oy depeagomyviarthe phiat stifhé € Eivse depessions atdr
val ues of the printed i mage are produced by cells of different density,

si ze apreduecdiby aisutihblscngmvieg toalarpyiaiching. Before ithejaghak printing operar ast, in
intagllo linear depressions ar grnmeqd in.the printi | afes t roduce a
print etépl?’r’rﬁgés. ap ’et%ﬁg tﬁ‘é@ﬁ%‘ﬁ‘i"@glﬂf]?e £3 FPH%‘F%B’I‘EWHEC;E"’B%F&FHE‘%@T%?QQPWi der
line i i J I i NY: t apered
engr a0 R Gapet sl SAGTHAP oF SpME ARsdePte it RIRDATITIY, | 2Po”
t hus tipahedeptdsyions. Thih HshbiuREe, lod@allp Papas eSpikidil giihRane pthteagdavi ng
depth. In the etching of intaglio plates, the nonprinting areas of the
pl at e mmovedy theddkwidhbring tdthe sdbistrgtel sueface land domningSupsrtpdantagetthédeng

produces the engraving in the exposed _plate surface, the depth of th
VEdranspaen @?féﬁ!a? Repds thodnekness af miang determenasithe calnr toneelhg Wigh. The

engr ave . . . . . . .
char sot SR e he AU Ao bR BA SRR A b S RE S AR ot

r epr odyshdy Sutwint the bacR bfiRBs3R@atot her common printing processes. If the
engravings in the printing plate are deep enough, a data carrier printed by

intaglio is given through enbossing and inking a printed i nage that forns a
relief persspnggrevuietpriting teehsiques a dtinitiosiermiade betyedordtegtaveref or e

preferab)y used for pri tiqg data carriers, in particular Se(i:}lrit)g/
docu ingagierchineHtaslin: 19 aptpgravuse, s prptisgmiates A Beoduspd feeXamlnds,

cer ti FhEA e QUG Stas SR bY ol 3BEIP: NG AR o ol FotofPhvilte MR fiRE! N O
st andar ds’wi respect to Torgery proorness. ,
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 increasing engraving depth due to the usually tapered engraving tools.

- Furthermore, the ink recéptivity 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. Subse-
quent etching produces the engraving in the exposed p]afe surface, the depth of the

engraved lines depending in particular on etching time and line width.

The intaglio technique, in particular the steel intaglio technique, provides a char-

acteristic printed image that is easily recognizable to laymen and not reproducible with




WO 97/ 4855S discloses a method for producing intaglio printing plates in

repro duci bl e fashion by machine. The [i1nes of a Tine original are detected
and the surface of each line precisely deternined. An engraving tool, for
exanple a rotating graver or |aser beam is first used to engr?¥f t he ,
outside contour of this surface to cré%nly border the surface. ThéEBordbr ed
area of the surface is then cleared by neans of the sanme or another

engr avi t ool

so_that the tota ine is.precigsely.engraved in, accordance
o oht R pridhe eSS s ek iRET T GR PrTIRIEE e deRB engr avi ng
t ool , Q@@? QH.FB} : s\ E NG ' - 10 -nrjinting ink
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of tacwnkecyimadgetmat foraga rliedyerdptivle withahd Sons¥ O YohdH. SfedltkiaBlolis
required according to prior art nethods. Thick inking; however, "at the same
time nébersiore prelemabdyivped tr pintingldatavbaiers, in particulassdensity dotumgeénts -
productign, costs, | ddition, t antity of ink applied to the _plate
st bEMSFOREBIs ThvANG fobRYARPI Gk Hales, Abiss, bansoe Percalodn v OYAL
Thus. " SRafiiabdSaha MELE hiEh b hic Bicth HBAMAT St reshBe o Bhuce o
t he ,pI préofdssal stripping doctor blade or w ping cylinder, which leads to
problens in the waste disposal of .the wi ped inks. The probl em of the

present invention is to retain or inprove the tactility of the printed
i mage whi | V6 M8 aredissloges amethod b, preidutiogtintaghiogiriginghplateslinreprof ect  of

the print [ e conpar ed ni .printed by the conventional intaglio
tech n i‘ﬁ‘ﬁgﬂe f‘;@gmb‘g}ﬁ gp"&iﬂqes &S‘Sﬁ\}’éﬁ gggﬁ%q?eomg’lﬂélp@'ﬁ ct amilrﬁze srfasednent s
are th ' [ . |48, - 1l ~ ~ ~ ~=~~ The jnpventive
Tt agh caCh RhE phedBity BeicPhoidd ASLBRRH IR opl, T Sredudle 2o e &8s ca 1 1
the pl 3dgr beamaRefirst 1SeRUBYSEE Mehtdlay COBtORRBf Mijs FBFBcSId SehMydor@bement s
in wwhich the edge area has a greater engraving depth than the”inside :
area, thesedaee. dhedoadeted nstaef thesarfaceisithen cldayeditly acemis ofible s41me onsi de

area is designed as a plateau that is |owered relative to the plate
sur f ac@nolhes epgrayving taeh 8o d the talal lincosiecisely amgrared; intasgprdange dith

pref er t has. a plerality of sueh structural elenents The engraving depth
G 1 or aie b Srighel HhGtdte 8o e foin bl O T Glgathgyg0 a bR
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 vmeans high consumption of ink, which in turn resuits in high productidn
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 ﬁom

| 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
the printed image compared to an image printed by the conventional intaglio tech-

nique.

This problem is solved by the independent claims. Developments are the subject

matter of the subclaims.




tactility in the inv
structure of the pri
i mge produced accor
profile in cross sec
runs over it. The fr
further strengthens

imge. If the engrav
of elevations and de
so that the differ e
In addition, ink is

printed i nage, since
transferred in the e
the desired color to
be engraved | ess dee
reduci ng the ink-rec
printing problens ca
surfaces that are en
the engraved area du
ink fromthe engravi
cross-sectional prof
form but is expedie
of the edge area is

engravi ng depths. If
printed inmage, the e
i ndependent|y of eac
of one structural el
trapezoi d. The geone
any restrictions; i
expert without restr
pl ate surface, the c
the inside area form
surface. Designs are
inclined plane rel at
area can be equi pped
trap for the printin
di mensi ons as of a |
roughness pattern ca
rectangul ar edge are
wi de and long. The b
cl eared surfaces dur
met hod described in

i.e. they are direct

. e.

nted area i s nmuch n
ding to the prior a
tion that is tacti
equent change from
the characteristic
ed areas have corre
pressions in the pr
nt edge and i nside
saved despite equa
enough ink to enst
dge area. In the in
ne need be transfer
p in the plate than
ei ving volunme of th
n be avoi ded that &
graved especially ¢
ring the printing c
ng to the surface ¢
ile of the edge areg
ntly wedge-shaped ¢
al so possible, i.e.
there are a plural
dge areas can al so
h ot her. For exanpl
enment can be engrav
try of the wedge an
aspect ratios an
iction. The inside
ross-sectional prof
ing a plane prefera
of course al so pos
ive to the plate su
with a basic rough
g ink. This is expe
ength and wi dth of
n al so be incorpore
as having a base su
asi ¢ roughness patt
i ng engraving of tkh
WO 97/ 48S55. Edge 3
| y adj acent and not

P

entively produced printed i nage since

rore conpl ex conpare
art. The printed are
ely perceptibl e whe
tactile edge area t
tactile inpression
2spondi ng di mensi ons,
inted image is dist
areas can be indivi
or even inproved t
Ire tactility need o
side area, only eno
red. The inside are
the edge areas, th
e engraved area. In
ari se through the fi
leep, such as ink sp
peration or inconpl
f the substrate to
2a in the plate can
r trapezoidal. A st

he relief

to a printed
has a grooved
the bare finger
i nsi de area
f an intaglio
the transition
nctly tangible
ual 'y perceived.
ctility of the
ly be
gh ink to attain
s nust therefore
reby distinctly
addi tion, |

ling of |arge
ashi ng out | of
te transfer of
e printed. The
ave any possible
p- shaped design

the edge area itself has different

ity of structural e

enments of a

have the sanme or different form

e, the edge 21 FE
ed in a wedge shape
d trapezoid formis
d angl es can be sel

2005 _4. area
and anot her as a

area is lowered relative to the

ile being forned as
bl y aligned paralle
si bl e by which the
irface. The surface
ness pattern that s
2di ent when the insi
about 100 m crons.
ited in case of trap
irface at | east abou
ern is produced at
e plate for exanple
irea and inside area

not subject to
cted by the
a plateau, i.e.

to the plate
nside arealis an
f the inside
rves as anink
e area has!

he basic
zoi dal or

100 mi crons

he base of 't he
according to the
directly abut,




spaced by bars at the plate level. In the later printed i mage, edge _and

I,bnside areas are thus not separated by unprinted areas. The engravi ng depth
and width of the edge and inside areas of a structural ele ne 18F 2005
~selected by the expert so as to producg_the desired width, inkK ayé@

t hi ckness and col or tone of the corresponding printed structural elenents
in the later printed image. If commercial intaglio inks are used, the

engravi ng déptinvehtivhimtaglgepantag pat@RotHarhdletingl bPRERaSf or@oeﬂgrﬁ‘?&ﬂs to 150
m crons, and that of the inside area about in the Tange of 10 mcrons to
120 ni creni therpdatersablage, thhengrayed aremyhaiapg one or nhwrestipeankdeinentsint he

range of, | gq m grons to 150 microns, K and that of the inside area in the
range oYhi§ h‘f&&%ﬁm@f@? a3 GRTRMET BRgTaVIRg dopth thanrihe anside atrap thesedgerareak | ayer
t hi ckn -at: Loh, | . opaque - 5. 21 FEB 2005 .no

| onger oy e gt B elare ey e n P OB s IRl A vy ok e
conmer dbakrddted@hvietoi thk platé sérfade. I pAhRM ikﬁ%%n@h%mﬁfb meFiHvagix?eccor di ngly
deep engraved printing plate has only one co6l or “tone. A printed iInmage cam
t hus bantaghdplate préferatipdas aplifatityof iy stivenerabelements total surface and
an edge that is not color contrasting but nevertheless tactilely -

per cepti bl At engravjng depths of Iess than about 60 mcrons, the inks
have a tra .a‘?n&‘i?‘%eﬁéieﬁg’( &&quﬁnqel”ke%(ﬁ?%?éﬂe preag and Thside areas macreasegdhe
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t he 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 the characteristic tactile impression of an in-

taglio image. If the engraved areas have corfesponding 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 impfoved 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.

The cross-sectional profile of the edge area in the plate can have any possible
form, but is expediently wedge-shaped or trapezoidal. A step-shaped design of the
| edgé area is also possible, i.e. the edge area itself has different engraving depths. If
there are a plurality of structural elements of a printed image, the edge areas can also

have the same or different form independently of each other. For example, the edge




possibility of combining an opaque edge area with a transparent inside

area. If the inside area is not designed as a plateau paratret—to the ptrate
surface but as an inclined plane, color progressions fromlight to dark can
al so be produced in the inside area of the structural el emeht] A§BNRN05
transparent inks. Further, the engravithg depth of an edge area can be

I ncreased or reduced con tinuously or in steps, for exanple in the course
of an engragved line. |f. a plurality of inventive structural elenents are

pr ovi dé’é’%i , ‘%”r“r‘eStBP?‘Hf’L‘a]emé’éé?n RENEHYEdn @ Wergechane end apathenase the same
or di f{grepdigengravi ng depth independently of each other. Mere variation of
tshe engraving depth in the edge and inside areas can thus pro duce a great
variety of possibilities of conbination and design in the printed i mge.

The engr avilhg gebdieiryadf thh everligandnshpersi DR Ry 8 3ot h@bg@ttt%éiﬂg%gtrﬁﬁbﬂgy by
the de sired printed image. The engraving w dth of tJhe edge area 1s’in the
range bf- asPEChiatios andpsgBeCanibersshestedibe theneppeyvi wighedtdebtrivionhe i nsi de area
necessarily results in the engraving of the structural elenment fromthe

engravin y dt.h .of the structural. el enent, the engraving wi dth of the edge
ar ga \altlndgt ﬁ‘ggéﬁsdag\%er?ds ‘ngdgfr??at‘ws tpgﬁ? H@t%@ggqceg-ﬂp %rpgsjeeqjioaml prafient gan
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-6 2 1 F—~~L~ rial synbol, character or other synbol, erel y cha?%cters,_

i n par &n gadlinedplpreralativecto the phate avtfors, are preferred. A plurality of
structural elenents can al so be conbined in -

The surface of the inside area can be equipped with a basic roﬁghness pattern fhat
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 trapézoida] 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 sepérated 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.

If commercial intaglio inks are used, the engraving depth of the edge area is
about in the range of 60 microns to 150 microns, and that of the inside area about in _

the range of 10 microns to 120 microns.

Preferably, the engraving depth of the edge area is in the range of 100 microns to
150 microns, and that of the inside area in the range of 60 microns to 100 microns. At

these engraving depths, an ink layer thickness at which the inks are already opaque
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| mage, since the inside areas have |l ess ink than the edge areas. Depending
on the selected ink |ayer thickness of the edge and inside areas, usual
intaglio inks can be printed opaquely or, to a certain degre? £ra onns
transparently and translu Gently. Wthssuitable |ayer thickn sgesl%n‘d‘ﬂan
expedi ent choi ce of background color; color tones with different brightness
and col or saturation are obtained. If ink |ayer thicknesses are

suf f i ciandmioylodzérf lervert transparemstffechiseattital imedietprnttedimageasihl donvinst-b! e to
the human.eye w.thout further aids. This presupposes nornmal lighting

condi t F5hdn gHodnks 1,¢ap PYINgSS iprasi Rrodheed with asangoedinglsdenpeengsadtd n t he |

Irwent | Dr i printed i e is pr.oduced that has a unjformcql or tone
over ier }slﬁtnﬁéﬁq gtsel}l%fsgg Pﬂ%gﬁgﬁg@?ﬁ'@gﬂf‘%ﬁdﬁvaﬂﬁi%&t webe Rreduged dhatdag anas an
edge t hatfolm | Al | reepti bl e.
If t rangi}};)far endtw(igrn%gkgfrvgf;ggg%@is%\dt g%vdgﬁ%lﬁleetng{r ﬁﬁﬁ)ttc? ﬁer é@%%?ﬁ)ﬁ%ﬁgpi n the
pri nt edeventigdesapenlddy percepgblenk | ayer thickness. Thus, printed inmages can
be equi pped with a tactilely perceptible edge in color contrast with the

i nside areg, or an opaque edge area conbined with a transparent inside
area, in d%&éﬁ’i‘&éﬂi’d@g gepthsofiless thay aboutrfitmicrens, thn énksclnarekes tramsptabent

i . LNt | | di ngl he ink | f th
et oo Canaeionif B bRty TRl PR b BRES bod -yqt?tﬁist@sequ'fré‘mg? pibs,
i b e T i e PP LR S Rlek B B AP,

foils, gpaping depilismat eelevietithe! pritited ith@gdsscantyy EhiPEE Wathesn Gdp tﬂﬁﬁsl | ayer
conposite materials. In_particular, the inventive nmethod is stuitable for
print i tastidely peceaptible and hentrasisin erdet whtthghe snsidel areds Meérebvere ipee tis the

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

If the inside area is not designed as a p]ateail 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 | v

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.

The engraving width of the edge and inside areas is determined mainly by the de-
sired printed image. The engraving width of the edge area is in the range of 120 mi-
- crons to 500 microns. The engraving width of the inside area necessarily results in the
engraving of the structural element from the engraving Width of the structural element,

the engraving width of the edge area and the engraving depth of the inside area.

The structural element can represent any geometrical element, e.g. lines of a
great variety of widths, preferably with a width up to 3 millimeters or more, or ele-

ments with an e.g. circular, triangular, square or asymmetric outline structure, a picto-
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Engravi ng 10, which serves to receive ink and is equi

f orgery- proof ness, such as security docunments and.
for exanpl e bank notes, shares, bonds, | certificates,
abel s and the |ike. Further enbodi nents and advant ages
| be explained in the followwing with reference to the

i ons shown in the Figures do not necessarily correspond
ons and serve primarily to inprove clarity. Fig. 1
inventive printing plate in cross section, Fig. 2
conventional printing plate in cross section, Fig. 3

a front view, Fig. 4 shows a detail of a printed data
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11 21 FEB 2005 in particular in the enbodi nent 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 nmake the print ecyi gge&%r ker
but the latter has reached a saturatiog.value. To produce a horlong 5
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 .
r educegial sgmpobdberdcter arasther symidl] wheR b 0Maracters Goapareicilar Afpliantia@rico
printing plate for producing a printed inmage with at | east one engraved
apea i FPEREIYEATE pgﬁéer@ée{& HEH Ky Of sirperaliclemgntsioas adsymbavenbinesbinhas one
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char actessdsz eq. contdmionat hnagilgeffegaté.s desi gned to be wedge-shaped or
trapezoidal. 3. Aprinting plate according to claim1l, characterized in
that the edge area, is designed as a wedge with a round tip. 4. A printing
plate. accorﬁ?%@"?’éﬁl‘é‘r\w‘tgh%])@nmg plates Fe prpferaldy produced by engravingewithr f ace
of the inside area is provid wi th,a basi,c.roughness pattern as an i nk
trap. & t%,‘z\{ %’??th‘%ﬁ’ g@})e;g?ggﬁav&&?gr%cﬂ&i%e Jrih %ﬂﬁ?ﬁioqﬁpi the S‘B‘I?f?ﬁeéetb?r i zed
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accor diselpctive aayiatibn of dhaengratiaglepthand illed ivild idkfdriipe pmﬁngrl?e%(ﬁi ea
has an engraving depth tl of 10 mcrons to |20 mcrons, preferably 60 m:

| rons tlumugprningnak iy trapsfsriedifrony the depreasions df thy plateatoythefsurfhee nfal to.

6, charagterized.in.that the,edge area and_ t.he inside area _each have an
engr aviSHSGEEt odpﬁ\m]{%@pflgqrpd %Iﬂéqju%q%aégd, 1.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 pﬁnted 1mage, such
as width and ink layer thickness, result 'ffom the abovementioned values for engraving
depth and width of the inventive plate and in dependence on the ink used in prinﬁng.
However, the transitions between edge and inside areas and the edges and corners of
the printed areas are not absolutely precisely delimitable as in the engraved plate. The
transitions between edge and inside areas and the form of the edges and corners in the
printed image are more or less fluid in dependence on the ink composition used and its

viscosity and in dependence on the plate engraving depth.

As described above, the ink thickness difference between edge areas and inside
~ areas leads to elevated tactility of the inventively produced structural element of the

printed image, since the relief structure of the printed area is much more complex




in the printed i nage have the sane col or tone when viewed wWith the naked

eye. 8. Aprinting plate according to any of clains 1 to 7, characterized
-in that the edge area has an engraving width b of |20 mcrons,to_500

m crons and an engraving width of the jpase surface d of 0 to Z‘:dOFﬁﬁc?Q@ﬁs.
-13 21 FEB 2005 9. A printing plate according to any of clains 1 to 8,
characterized in that the structural elenent is designed in the formof a

char actcempanet] tor a piintedrinedgesptotioted dordinprtd Thé pHoPAAL ?h@@f‘c%%@ﬁoﬁalrfny_ of
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the ink layer in the inside area is designed as a plateau that is lowered
relative tdnedditionkinkissaved despitestigesamesa. evid. impraedditactility of thequriritddng t o
claim12, char acé%r.i zed i n_ghhat- thegj{gﬁ | ayer thickness difference between
edge ar®48&nunssbednsidp areashayg less ik yhapthesddgeiareas. 14, A data carrier

according to claim12 or 13, characterized in that the edge area is

desi gned t gy mﬁ%g&, K BOEZR ta.caryier acconding
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to 16; caracterlﬁ%dtjnt at . the X . ) - )
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.

If transparent inks are used in the inventive print, the color tone in the printed
image depends on the ink layer thickness. Thus, printed images can be equipped with a
tactilely perceptible edge in color contrast with the inside area, or an opaque edge area

combined with a transparent inside area, in dependence on the ink layer thickness.

The remarks on the engraving of the printing platé apply accordingly to the ink

layer of the inside and edge areas with respect to the possibilities of design variation.

All substrate materials that can be used for intaglio are suitable for printing with
the inventive method, such as paper, plastic foils, paper laminated with plastic foils,
varnished paper and multilayer composite materials. In particular, the inventive

method is suitable for printing data carriers that must meet high standards with respect




printed structural element is designed in the formof a character and/or
pictorial synmbol. 18. A data carrier according to any of clains 12 to 16,
characterized in that the struc tural elenent is designed in 2 HeFfBr2A06f a -
l'i ne. - 14 21 FEB 2005 19. A data cgrier according to claimi18, - = :
. characterized in that the ine has a wdth of 0.1 to 5 mllineters, ‘
preferably 0.5 mllinmeters to 3 mllineters. 20. A nmethod for producing an
i nt agl ito fergent-prapfpésat sudtoas gpcurity decuments had dobymentsad! valus, FoPEk&hpR: t he
followng steps:. - providing a printing plate with a printing plate
suy f ac®ankpgtes, shages Hongs.aeertifieates ormacherss saoudity tabeld and the Ided.nt i ng pl ate
suf face by nmeans of an engraving tool so that the engraved area has one or
nore structural el nts .in i,ch the edge .area. has. reat er engraving
dept h thantthTlJﬁtZ]e{ ﬁ@%gglﬁ?%ﬁ?ngﬁngégesa? CAREeRtp WHEP%@X%SFW& rectly
adj ace LS r i sng,pﬁg . . 1S | ed
rel ati ggn?% t &e]hgrribﬁéing% tgltgf@gl %’H??’ace. feﬁhﬁlsg%%ggﬁﬁo&gﬁlﬁééﬁg% \pl)}fd(’;cess
for prinetéssarily qorrespend tordgeaosisirelations phd BEveGprithatiF RGaPrevVEelddtyany of
claims 1 to 11 is used. 21 FEB 2005 Abstract -, The invention relates to
an intaglig.printing plate for producing a printed ima a : ‘
Fig. 1 shows a detail of an inventive printing plate in cross section,

Fig. 2 shows a detail of a conventional printing plate in cross section,
Fig. 3 shows a bank note in a front view, : 1
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
the engraving graver, approximately 0 microns and can reach 10 microns. In the trape-
zoidal or other rectangular design, d is in the range of 10 microns to 500 microns. If a
cone with a rounded tip is used as a graver in engraving, it is to be taken into account
that corners and edges are engraved in rounded fashion. The resulting geometrical
form of the edge area is thus for example a wedge with a round tip. Instead of two
edge areas, however, it is also possible to engrave only one edge area deeper. This em-

bodiment can be used especially expediently for example on one side of a self-

contained line in free form or as a border of a closed geometrical figure such as a cir-
cle. Likewise, the border can be engraved deeper only in a partial area. Thus, it 1s pos-
sible e.g. in the case of a rectangle to design only one side line as a deeper engraved
edge area. The edge area is still characterized by its engraving depth, engraving width

and flank angles a and 3, whereby if there are a plurality of edge areas these can have
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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 Jof the total surface, which does

not have an inventively worked relief. Due to the uniform engraving depth, the volume

oof the ink-receiving area is greater in comparison with the inventive plate by the vol-
ume of the cleared inside area so that much more ink is required to produce the same |

tactility and, if opaque inks are used, the same color effect as with the inventive plate.

Fig. 3 shows a sketch of a bank note as data carrier 12. A bank note usually has
different types of prints. The shown bank note shows for example background pattern
13 of fine lines (guilloches) produced by offset and serial number 14 applied by letter-

press. Further, there is printed image 15 representing the number five. Printed image

15 is realized by conventional intaglio.

The inventive print, which can be produced for example with a printing plate ac-
cording to Fig. 1, is provided only in a partial area of the bank note in the example
shown here and consists of printed area 16, which indicates a portrait. The different
halftones of the picture motif are rendered by variation of line distance and/or line
width. Each line appeaﬁng in the portrait corresponds to an inventively printed struc-

tural element. Edge areas and inside area of each structural element are seamlessly




"10% & ()- !4%0% H & ()-& 10% & ()- \?dEr S4Y% 95! 10% & ()- &34m 10% & () -

fy2 10% & ()- &YU@10% & ()-f#: !110% & ()-&z#10% & ()- bCY%
04098 ()-3@L0% ()- 10\ 10\ 10\ 98<10% & ()-yY: 10% & ()- o
9810% & () - 2"} "?bCYY%&@ 10%& () - 9s! 10%H () - YM 10%& () - 910982 () FEB 2005
| f @LO%VE ()-,! 7f @10% E{E& () -, “DnopdE:/ 10 103" 10% ()- 9S210% () -

L HHLI09R ()-G fs!10% ()- 9109 ()-9#10%& ()- pq.

"1 P. /! Ndj%nt &id ese SARULYSN (a)lio3 ARGk [ayers@F different thickness, the edee
109% & () - FI n$109%& ()-! MLO% " & ()- 10" " >###S$f $dE. / | N#10% +z#10% &) -
09 & (area bavinggsthickyr ink layer than the inside area. The ink-saving effect in the inven-

. N

tive 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 ]iné 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 printéd 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
~ is 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 éar_rier upper side 18. The level
difference between the unprinted substrate surface and the surfaces of particular ink
surface area 19, 20, 21 is defined as the ink layer thickness of edge area Dy and of in-
side area Dy. The printed area is characterized by an ink layer that is thicker at the edge
areas than in the inside area and leaves a tactilely perceptible pﬁnt. In the present case,
the ink layer thicknesses of edge areas 19 and 21 are the same and the profiles wedge-
shaped. However, it is likewise possible in a further embodiment that edge areas 19 |
and 21 have different ink layer thicknesses and/or different profiles. _Depending on the
ink layer thickness, the inks show transparent or opaque properties so that the edge
areas and inside areas face the viewer as homogeneous surfaces in the case of very
great ink layer thicknesses or visually distinguishable areas at lower ink layer thick-

- NESSES.

The advantage of the inventive embodiments is that the reduced ink layer thick-
ness of the inside areas compared to the edge areas leads to a distinct saving of ink.
Simultaneously, the tactility of the printed image is retained or increased, however,
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
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1. An intaglio printing plate for producing a printed i mmage with at least one en-

graved area in the plate surface, characterized in that the engraved area has one

or more structural elements in which the edge area has a greater engraving depth |

than the inside area, the edge area and the inside area are directly adjacent, and

the inside area is designed as a plateau that is lowered relative to the plate sur-

face.

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

signed to be wedge-shaped or trapezoidal.

- 3. Aprinting 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 edgé
area has an engraving depth 7z 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 6f 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.
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tural element is designed in the form of a character and/or pictorial symbol.

A printing plate according to any of claims 1 to 8, characterized in that the struc-

tural element is designed in the form of a line.

A printing plate according to claim 10, characterized in that the line has a width a

of 0.1 millimeters to 5 millimeters, preferably 0.5 millimeters to 3 millimeters.

A data carrier with a printed image produced by intaglio comprising at least one
printed image area having an ink layer," characterized in that the printed image
area has one or more printed structural elements in which the ink layer thickness
is greater in the edge area than in the inside area, and the ink layer in the inside
area 1s designed as a plateau that is lowered relative to the ink layer of the edge

arca.

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

difference between edge area and inside area is tactilely perceptible.

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

designed to be wedge-shaped or trapezoidal.

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. *

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.

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 pictorial

symbol.

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.

@5a5& ()- eeveeelffdE{Y:N !69sf/z




| 6f - 109648 ()- 105 105 105f 7nL0%& ()-f5S 1006& ()- 94" 10%6& ()- f11S

1096& () - gg] hhi 7KkwU3mbC; | # #109%HH#HE () -!s" 109%1H& () - | 1z#I0VAHIFR (=T

A2nb

10% H; H&' () - b, 810%H& ()-! FPL! 10%F& ()-kYlI | nmm})

igw&o() 49(F1 109%&: () -z! 19F+" 10%_H1H&g )-2f (10%& () - L&’ 10%42 @)F&‘%% '10%
H, H& () - nnsnnnnnnnbC: ! # $10%&' () W& ()- 10H 10H 8 101\ )
10HS7109%+&: () - 95@10%4 () - f93: 10%H& ()-nToo pqrrrwlGdC ! # 10]

\ #1090 -l@l
OALE () rrarar i poceC o T o gty EhaRtaa i fratdeinsbass wd%
&1 O/(]D p& () O;h to 5 millimeters, preferably 0.5 millimeters to 3 millimeters.

20. A method for producing an intaglio printing plate for printing a surface by
intaglio comprising the following steps:
- providing a printing plate with a printing plate surface, and |
- engraving at least one engraved area in the printing plate surface by means
of an engraving tool so that the engraved area has one or more structural
elements in which the edge area has a greater engraving depth than the in-
side area, the edge area and the inside area are diréctly adjacent, and the in-

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.
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7 - The invention relates to an intaglio printing plate for producing a printed image
with at least one engraved area in the printing plate surface, characterized in that the
engraved area has one or more structural elements in which the edge area has a greater
engraving depth than the inside area, the edge area and the inside area are directly ad-
jacent, and the inside area is designed as a plateau that is lowered relative to the prmt-
ing plate surface, to a method for producing the printing plates, to a data carrier with a

printed image produced by mtagllo, and to an intaglio printing process.




