-1 8 JUNE 2006 Document of value This invention relates to a data carrier printed with a tactile
halftone image, a method for producing it and a printing plate suitable therefor. Data carriers
according to the invention are in particular security ]dchments or documents of value such %s bank
notes, ID cards, passports, check forms, shares, cer- tificates, postage stamps, pla &icketd8nd the
like as well as labels, seals, packages or gibenglemnentsdieieprotecting products. The simple
designation "data carrier" and "se- curity document or document of value" hereinafter will therefore
always include docu- ments of the stated type. Such papers, W%;ucose commercial or utility value far

exceeds their MAEHAPAIOR THISE be 3¢k SREHE HEMEthe ARG e RN RRABRAESA imitations
and forgeia by o iRbiR MIgaSHERR d PRYIGRE hatefQiRyRVIER with special security elements that
are ideally not imitable or falsifiable, or only with great effort. In the past particularly those security

elements have proved useful that are identi- fied and recognized as authentic by the viewer without
aids but can siHRIR&AEBECEARIBE SRoths B SREIPIhar § i8RaLH eHoR SaHERY decByeaimarks,

which cag qn AR BFARARLELI IR HRARAIAD ARG PABITTRKIGA MRS okarluced by intaglio

printing, which are characterized by their tactility which ca be imitated by copying machines. Line
or intagliaipcattngpas tpgetistatanpstgahivtaglie printththddike anpathas lainigoeal foppcitpeg data

carriers, in.particular papers of value such as bank notes. and the like. |ntaglio printing is ¢haracterized
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Such papers, whose commercial or utility value far exceeds their material value,
must be recognizable as authentic and distinguishable from imitations and forgeries by
suitable measures. They are therefore provided with special security elements that are

ideally not imitable or falsifiable, or only with great effort.

In the past particularly those security elements have proved useful that are identi-
fied and recognized as authentic by the viewer without aids but can simultaneously
only be produced with the greatest effort. These are e.g. watermarks, which can only
be incorporated in the data carrier during papermaking, or motifs produced by intaglio
printing, which are characterized by their tactility which cannot be imitated by copying

machines.

Line or intaglio printing, in particular steel intaglio printing, is an important
technique for printing data carriers, in particular papers of value such as bank notes

and the like.

Intaglio printing is characterized in that linear depressions are formed in the
printing plates to produce a printed image. The ink-transferring areas of the plate are
thus present as depressions in the plate surface. Said depressions are produced by a
suitable engraving tool or by etching. The mechanically fabricated plate for intaglio

printing produces a wider line with increasing engraving depth due to the usually ta-



-2 8 JUNE 2006 pered engraving tools. Furthermore, the ink receptivity of the engraved line and thus
the opacity of the printed line increases with increaging engraving depth. In the etching of intaglio
printing 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 dep '5 @Oeor?graved

lines depgsidingriBraaiisues1onFiliehefahvng, iRecinRatareptie gctfahprénibrgvereiatamdnkgf pasty
consistency is ap- plied to the engraved plate and the surplus ink removed from the surface of the
plate bythevipie)thladshsrriyntrsblise giomiessath dBRIRasHH M iagsieRlons. A sub- strate,
normally paper, is then pressed against the plate and thereby also into the ink- filled depressions of

the plate, and feqpRvagagIBF Ymggﬁ%yﬁﬂhﬂﬁgrﬂmmhefﬁ@ﬁpﬁﬁﬁf@%%&ffm@@lﬁ@aﬁéicks to the

substrate surface and forms a printed image there. Iftransparent inks are used, the thickness of the
inking detenpipésiitib eclaenunellyringst kdghedobseaudstohickimgipidducpsi thingrgvaitegdata carrier

with small ink_layer thicknesses, and darker r tones Wlta n printing with thick ink layers. Ink layer
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basis of it$ tactil he tactility’ cannot be imitated with a copier so that line‘intaglio printing offers
high-grade o tectinalhg paystridgdkesSsstd praiedtithage steam d ¢herichigch b outy drelynkith special

additiong|. effort, since the ngraved surfaces of the printing plate usually do not transfer any ink to
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printing.

If transparent inks are used, the thickness of the inking determines the color tone.

Thus, a light color tone is obtained when printing a white data carrier with small ink

layer thicknesses, and darker color tones when printing with thick ink layers. Ink layer

thickness is in turn dependent on engraving depth to a certain extent.

Line intaglio printing permits relatively thick inking on a data carrier in compari-
son to other common printing methods, such as offset. The comparatively thick ink
layer produced by line intaglio, together with the partial deformation of the paper sur-
face resulting from the paper being pressed into the engraving of the plate, is easily
feelable manually even to the layman and thus readily recognizable as an authenticity
feature on the basis of its tactility. The tactility cannot be imitated with a copier so that

line intaglio printing offers high-grade protection against forgeries.

Such printed images can be printed all over only with special additional effort,
since the unengraved surfaces of the printing plate usually do not transfer any ink to
the paper being printed, so that the printed image is normally always limited to motifs
composed of narrow lines. A combination of all-over printing with tactility is impossi-

ble with conventional intaglio printing.

A further intaglio printing technique to be distinguished from line intaglio is ro-
togravure. Rotogravure, in particular halftone rotogravure, is characterized in that dif-

ferent gray or color values of the printed image are produced by cells disposed regu-



A further intaglio printing technique to be distinguished from line intaglio is ro- togravure. Rotogravure,
in particular halftone rotogravure, is characterized ip that dif- ferent gray or color values of the printed
image are produced by cells disposed regu -3 8 JUNE 2006 larly in the printing plate, spa 8§ with
wide bars and having different density, size and/or depth. In rotogravure the printin% H%P%g fe

producedAay exanwiRimach pniea!vp e MeamsviderByiR g Hok einbydiererq! dshsiggtspbeam or
laser beam. Rotogravure typically uses fluid ink and a doctor blade. The princ‘%i)elee of the printing
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Conventional rotogravure and line intaglio therefore have the disadvantage that
no tactility in the printed image along with all-over printing can be realized in one

printing cycle.

The problem of the present invention is to provide a data carrier with elevated
forgery-proofness that has a picture motif that is both tactile and difficult to imitate by

printing technology and optically striking since produced by intaglio printing.

A further problem is to provide a printing plate for producing the inventively

printed data carrier and a corresponding production method.

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

matter of the subclaims.

The invention is based on the printed image provided on the data carrier and pro-
duced by intaglio printing being a halftone image. Said halftone image includes di-
rectly adjacent printed partial surfaces in at least a partial area of the image, the partial
surfaces having certain tonal values and at least a partial area of the image being per-

ceptible tactilely.

"Halftone image" designates according to the invention an image having inter-

mediate tones between the lightest and darkest places of the image. If a black-and-



surfaces having certain tonal values and at least a partial area of the image being per- ceptible
tactilely. "Halftone image" designates according to the invention an image having inter- mediate tones
between the lightest and darkest places of the image. If a black-and -4 8 JUNE 2006 white image is
involved, "tonal value" refers as usual to a value on a gray scale from white to black’ H%&/%Q/%(F the

present igtaiIAARES NRsBIBE tilyovhlikek-pstdrwhifeshalftonevimagen aasrianisgl@erspmatic
colors, namely white, black and gray, but of course also to one- or multicolor halftone images
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values. In especially preferred embodiments, the printed image has a much greater tonal-value range,
so that n?ﬁ fﬁéﬂ?gﬁ%%%me@ﬂm%% t%@&%ﬁS%ﬁPéﬂéﬁ&% ea%ﬁﬁ%fa. The finer
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three-dimensionally, and the printed image ideally approaches a photographic representation whereby
the tonaliidledapiadualonspusswbstorie tmbehprigigasiccantirunlisly of dbespipes, dhanpgratdever,

that four halftgne ste sag ady convey a.very realistic halffone.impression. At six halftone steps, the
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Representation of portraits is especially preferred, since human perception is trained to see extremely

fine diffefeMisd AT ERIEFe8aey HUE i Seciythafigntaniy Hehihnd PiadaiGhicalad e #i8 security
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number and form. Since conventional intaglio inks are transparent and transiucent to a certain de-
greater the tonal-value scale, the better motifs can be represented three-dimensionally,
and the printed image ideally approaches a photographic representation whereby the
tonal-value gradations pass into one another quasi continuously. Tests have shown,
however, that four halftone steps already convey a very realistic halftone impression.

At six halftone steps, the layman already sees relatively little difference over the pho-

tographic halftone image.

The halftone image can represent any desired motif. However, pictorial represen-
tations are preferred. Representation of portraits is especially preferred, since human
perception is trained to see extremely fine differences in portraits, so that the recogni-
tion value and thus protection value of this security element is especially great. A plu-

rality of halftone images can also be combined in any desired number and form.

Since conventional intaglio inks are transparent and translucent to a certain de-
gree, color or gray tones of different brightness and color saturation result with suit-
able layer thicknesses and expedient choice of background color. The different bright-
nesses according to the invention, hereinafter designated "tonal values," can thus be
produced solely via the ink layer thickness, i.e. the printed partial surfaces of different
tonal values are printed with an ink layer of different thickness. Thus, light color tones
are obtained when printing a white data carrier with small ink layer thicknesses, and
darker color tones when printing with thick ink layers. It is also possible that not only

brightness but also color saturation changes in accordance with layer thickness de-



gree, color or gray tones of different brightness and color saturation result with suit- able layer
thicknesses and expedient choice of background cqlor. The different bright- nesses according to the
invention, hereinafter designated "tonal values," can thus be produced solely via the ink layer
thickness, i.e. the printed partial surfaces of different tonal values are printed with & iikaayeP of
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brightness va saturation, however. The In ayer thickness on satura- tion and
brightnesach tmbaut®terinsingd. d€chedinglpufifeachtiddifaderalecasehd. mKda yeachitknessd substrate. If

there is sufficient difference in the ink Jayer thicknesses of adjacent surfaces, readily visiple contrasts
result fo@fﬂé%%%%smmwﬁvé CopFASLS TS ilﬂamhaysomia%%%oaﬁﬁormm
viewing %@%@uﬁfé@fﬁﬂﬁ?ﬁ ﬁ@ﬂﬁY@%Wﬁd@ﬂ&ﬁ%Hﬂ@ﬁﬁoﬁﬁa@%@anﬁﬁ@ﬁ%@{ a portrait, is first
subdivided into tonal value-based partial surfaces. The individual tonal values or groups of tonal
values of this conversion are then assigned different engraving depths for the printing plate to be

produced, cooF@PARBIGHPARVEIRE MG DESHi Mg i dh HRFRIRPEN § ROTHG GelSthiidr black
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converted into corresponding en- graving depths on the printing plate accordingly. The engraving
depth of greypatef nesalesshugsfof thdumingraispesiathenalssatned diidsrnone ngkaoiingkdyphich
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5-micron steps, the gray wedge begins with a field with an engraving depth of 5 microns, the next field
has an ef@fralitig- All tonal values of the original are to be converted into corresponding en-

graving depths on the printing plate accordingly. The engraving depth of the plate nec-

essary for producing a special tonal value varies from ink to ink.

Which assignment is necessary can be easily determined by proofing a stepped
gray wedge with the ink under discussion. The gray wedge has for this purpose a plu-
rality of surface elements that are lined up and differ in defined engraving-depth steps.
For example, if the engraving depth is varied in 5-micron steps, the gray wedge begins
with a field with an engraving depth of 5 microns, the next field has an engraving
depth of 10 microns, the next 15 microns, etc., up to an engraving depth of e.g. 100
microns. The field size is for example 5 x 5 millimeters. The individual fields are sepa-

rated only by narrow separation edges.

If the gray wedge is now printed with a special ink, one will ascertain that the
first field has a special light tonal value that contrasts with the next field, the next
fields each having darker tonal values up to a field where the darkest tonal value is
present. From this field on there is no more tonal-value variation. Depending on how
many tonal values are to be used in the later halftone image to be printed, they are as-
signed to the particular fields of the gray wedge, thereby also obtaining the engraving

depths required for producing the printing plate.



depth of 10 microns, the next 15 microns, etc., up to an engraving depth of e.g. 100 microns. The field
size is for example 5 x 5 millimeters. The individualcqfields are sepa- rated only by narrow separation
edges. If the gray wedge is now printed with a special ink, one will ascertain that the first field has a
special light tonal value that contrasts with the next field, the next fields each havin%gjéijgn\{'ﬁezlQ Snal

values up to aTffigld swhere dbedriastitopalasbedpahirgg Torre R this. fiekhankheredsien-more
tonal-value variation. Depending on how many tonal values are to be used in the later halftone image
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values contrasting with increasing engraving depth, it can be adapted by measures known to the
expert. If a hakfonkalfigge ntgeiwhkecongragngraempslen e abi-lenak wbsaaee careardinated
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printed halionkeimage hasalasstitace caligiie. Whictoihe dalikey pertaase folviedhigher-ihan the light
ones. "Partial surfaces"” designate accordinﬁpto the invention surfaces constituting the halftone image.

The partRiSHeasthed Brntdd Aok Reinfsbhaliiraed Dage Bas e S WdAsSH eiehdprinted
partial Sqﬁfﬂﬁ?ﬁtﬂéi@&ﬂgﬁfg%@g@%%é@iﬁ? ',é(r"’lﬂjf}fﬁi%nﬁ' s that the adjacent partial surfaces

are not separated by unprinted areas in the printed image. Preferably, the proportion of printed partial
surfaces is greater than the proportion of unprinted partial surfaces in the inventively printed halftone
image. It is alsBastefesabiacks tHespgnitedapapndi g fates ioveatiBdomisanthPatjdedngdbahat the
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least a portion of the printed partial surfaces being directly adjacent. "Directly adja-
cent" means that the adjacent partial surfaces are not separated by unprinted areas in
the printed image. Preferably, the proportion of printed partial surfaces is greater than
the proportion of unprinted partial surfaces in the inventively printed halftone image. It
is also preferable for the printed partial surfaces to be predominantly adjacent so that
the inventively printed halftone image arouses the impression of a substantially all-
over print. The adjacent partial surfaces can have different tonal values, i.e. different
ink layer thickness, but also the same tonal values, i.e. the same ink layer thickness. In
particular, unprinted surfaces are used mainly for design purposes, for example to rep-

resent light reflexes or shiny places.

To increase the stability of the data carrier it can be expedient to cover the inven-
tive halftone image with a coating, such as a lacquer layer. Said lacquer can contain
feature substances, such as luminescent substances, etc., or other effect pigments, such
as liquid-crystal pigments. Moreover, the lacquer can be executed in matt or glossy
form. In addition, the protective lacquer layer serves to increase the glossy effect and

to protect the print.

Suitable substrates or data carrier materials are all substrate materials that can be
used for intaglio printing, such as paper, plastic foils, coated paper or paper laminated
with plastic foils and multilayer composite materials. In particular, the inventive

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



ink layer thickness, but also the same tonal values, i.e. the same ink layer thickness. In particular,
unprinted surfaces are used mainly for design purpgses, for example to rep- resent light reflexes or
shiny places. To increase the stability of the data carrier it can be expedient to cover the inven- tive
halftone image with a coating, such as a lacquer layer. Said lacquer can contain fe%{%%a%%%nces,

such as lwniieseprovpstancasiels setaitedetieniqigmantaosuahes Havighesysbaldagmerets.
Moreover, the lacquer can be executed in matt or glossy form. In addition, the protective lacquer layer
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The forgery-proofness of the inventive security element or security print can fi-
nally be increased further if there is a frequent change between the different tonal val-
ues of the partial surfaces. The partial surfaces differ here with respect to their superfi-
cial extent and/or their light/dark contrast and/or their tactility. The exact register be-
tween the different printed partial surfaces and the resulting special optical impression
of the security print can only be produced by intaglio printing, i.e. using a printing
plate in which the security print is engraved completely and with the necessary regis-
ter. The predominant portion of the ink-carrying partial surfaces is advantageously
directly adjacent so that a substantially all-over printed image is present in the later

printed image.

The inventive intaglio printing plates are preferably produced by engraving with
a fast-rotating, tapered graver, for example by a method described in WO 97/48555.
The engravings can fundamentally also be produced by means of laser engraving or

etching or any other suitable removal method.

In order to prevent directly adjacent ink layers from flowing into each other
along their boundary line before the ink dries after being transferred to a data carrier,
so-called "separation edges" are integrated into the printing plate between surfaces
with different engraving depth according to WO 00/20216 and WO 00/20217. Said

separation edges have a tapered, wedge-shaped cross-sectional profile. The tip of the



tween the different printed partial surfaces and the resulting special optical impression of the security
print can only be produced by intaglio printing, i.e. Létsing a printing plate in which the security print is
engraved completely and with the necessary regis-ter. The predominant portion of the ink-carrying
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printing.

If the engravings of the printing plate are not inked, or at least not completely
inked, that is, filled with ink, before the printing operation, the uninked area of the
plate acts only as an embossing plate, which can be used to produce so-called blind
embossings on a substrate during the intaglio printing operation. The embossed ele-
ments have similar proportions and tactile properties to the above-described printed

surfaces, just without the visual impression produced by the ink.
The thus produced printing plate is finally used to print the data carrier.

The high contact pressure during intaglio printing additionally subjects the sub-

strate material to an embossing which also stands out on the back of the substrate.

The procedure for converting a halftone original into an inventive printed image

is preferably as follows:

1. Defining the number of tonal values for rendering the halftone original (e.g. a

photo) by printing technology.

It should be noted here once again that the more tonal values are used, the closer
one comes to the appearance of the original. However, tests have shown that five

or six tonal values already permit a sufficiently precise halftone rendition.



inked, that is, filled with ink, before the printing operation, the uninked area of the plate acts only as an
embossing plate, which can be used to produce so-called blind embossings on a substrate during the
intaglio printing operation. The embossed ele- me'n?s'have similar proportions and tactile rties to
the above-described printed surfaces, just without the visual impression produced Wﬁ@%&ﬁ he thus

produceq prinrgpalate ithtinalivuseréosppatatiend i@ sathie halhedieampct pressure during intaglio
printing additionally subjects the sub- strate material to an embossing which also stands out on the

back of the substrate. The procedure for conyerting a halftone original into an inventive printed image
is preferably aS fobRE tHE ﬁe%iﬁmﬁéqﬂ%em@%? b uafaféi':rasrnréﬂeaﬁﬁa H¥one original (e.g.

a photo) by printing technology. It should be noted here once again that the more tonal values are

used, theiclospre @@ eRmehtothfspareRnsecef sheheriginalnttawaruendestsgvahgwiaihat five or
six tonal values already permit a sufficiently precise halftone rendition. -9 8 JUNE 2006 2. Preparing
the tonal-valudSeiirakivHEsidio e lRartdheckngines. o enravigEieniRYor rendering the halftone

motif by printing technology. 4. Determining the transparency range of the ink (unless already done)

and assign- inmé@_ﬁﬂhgaeh@ﬁéﬁiiﬁlkslﬁifﬁééﬁiékﬂﬁ‘@ tAheMIheY @Q&%@u&@@i‘ﬂ@ﬁrﬂi‘% I@Hétia!
surfaces of the printing plate to be produced by defining the surface areas with defined engraving
depth, defininguhaeeperativntbdlpsmadiengapving clepts, &atinan@tbe sepyaHepaagny piite by

removing the Qarticylar Ialyer gjeas, preferably by engraving technology according to WO 97/48555. 7.
. ra.srctueg?c. . _ . .
Proofing the spe€imen prints Tor evaluating the printing conversion and making any necessary

corrections. The inventively printed data carriers have elevated forgery-proofness since they
6.  Producing the printing plate by removing the particular layer areas, preferably by

engraving technology according to WO 97/48555.

7.  Proofing the specimen prints for evaluating the printing conversion and making

any necessary corrections.

The inventively printed data carriers have elevated forgery-proofness since they
are not reproducible with common printing processes due to the characteristic intaglio
printed image. This exactly registered positioning of the partial surfaces is not possible
by superimposing two printed images produced by successive, mutually independent

printing or embossing operations.

The tactilely perceptible picture elements additionally offer effective protection

against imitation by color photocopying or scanning of the data carriers.

Intaglio printing, in particular steel intaglio printing, thus provides a characteris-
tic printed or embossed image that is readily recognizable even to laymen and cannot
be imitated with other common printing processes. Steel intaglio printing is therefore
preferably used for printing data carriers, in particular security documents and docu-
ments of value, for example bank notes, shares, bonds, certificates, vouchers and the

like, which must meet high standards with respect to forgery-proofness.

The following examples and supplementary figures will serve to explain the ad-
vantages of the invention. The described single features and examples described here-

inafter are inventive when taken alone, but also inventive in combination. The exam-



are not reproducible with common printing processes due to the characteristic intaglio printed image.
This exactly registered positioning of the partial surg@ces is not possible by superimposing two printed
images produced by successive, mutually independent printing or embossing operatjons, lee tactilely
perceptible picture elements additionally offer effective protection against imitation%{/U&%l?o?rO 6
photocopigi gy seanmiet abtheraibbalcasied sbintaw it PERtiog i bahtcklaii 26 iBtag A @eating, thus
provides a characteris- tic printed or embossed image that is readily recognizable even to laymen and

cannot BBAAitd@FPBEEOBS HABH PANAJIBHISE SKeBOSREERREHHNOCHFRMRG sl toeretapdly

preferabIé(xﬁj%%gﬁf%lgﬂgﬂg%rg@%% jf%aiﬂl??tgiﬁlﬁ nge(:ﬁf‘j:t)éﬂg%yments and docu- ments of value,

for example bafik notes, shares, borids, certificates, vouchers and’the like, which must meet high
standards with respect to forgery-proofness. The following examples and supplementary figures will
serve to explalfighé shiowarithgek epthanréisidrviTWe described single features and examples
described here- inafter are inventive when taken alone, but also inventive in combination. The exam

-10 8 JUNE 246 @i?l"fﬁ@/\éoel\’t?aﬁrt%{%rﬁf?ar%@tiﬁ mants, but the invention is by no means to be

restricted thereto. The proportions showIT in the figures do not necessarily correspond to actually
existing relations and serve primarily to improve the clarity. Fig. 1 shows a bank note in a front view,
Fig. 2 shows &iglfiohe waybabtigitainFige d8E0WS consrtbrbintagneliyHiccoPMstEinto
tonal-value separations, Fig. 4 shows an inventive halftone image with partial surfaces, Fig. 5 shows a

halftone imag@fg.i%%‘o%%m&?&gevﬂmfﬂ)ﬁgﬁ&ﬁg@%th'ﬂgrtﬁﬁ shws.a detail of Fig. 5, Fig. 5b

shows a front viéw of an inventive printed image, Fig. 6 shows a halftone image original converted into

tonal-value selgarations, superimposed with a pixel screen, _ _
ig. 5 shows a halftone image original, superimposed with a pixel screen,

Fig. 5a shows a detail of Fig. 5,
Fig. 5b shows a front view of an inventive printed image,

Fig. 6 shows a halftone image original converted into tonal-value separations,

superimposed with a pixel screen,
Fig. 6a shows a detail of Fig. 6,
Fig. 6b shows a front view of an inventive printed image,

Fig. 7 shows a halftone image original, superimposed with tonal value-based par-

tial surfaces,

Fig. 8 shows a halftone image original converted into tonal-value separations,

superimposed with a line screen,
Fig. 8a shows a detail of Fig. 8,
Fig. 8b shows a front view of an inventive printed image,
Fig. 9 shows a halftone image original, superimposed with a line screen,
Fig. 9a shows a detail of Fig. 9,

Fig. 9b shows a front view of an inventive printed image,



Fig. 6a shows a detail of Fig. 6, Fig. 6b shows a front view of an inventive printed image, Fig. 7 shows
a halftone image original, superimposed with tonal value-based par- tial surfaces, Fig. 8 shows a
halftone image original converted into tonal-value éép'arations, superimposed with g line sgéﬁgn Fig.
8a shows a detail of Fig. 8, Fig. 8b shows a front view of an inventive printed image, E@IFE) ws a

halftone imaggrpridinahswiel firased yithedingnsereanivEigrideeghavwge detail of Fig. 9, Fig. 9b
shows a front view of an inventive printed image, -11 8 JUNE 2006 Fig. 10 shows a further variant of

an inventive printed image, Figs. 10a and 10b show details of Fig. 10 with fine structures, Fig. 11
shows a furthdrgsridit BFQA%EIF&We e @irhagel B OSHLSESSt view of an inventive printed

image with additional tactile structural elements, Fig. 12a shows a cross section through an inventive

printing plate, Fig. 12kishows fusress\sedtiarothiauahenti ivpritiveddatagarrier along A - Ain Fig. 12,
Figs. 13 and 14 show cross sections through an inventive printing plate, Fig. 15 shows a cross section

through an inventive data carrier. Fig. 1 shows.a sketch of .a bank note as data carrier 1. The printed
image of & bakIenbfe RS AN Y SIREAhABIRVIGYS PRty BReA A A Bl A duced

separatelyfyadiffaeent manting process. The depicted bank note shows for example printed image 2
representing the numeral 5. Printed image 2 is realized by conven- tional intaglio printing, which
means that different brightnesses are rendered by line screens with varying line distance or line width.

Further backgfr}ﬁjdd?%é Vs A Srapesection throtgh an inventive printing plate,
Fig. 12b shows a cross section through an inventive data carrier along A - A in

Fig. 12,
Figs. 13 and 14 show cross sections through an inventive printing plate,
Fig. 15 shows a cross section through an inventive data carrier.

Fig. 1 shows a sketch of a bank note as data carrier 1. The printed image of a
bank note is typically a superimposition of a plurality of printed images each produced
separately by a different printing process. The depicted bank note shows for example
printed image 2 representing the numeral 5. Printed image 2 is realized by conven-
tional intaglio printing, which means that different brightnesses are rendered by line
screens with varying line distance or line width. Further, background pattern 3 of fine
lines produced by offset, and serial number 4 applied by letterpress, are present. In

addition, partial areas produced by screen printing might be provided, etc.

Inventive print 5, which is to show a portrait, is provided in a partial area of the
bank note in the example shown here and rendered only schematically. The precise
description of the inventive print, the printed data carrier and the printing plate used

will be explained with reference to the following examples and figures.

Fig. 2 shows a halftone image that is to serve as the original for the inventive
printed halftone image. In the present case this is a black-and-white photograph, which
usually does not have any grid recognizable to the naked eye. The grid visible in Fig. 2

is only selected secondarily to make the "photo" capable of being duplicated by print-



lines produced by offset, and serial number 4 applied by letterpress, are present. In addition, partial
areas produced by screen printing might be providefg, etc. Inventive print 5, which is to show a portrait,
is provided in a partial area of the bank note in the &xample shown here and rendered onl
schematically. The precise description of the inventive print, the printed data carrieé ll:\IrI]]gEtth%rinting

plate usedgwit heotsplaimad withirelieserae. to thedalle\aingiPsamplasrancigusas. fddindishows a
halftone image that is to serve as the original for the inventive printed halftone image. In the present

case thisSt@@dmackeltidivhrtliomstbags RIS Ay @bey pbiravastiylgianecheiizsble to the
ked id visible.in Fig.12., i ' the ;'photo” ble of bei
o reaca e N et o1 2 oLl

and is to be under- stood as a classic halftone image containing a plurality of intermediate tones
between the lybeosdtogapvhiue xehitemdralftone thrpaeaiess wisapiepiaks dofsi kedhadionrding to the

invention, halft separations are prepared from the halftone prigjnal. Fi .i.shows .@. a halftone
et T B R D e e e N R R oroy

dark graycaid hideks, whicklyavaiteetiniderived fiedithedralfienelopiginalmisiaholywihibligh 2 Said
originals according to Figs. 2 and Fig. 3 can now be superimposed by a screen, whereby the

individuadPsihfiariysadeen dhadialitens argmahndierradpikiitare a3 it peliArcRidigdfies. The
original ng%&%‘%{ﬁéf?@ .%%H“ﬁ%%@%%@ﬁ(ﬁés%a‘ A ARHISHhIQEBS fle %ﬁ@@ﬁﬁ?@%ﬁfﬁp'e’

regular, metrical structures and rand stributéed, irregular and complicated structures can be
used. Thsulifaitssafpixe loartial Hunfatesc dreliervdsen perdefinarhad willtdinst tmas yadssible to use for
instance parallel, almost parallel, spiral-shaped, star- shaped, intersecting or intertwined line systems

with a zigzag, ﬂ%‘(}érfe‘ﬁ%‘é?tcea Ci)%%'%‘éké’lﬁ AL PRT P HIGRES L IT IR GRL R FUIER Sych as
circles, ellipses, tnan& es and other polygons.

screen. Both simple, regular, geometrical structures and randomly distributed, irregular

and complicated structures can be used. The limits of the partial surfaces can likewise

be defined at will.

It is thus possible to use for instance parallel, almost parallel, spiral-shaped, star-
shaped, intersecting or intertwined line systems with a zigzag, wavy, arcuate, circular
or straight course, guilloches, geometrical structures such as circles, ellipses, triangles

and other polygons.

The various described screen variants for breaking down a printed image into
partial surfaces can of course also be combined. The original can be divided into par-
tial surfaces at will, the only restriction being that printed partial surfaces are adjacent

at least in a partial area of the printed halftone image.

The original image converted into partial surfaces with certain tonal values is in
turn assigned the engraving depths for converting the original into an engraving on an
intaglio printing plate. The engraving depths are ink-dependent and determined sub-

stantially by the transparency bandwidth of the ink to be used.

The following examples will explain various embodiments of the invention by

way of example.



The various described screen variants for breaking down a printed image into partial surfaces can of
course also be combined. The original can be divided into par- tial surfaces at will, the only restriction
being that printed partial surfaces are adjacent at feast in a partial area of the printﬁd halftﬁ(ge image.
The original image converted into partial surfaces with certain tonal values is in tur Ja[’gg% Pthe
engravingggngis fior converting the original into an engraving on an intaglio printing plate. The
engraving depths are ink-dependent and determined sub- stantially by the transparency bandwidth of

the ink to be used. The followjng examples will explain various embaqodiments of the invention by way
of example. - 1%6819%Ee%%&maﬁtﬁqﬂa%gﬁéaﬁ%@&mﬁ this REREEIGELEHREBIEhed, it is

expedienh{OREK R N SCARENIRG8R1ADAETahEesATAN PhABe. originahiMags JRisvamant is shown
in Fig. 4. Partial surfaces 6, 7, 8, 9 and 10 are thus obtained from the original itself. This means that

the partidligudfabestialesbefacdson 4.pictdaniskeaon thuhetiagied il ohisths effgmeditiglbmiztisally in the

preparation of h%lglttone sgptaarlfttio wherebelagrgas corre- sponding to a (iﬁlrtain tonzil-ﬁilue range are
ea

. cans h¢e urraces are on a.pictorial secton 1 C origina 1S 1S
as&gned%ar]tjiafsur%ac w ICfS1 are t?]en ren eredlwd?'u a unirorm tonal value. Lﬁllls Sto areally

resolved gffiginalsaintovhigivalivg ipadic phaptanabvaddas He it belividedmnto iuraby ke saagas and each
tonal-value range rendered by a defined tonal value. In the case of e.g. five tonal-value ranges, the
total rang@Ut4BHAIVAIGEE TR AL UBARAIEE 83giSRES MAstEd Sarkiass, WBighae e 2096, from

21 to 40%,frap £ 15, 607 Rl tORM SARROTRR i@Q&é‘Y@'&i%éﬁL?@r%%ﬁ/J&%‘i‘fgﬁﬁl‘é%ﬁe&ﬁlﬁ‘{@)’ by e.g.

the highest tonal value of the individual range, 1.e. the tonal valdes from 1 to 20% are rendered by a
uniform tdreapadioelef eogal0dh)thase strodivadetd 034 dnyah vahat vahge oiddeacktoomievtdnal values

of the stated example are thys 0%, 20%, 40%, 60%, 80% and 100%. However, the tonal-value ranges
can aiug DEEEOTCRABER A, R AR 001 SOUAC BV BHRC Sk 2105, T THIC S Eg e e

total range of tonal values 0 to 100% is subdivided e.g. into five equal parts, i.e. from 1
to 20%, from 21 to 40%, from 41 to 60%, etc. Then each of the tonal-value ranges is
rendered collectively by e.g. the highest tonal value of the individual range, i.e. the
tonal values from 1 to 20% are rendered by a uniform tonal value of e.g. 20%, those
from 21 to 40% by a tonal value of 40%, etc. The tonal values of the stated example
are thus 0%, 20%, 40%, 60%, 80% and 100%. However, the tonal-value ranges can
also be selected irregularly, e.g. 0%, 30%, 60%, 80%, 90%, 100%. In this case, lighter
image areas are e.g. given less weight than dark image parts. It is also to be heeded
that a tonal-value separation usually does not represent a contiguous surface but con-
sists of individual island-like areas, which may be distributed over the entire image
surface, so that each of said island-like areas is to assigned an inventive partial surface
with the corresponding tonal value. The partial surfaces belonging to a tonal-value
separation are characterized by a uniform engraving depth or ink layer thickness in the
total printed image. The screen superimposed on the original is in this case adapted
precisely to the boundary lines of the surfaces that represent certain tonal values.
Looking at the image shown in Fig. 4, this would result e.g. in three black partial sur-
faces 6 having the dimensions of the black areas in the original. In addition, the corre-
sponding partial surfaces for the dark gray (7), medium gray (8), light gray (9) and
white areas (10) would be present. The dimensions of the partial surfaces and thus the
later engraving thus result directly from the image surfaces in the original. When the

dimension of the partial surface as well as the assigned tonal value and the related en-



image areas are e.g. given less weight than dark image parts. It is also to be heeded that a
tonal-value separation usually does not represent iﬁgontiguous surface but con- sists of individual
island-like areas, which may be distributed over the &ntire image surface, so that each of said
island-like areas is to assigned an inventive partial surface with the corresponding ?&ﬁjﬁ@éﬁ% The

partial surfacascelpioing (R @BaNREY alen seRasier A oshwinedenine dHRyori diitantengraving depth
or ink layer thickness in the total printed image. The screen superimposed on the original is in this
case ad4ptBthPRECEENIEWHe boundary lines of the surfaces that represent certain tonal values.
Looking at the image shown in Fig. 4, this would result e.g. in three black partial sur- faces 6 having

the dimensiong pi-iheblackiAEERRAD e RGN P?ga.dﬂgf'_@'h&ﬂﬁaq{?”ﬁfﬁﬁw indRapiaiRurfaces for
the dark gray (7), medium gray (8), light gray (9) and white areas (10) would be present. The

dimensiomsagethEhgsirsinivsupialyel aHustinaks tthe liawerseaigizs prytialiswdeaksdpestely frothethe image

surfaces in.the ,riginal,,When t dimension of the partial surface as well as the, assigned tonal value
o the FeT e G e T DB AR S R RES o erting
the origingltinsateaseiapgpdngat ® kniows. Blagkiseiparpling vids tht abown dedcigbddasepaeamally
invisible in the (i)rinted image. They serve only to illustrate the limits of the partial surfaces better. In
the printd8NFage ShEparBaIteuRsieadsicls Bty shfirentsnine: a5 dridar Bek wedkednout

being separaged By NAGS nif HPHRLY PIAEY! iﬂlgcﬁﬂﬂé(tgéqﬁstﬂébeﬁ@asspﬂﬁéb@&ﬂ% SKIspHing to

just under the plate surface’is used, a very fine, light, butinked, i.e. printed, line might be seen in the
printed inmaezirdtHeaaieh sofr theebl Ackpljmasi s govhi téniFih e privdeibinagace d0umppaded glabite in the

printed image is an unprinied place. in awe otherwise all-over printed image, assumjng the substrate to

be printeh TR R RAASECS BB UG LSS 0 BRI H BRSO b GRSl B she. parta

surfaces in dependence on the picture motif, it is also possible to bring the original in congruence
Example 2

Besides the method described in Example 1 of determining the partial surfaces in
dependence on the picture motif, it is also possible to bring the original in congruence
with a separately produced screen to produce the partial surfaces of the printed image.
According to this embodiment, a screen is placed over the original image, i.e. the
original is split into partial surfaces quite independently of the motif. Said partial sur-
faces, which correspond to the partial surfaces in the later inventive printed image, are
assigned tonal values. The finer the screen, in other words, the smaller the partial sur-
faces constituting the inventive halftone image, the more image details can be ren-
dered. Said tonal values are then converted into engraving depths for the printing plate,

as described above.

In the simplest case, a pixel screen is used. In Fig. 5, the original from Fig. 2 has
been superimposed with such a screen. This causes the original to be resolved into uni-
form square partial surfaces 12. One partial surface 12 is thus represented by a box/
pixel. Fig. 5a shows a detail of Fig. 5, the section designated "x." As explained in Ex-
ample 1, the black lines in Fig. 5 and Fig. 5a serve only to delimit the partial surfaces.

They are not visible as black lines in the printed image.

Each box or pixel is assigned a certain tonal value in the next step. If a plurality

of tonal values are present in a box, an average is formed for example by integration



with a separately produced screen to produce the partial surfaces of the printed image. According to
this embodiment, a screen is placed over the origirﬁ image, i.e. the original is split into partial

surfaces quite independently of the motif. Said partial sur- faces, which correspond tqQ the 6’[é'al
surfaces in the later inventive printed image, are assigned tonal values. The finer tﬁé%@%%@ In other

words, thmamalieddherpandal BerdagesLaadittingithe. isuantive: haliionenmase ifgaore image
details can be ren- dered. Said tonal values are then converted into engraving depths for the printing

plate, asaebisgyedasovdamberndissslest baserigipalefisrawihed Beey ifesiy PhuMet v @dittal from Fig.

2has b [ ' / 101 e resolved into uni- form
square [%%%jlgsﬁlj%r%g@z 2‘1%rl;%%%%ﬁg?lﬁﬁﬁ%%ér%gEo&%fjgge%%ggﬁ%ﬁéﬁg )ox/ pixel. Fig. 5a shows a
detail of Fig. 5, the section designated "x." As explained in Ex- ample 1, the black lines in Fig. 5 and

Fig. 5a serve énlgcantehshitsitknepamupgriasesrNtieg pletast hisiecr ivmeR diresdnatisepiited
image. Each box or pixel is assigned a certain tonal value in the next step. If a plurglity of tonal values
0 s are SO C oseéfga(‘iaj cent é}t]fat segarau'%nﬁs 01%2\6 sctef&g ﬂ%ﬁ%’ﬁ gﬁg%r%e
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determingspthetionaliaivicTofetbeppiit obindeehin claspiatealfiapsi dalkgeseparatding iadngddahas been
used as the oriz(i}rgl, this method provides a {)Iurality of to- nal values which are converted into
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above-described “separa dges. The separation edges i plat sically” separate the
individuabypiighsefoetis)eduinns pSiniihbrechrology hyeyxtausel p fiitesotthasifiery frommiset to  pixel
despite the. 5%'35;1)/ ink. The. ié%s are thﬁéémt segar ted ‘521/ unprinted bars, bes§ bﬁ?light r printed
lines. SaiPiriediail RuBHPISArERRSS it BYh FﬂaéV% SSSHIRIBUEIA e Britisd iage. The
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corresponding tonal values here. The light

lines in Fig. 5b indicate how the separation edges are set during engraving of the plate

and how the partial surfaces are adjacent in the printed image. They do not stand for

fully unprinted lines.

To guarantee the clarity of the representation, the shown screen is relatively
coarse. The image converted via partial surfaces with certain tonal values will there-
fore appear relatively abstract. If a more precise copy is to be produced, a screen with
a substantially smaller screen width will of course be selected so that the produced

pixels are much smaller and less perceived as individual boxes by the human eye.

Example 3

The example illustrated in Fig. 6, Fig. 6a and Fig. 6b is based, like Example 2, on
the use of a pixel screen. The difference, however, is that not the classic halftone im-
age from Fig. 2 is superimposed with the screen, but the halftone image from Fig. 3

constructed from halftone separations.

As in Example 2, each individual pixel is assigned a certain tonal value. Since
the original is limited to five tonal values, the image converted into pixels also has
only five tonal values, as shown in Fig. 6a. That is, the image is constructed here from

a defined number of tonal values and according engraving depths.



lines in Fig. 5b indicate how the separation edges are set during engraving of the plate and how the
partial surfaces are adjacent in the printed image. {@ey do not stand for fully unprinted lines. To
guarantee the clarity of the representation, the shown screen is relatively coarse. The image
converted via partial surfaces with certain tonal values will there- fore appear relati\;geﬂlT ggsg?gét If a

more precise ¢apYAsHORE HOMAERNA SRR fivSubsiantially sepaliefi saterpyrigtipyyiidof course
be selected so that the produced pixels are much smaller and less perceived as individual boxes by

the humaridyhemizglpiersenhEigxmphomastesadd 1 mgliertedyinhignd rcsidprdedike
Exampl ' ifference, VeI, | t [ Iftone im-
age from %%%I%E%%?%%o%ﬁ \%l%l%t}]et%e rgefglr%', ﬁ%tﬁ% %%n@?n%@%%%g%% %%Il{r%lg%%cted from
halftone sedatations, dscpixehmpleerrithdridiviok phpirkelssréssighizd a certain tonal value. Since
the original is limited to five tonal values, the image converted into pixels also has only five tonal

values, as shoiAfpeipeﬁligr.k%aunT e"ilrt 'X thefgz%g iiyconéltrucheg h%? from a defined number of tonal
values and according engraving epzfﬁléj. &6 PHIONE 2068 %. Shows the halftone image from five
tonal-value separations superimposed with the pixel screen. Fig. 6a shows detail "x" indicated in Fig. 6
wherein foxaiydéus have already been assigned to the pixels. Fig. 6b shows the printed image

associated with Fig. 6a, one pixel corresponding to one partial surface 12. The remarks under

Example 2 apply analogously here. Example 4 As shown in.Fjg. 7, partial surfaces are again defined
nore staring ot Ao B aon g A e s Lty R SR IO AIAL e rom
the pictuteilfnnid sgiicafioay acedriiresentad.by, bladklirascslbSaidpadiaialffaaesharpitheresu-
perimposed _bty_ the classic halftone image accordin? to Figi. 2. . .

motif itself. They are representeéd by black Tines I'l. Said partial surfaces are then su-

perimposed by the classic halftone image according to Fig. 2.

The individual partial surfaces can then be assigned certain tonal values which, in
contrast to Example 1, are not limited to five tonal values but can correspond to a plu-
rality of tonal values in the original. That is, black partial surfaces 6, 6' and 6" are not,
as in Example 1, realized exclusively as black partial surfaces 6 but can be further dif-
ferentiated by different dark-gray to black tonal values. The same holds for dark-gray
partial surfaces 7 and 7' and medium-gray partial surfaces 8 and 8'. It is additionally
not only possible to assign a partial surface a very specific tonal value, but also possi-
ble to represent tonal-value patterns within a partial surface. Said patterns can be real-
ized in the printing plate by printing technology with the aid of inclined planes, which
might be additionally equipped with separation bars or ink trap bars, as explained for

Example 8 and Fig. 14.

Example 5

As shown in Fig. 8, a line screen can be used, alternatively to the pixel screen,
for dividing the halftone original according to Fig. 3 superimposed therewith into
closely adjacent strips 13. In this variant the original is superimposed with horizontal
parallel lines 11. In this case, however, each strip is not assigned a uniform tonal
value, but the tonal value varies within a strip according to the tonal-value separations

produced in step 2 if the tonal-value separations vary along the strip. A partial surface



The individual partial surfaces can then be assigned certain tonal values which, in contrast to
Example 1, are not limited to five tonal values but (ﬁn correspond to a plu- rality of tonal values in the
original. That is, black partial surfaces 6, 6' and 6" afe not, as in Example 1, realized exclusi?{gly as

black partial surfaces 6 but can be further dif- ferentiated by different dark-gray to biACK t6rAl Values.

The samp igldgiten@arkroney rixtiahsusRceswe Ang TopAd daslionBkayepartighsuriases 8 and 8'. Itis

additionally not only possible to assign a partial surface a very specific tonal value, but also possi- ble
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according to Fig. 3 superimposed therewith into. closely adjacent strips 13, In this variant the original is
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produced in step 2 if the tonal-value separations vary along the strip. A partial surface -17 8 JUNE

2006 is eraslihhinesdivite egar aihe dfees widhindho st foslsmwby separating lines 11, or in the
printing plate by separation edges. Delimitation to the left and right results from the picture motif and

extends alongghe SUHRAGGR W%ig&ﬁcﬁ?ﬁé‘é@%@h‘@u% 1 SERA-WAHAY IRES Qhiihe fi9R,and bottom

result from the superimposed line screen. Partial sur- faces that do not fill a line over the whole width
are eithemavkedded wag othexlimephddifigaft shewasbigpad taltheqgrioutaspondingliveseirtiancordance
with the gverage, or they are delimited with separating lines within the strip, as shown. Fig. 8a shows
the sectioft'designated "x" in Fig. 8 in which three strips 13 are marked by way of example. Fig. 8b
shows the printed image corresponding to section

The light borders of the partial surfaces in Fig. 8b serve again to illustrate the ex-

act dimensions of the partial surfaces and indicate the use of separation edges in the

printing plate.

The strips and the areas within the strips that have been assigned different tonal
values are separated by means of separation edges here. If the lines of the line screen
extend at right angles to the wiping direction of the wiping cylinder or blade, this divi-
sion will probably suffice. If the line screen extends along the wiping direction, longer
partial areas within the strips that are assigned to a tonal value might have to be inter-
rupted with further separation edges in order to prevent ink from "splashing out" dur-
ing the printing operation. The separation edges might produce thin, light printed lines
in the later printed image. If this is to be avoided, so-called "ink trap elements" can be
provided within the screen lines also in the area of the plate surface, as described for
Example 8 and Fig. 14. They do not protrude as far as the plate surface and are less

conspicuous in the later printed image than separation edges.

Example 6

The variant shown in Fig. 9 differs from the embodiment described in Example 5
and Figs. 8 to 8b in that the original superimposed with a line screen is not an image
based on halftone separations according to Figure 3 but the classic halftone image ac-

cording to Fig. 2. The partial surfaces are delimited at the top and bottom by individual



The light borders of the partial surfaces in Fig. 8b serve again to illustrate the ex- act dimensions of the
partial surfaces and indicate the use of separation gdges in the printing plate. The strips and the areas
within the strips that have been assigned different thal values are separated by means of separation
edges here. If the lines of the line screen extend at right angles to the wiping directzf’o]ﬁjgﬁtﬁioﬁiping
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far as the_plate surface .and are less conspicuous in the later printed image than separation edges.
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individual strips are also recommendable. It is additionally"possible to

Example 7

Fig. 10 shows a variant in which the partial surfaces are defined by free graphic
design of the original. The inventive image is determined not by mathematically ascer-
tained tonal-value separations from the photographic original, but by design-oriented
division of the original into partial surfaces. Means of design, such as shading, colors,
etc., are realized by tonal values and partial surfaces. Fig. 10 shows in stylized form
the portrait detail shown in Fig. 2, using four tonal values, namely white (10), light

gray (9), dark gray (7) and black (6).

Example 8

nen

In contrast to eyebrow "y" shown in Fig. 10, which is represented as an amor-
phous black surface in the simplest printed image variant, Figs. 10a and 10b show dif-
ferent embodiments of eyebrow "y" equipped with motif-dependent fine structures. In
the corresponding printing plate, not only a depression corresponding to the eyebrow
is therefore engraved but also an additional roughness pattern producing the desired

fine structures in the printed image.

The form and guidance of the engraving tool can be used to produce said rough-
ness pattern at the base of the partial surfaces produced by the engraving, said pattern

firstly serving as an ink trap for the ink and secondly influencing the gloss and visual



engrave ink trap structures in order to prevent running or splashing between the tonal- value areas and
lines. The light lines in Fig. 9b show the partial suc‘]:?ces in the printed image delimited from each other
by separation edges. Example 7 Fig. 10 shows a vafiant in which the partial surfaces are defé' ed by
free graphic design of the original. The inventive image is determined not by mathegrﬁgﬁlgaﬁg gscer-

tained topapvaliiesenartionaiev: e pbaeiariiec piginamb Wl desighnesieptec ralivsies-of the

original into partial surfaces. Means of desli%n such as shading, colors, etc., are realized by tonal

values addGsalaatBebase o thy doykdwyrineeyidedrs eniaaipsahihaaEnAs WS Fag e2: using
f t [ it ' 7 I trast
o el e TR, Sy ():gsdsormn AR PR AL FanrlRin convest

printed image wsuvénat]drigeh drfdanadth D htshaw Of-nieceo s pb adinteapt $sad ayeehenw o exqguipped with
motif-dependent fine structures. In the correspanding printing plate, not only a depression
correspoRHinG TTHATE B I SRS DR AUV HELRCHES SrOREOREN 05N T

pdeUCinGlQﬁ?ng?ﬁﬁ@s fing 84 \ @ﬁﬂ&lt‘?(Pﬁﬁi%ﬂﬁ)aﬂﬁiémﬁsﬁﬁ%tﬁ%gfﬂﬂjﬁiﬁetﬂttB?o%'ﬂ%aVi”9
tool can be used to produce said rough- ness pattern at the base of the partial surfaces produced by
the engravingtisaitdpgndentikdy abenngies ard prinaprivs thedmbansi rgsdh @yl éciag the gloss

and visugh 19,8, JUNE 2006, JRIE3SIon of . pried i mbossed AgE PRfR, The. basig roughness
pattern Is pro- duc a e pase€ o e<leare urraces duri engraving e printing plate for ex-

ample byptbemathed sieiscdbed indNQHAN485hTcihibE srartdbstvdokeshavadimar: aois as of a
length and width of about 100 microns, an ink trap is expedient for exam- ple. I)E?gg]raving tools with a

large tip PRIYSY Sl @6 RIARD FOUED B e [YERe) cagEcdRE SRl PRy HasR < (FBRtERA FILTHRRIN: 10
microns) achigYR-SHAthERYAvRES MRk Produce

The roughness pattern can be executed uniformly in the total printed image, on
the one hand, but it is also possible to change the clearing direction in individual par-
tial areas when engraving depressions in the printing or embossing plate. Engravings
formed along clearing paths that are linear but rotated for example by 90° produce
visually distinguishable print areas or embossings with different light reflection. The
same applies to engravings with straight or meandering clearing paths in comparison
to spiral-shaped or concentric clearing paths. These effects can not only be used for
more appealing or striking design of the blind embossing or print, but simultaneously
also increase forgery-proofness. This selectively applied engraving technique can be
used to superimpose fine structures selectively on the printed or embossed area that
e.g. graphically support the image information but are only clearly recognizable at cer-

tain viewing or reflection angles or when viewed with a magnifying glass.

If the abovementioned fine structures are selected as shown in Figs. 10a and 10b,
the mere way of engraving the plate can produce e.g. the eyebrow hairs in the form of
a fine structure additionally in the area of the eyebrow. In Fig. 10a the engraving tool
has been guided concentrically along the contours of the partial surface to be cleared,
while in Fig. 10b the engraving tool has been guided on parallel lines. Other structures,

such as oblique hatching, cross screens, etc., are likewise possible.



smooth and tendentially rather reflective print areas or embossings. If a small tip ra- dius with pointed
cutting-edge geometry and further-spaced clearing paths (for exam- ple in the magnitude of more than
50 microns) are selected for the engraving tool, hdwever, one obtains rough, structured e 6 vings
that produce a matt and diffusely scattering print area or embossing. The roughnesgsjggwe%ﬁ gan be
executed3taifgsmalY in the total printed image, on the one hand, but it is also possible to change the
clearing direction in individual par- tial areas when engraving depressions in the printing or embossing

plate. Engravings formed along clearing gaaégs that are linear b%t rotated for example by 90 produce
visually distindUhabRP B 4t dB¥eimBaLLsS 8 it Higrtyifstsrd-Thetisame applies to
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embossed area that €.g. graphicafly Suppor Image mformation but are only clearly recognizable at

cer- tain sdgydnendnped paidnl anglasco MhibesnigednitkanpranNdpiply gikss dbikpabovementioned
fine structures are selected as shown in Figs. 1 Oa and 10b, the mere way of engraving the plate can
produce g.g. th? eyebrow hairs in the form of a fine structure additionally in the area of the eyebrow.
In Fig. 1 Ezg@mg—&a@aving tool has been guided concentrically along the contours of the partial
surface to be cleared, while in Fig. 10b the engraving tool has been guided on parallel lines. Other

structures, sugk aspibliggdcdiabehings«rahe sevearscdialfit likexgsalpesdibles-2¢&tAiNac2006
Example 9 Fig. 11 shows an inventive halftone image having freely designed, motif- dependent partial
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increased further, the printed image produced e.g. according to Examples 1 to 9 can be
equipped with additional tactile structures. Said structures are taken into account in the
engraving of the intaglio printing plate, so that only one printing operation is necessary
in this variant too. The size of the structural elements, their tonal value and arrange-
ment are to be regarded in the individual case and oriented toward the desired tactile

and visual effects.

Fig. 12 schematically shows inventive printed image 20 consisting of a gray
wedge and additional tactile structural elements. The gray wedge has four squares 21,
22, 23, 24 with four different tonal values. Each square has an edge length of e.g. 5

millimeters and corresponds to one partial surface.

This "halftone image" is already tactilely perceptible due to the relief structure of
the printed image. Since the gray values extend continuously from "dark" to "light,"
the beginning of the gray wedge, i.e. the black edge, can be readily detected tactilely.
However, the further steps cannot be felt as well since they slope and change only in
small steps. Smaller black circles 25, 26, 27, 28 are now integrated into the squares in
the basic motif as additional tactile structural elements. The additional structural ele-
ments are engraved much deeper than would be necessary for representing the tonal
value "black." They thus have a higher relief amplitude than black partial surface 21 of

the gray wedge. Structural elements 25 to 28 thus stand in the square partial surfaces



tion but the realization of graphic and alphanumeric elements, each individual element representing a
partial surface. The remarks on Example 7 apply a&alogously. Example 10 As explained at the outset,
n

the inventive halftone image already has a certain tdac- tility due to the different ink Igé‘er thicéhrg?esses
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and embossings of the paper substrate in the area of different tonal values. If the t Hﬁ?f‘l
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the gray values extend continuously from "dark" to "light,” the beginning of the gray wedge, i.e. the
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ments areien@leviechrtighedeapsrthanbypuisde oabessaneir seuesentihythe)tonal Swae "black.”
They thus have a higher relief amplitude than black partial surface 21 of the gray wedge. Structural
elementdWBLEIOMERS AN MY Shbate faidrattseds s2es TraYEDAkO RevHEBe oMK nops-
and partig) sHr{aggs,are delimited by separation edges in the printing plate and appear in exact
register in the printed image. They are readily feel-

In a further embodiment, the partial surfaces described in Example 1 and Fig. 4
can for example be delimited concretely from each other by borders that are tactile and
possibly also visible in the printed image. The black and invisible lines described in
Example 1 and Fig. 4 are tactile and visually perceptible in this variant. They are pref-
erably lines with very dark tonal values, especially preferably black. This has the ad-
vantage that said lines are relatively easily perceptible tactilely in the printed image
and can be used as additional tactile structural elements. The lines themselves can for
example vary in thickness; they can also be used only in a partial area of the picture

motif.

Tactility is advantageously increased by structural elements having a darker tonal
value than the adjoining partial surface, since a darker tonal value at the same time
means a greater amplitude composed of ink layer thickness and embossing, and can
thus be easily perceived tactilely. However, lighter tonal values are also possible. In
this case it has a positive effect on tactility if the structural elements with the lighter
tonal values are not selected too small, since they are usually less marked and thus
harder to detect tactilely than structural elements standing out from the printed image
surface. In the present example, the tactile structural elements are perceptible partly
only tactilely and partly tactilely and simultaneously visually. Structural element 25
perceptible only tactilely is integrated into first basic square 21. Here, both the struc-

tural element and the basic square have the tonal value, black, the structural element



able from all directions in all partial surfaces, even the black ones, regardless of con- trast or
gray-value pattern. Element 25 has optically the sgjpe tonal value as square 21 but is perceptible only
tactilely, not visually. Not only circles but also othef€lements such as squares, Iettgrs etc,, can of
course be used as additional tactile structural ele- ments. Individual elements can be@i@&o@gg at will

in the bagig/motibeln thRAIRSENViBRaRIadE I SHNGHI ARl eMRM AsigeniaiRthét eaglipardal surface.
But a tactile struc- tural element can equally well be zres_ent only in eveéy second or third square.
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simultaneously visually. Structural element 25 perceptible only tactilely is integrated into first basic

square 21. Here, both the struc- tural element and the basic square have the tonal value, black, the
structural elenfépge tactile perception is a subjective sensation, a value as of which a relief is

perceived tactilely can only be determined within rough limits. Tactile perceptibility of
a printed relief depends not only on absolute relief height and individual sensitivity but
also on the superficial extent of the printed structure and on whether the printed struc-

ture to be felt stands alone or is integrated into relief-like surroundings.

However, the following data can be given as rough guidelines. A printed relief
produced by intaglio printing is tactile below a relief height of about 50 microns. Re-
lief areas between about 50 microns and 60 microns are readily feelable. At relief am-

plitudes greater than 60 microns the intaglio relief is clearly feelable.

Fig. 12a shows inventive intaglio printing plate 30 for producing a printed image
as shown in Fig. 12 along cutting line A - A. Engraved areas 31, 32, 33 and 34 each
correspond to a square with an incorporated tactile structural element. The particular
squares as well as the structural elements are delimited from each other with the aid of
separation edges 39 not reaching as far as the plate surface. An ink trap is additionally
incorporated in area 34, being shown as a zigzag pattern and producing a surface tex-

ture in square 24 (see Fig. 12b).

Fig. 12b shows a cross section of data carrier 40 with the printed image shown in
Fig. 12 along cutting line A - A. Substrate 50 has embossings of the paper substrate

and ink layers of different extent in dependence on the engraving depth in the printing



-22 8 JUNE 2006 having been produced with a deeper engraving and thus having a higher amplitude
than the basic square. Structural element and basi¢c square have different ink layer thicknesses, the
ink layer thicknesses being selected so great that ttre’ink is no longer transparent, so.that structural
element and basic square have the same tonal value and are visually indistinguishgtwé\liﬁ %O(P%ont view.
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area 34, fpRingi fHAYW PR PHZAGRAESP AU BIRHUSIRDbaSEAC B4 vIHEEJBptH WAke réfidpee Fig.
120). height is that the data carrier is not pressed down to the base of the printing plate en-
graving during the printing operation and the ink in the depressions of the plate is also
not transferred completely to the data carrier. Accordingly, the engraving depth of the
plate for relief structures is in the range of about 40 microns to 250 microns, preferably
in the range of about 55 microns to 150 microns. It produces relief structures in the
range of about 5 microns to 100 microns, preferably 25 to 80 microns. Whether an en-
graving depth in the fringe range leads to a rather relief-like or rather flat print on the
surface of a data carrier also depends in the individual case on the flank steepness of

the engraving, the nature of the substrate being printed (strength, plastic deformability)

and the ink properties.

Since the relief height achieved in the printing result depends not only on the en-
graving depth of the printing plate but also on the properties of the substrate and the
ink, as mentioned above, an engraving depth of 40 microns can in extreme cases al-
ready lead to a relief print, while with different material and printing parameters an
engraving depth of 50 microns can still lead to a flat print. In each specific case of ap-
plication, however, the engravings leading to relief printed image areas are always

deeper than those producing so-called flat, nontactile image areas.



Fig. 12b shows a cross section of data carrier 40 with the printed image shown in Fig. 12 along cutting
line A - A. Substrate 50 has embossings of the paper substrate and ink layers of different extent in
dependence on the engraving depth in the printing -153 8 JUNE 2006 plate. In the area of hlack basic
square 21 there is very strong embossing with thicker inking 41. Both the emboss%d%ﬁg ing 42,
43, 44 dggxeagadarisquares 22, 23, 24 lighter in tonal value and to the right thereof. Additional tactile
structural elements 25, 26, 27, 28 are recognizable as humps of different height. It must be heeded

that a relief on the data carrier surface does_not identically match the engraving depth of the printing
plate. The surf %%ﬁ@%ﬂgﬁﬁ%ﬁfﬁﬁgﬁgb%éi GRS 86 FOARPIR S GRUE PefR#BRoduced by
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of the re- lief is based on the normal, i.e. unprinted and unembossed, data carrier surface. In practice,
the reliefQfrduuse@oivibedsabsteaed aiffass vetliclatal thdheshspewiphviagantshe printing plate. The
reason for the deviations between engraving depth and relief height is that the data carrier is not

pressed downyighq base SLUR AR PAIG.eRy AR uing baAniNg Apertianand he inkin

the depressions™of the plate Is also not transferred completely tO the data carrier. Accordingly, the
engravintpde pthinf ¢thée velatéafdrogliehstrg gtlateHis fnrtpesahbepbdboutdd printodsim@5@anicrons,

01 about SHILIB 6 THED B o oR e Geh TSP B REHEE SH SRV At i the
fringe rangedeads & en s ieligl-Hke Rrifathe b gk alinkhapdhpiiiRcsaf @ Q@Té?egﬁfﬁi@:ﬁ%ﬁ) depends

in the individual case on the flank steepness of the engraving, the nature of the substrate being

printed (SERAGIHOP G JRfdhaTEbRIgNSE S therdalOgropEHesingldectir duiieg Hepfht BdHdved in the
g R A AR AR AL g ot
cases alby a medium-gray partial surface that corresponds to engraved area 63 in the plate.

The following dark-gray area corresponds to wide area 64 again engraved more deeply

in the plate. After area 65 producing the tonal value, medium gray, the engraved area

ends with surface 66 appearing light-gray in the printed image. All engraved areas 61

to 66 are delimited by separation edges 39. The printing plate shown in Fig. 14 corre-

sponds to the plate shown in Fig. 13, the difference being that area 66 has been addi-

tionally equipped with an ink trap due to its width, as indicated with a zigzag pattern at

the base of the engraving.

Printed data carrier 70 corresponding to said printing plates is shown in cross
section in Fig. 15. Substrate 50, bank-note paper here, is printed with transparent inta-
glio ink and deformed accordingly by the printing operation. As explained above, deep
engravings in the plate produce greatly embossed areas with great inking, while less
deeply engraved areas emboss the data carrier less greatly, i.e. deform it less, and less
ink is also transferred from the plate to the data carrier in said areas. The area desig-
nated 61 in Fig. 13 corresponds to area 71 in Fig. 16. The great embossing and thick
inking are clearly recognizable. Indentation 79 to the right thereof was produced by
separation edge 39. Light-gray printed area 72 with less inking than in area 71 is seam-
lessly connected to black area 71 in the printed image despite the separation edge. Ar-
eas 73 and 75 appearing medium-gray are in turn printed and embossed to a greater

extent. Embossed much more greatly and covered with a thicker ink layer, area 74 ap-



ready lead to a relief print, while with different material and printing parameters an engraving depth of
50 microns can still lead to a flat print. In each speggic case of ap- plication, however, the engravings
leading to relief printed image areas are always déeper than those producing so-called flat, hontactile
image areas. -24 8 JUNE 2006 Example 11 The following Figures 13 to 15 describ% {)QN\%@B%)
example peypNExEPsiANNG thiaiesmed Rrinied Apia Teriasaly fiediamaskihepmdndeartiscuiar general
descriptions of the inventive idea, are of course not limited to these special variants. Figs. 13 to 15
schematfdal sAbABYI R et e taliSlr ik i thearrdliedripa g il ririatrtdgIReprinting
plate 60 Si i Al ' - cordi i ' ot late has a
ey e B e Piecily
beside itbesparated e SepargtiSaiddgke3Stthenerésieegsayeit dddco6@veiitlnoat senaljen @ngnadiag depth,
which appears e.qg. light-gray in.the printed image. The light-gray partial surface is followed by a
medium-@f%}[ﬁaaﬁ%ﬁ%gabﬁﬁc%@%{%cﬁﬁégﬁ%ds to engraved area 63 in the plate. The following
dark-gray area corresponds to wide area 64 again engraved more deeply in the plate. After area 65
producing the tonal value, medium gray, the engraved area ends with surface 66 appearing light-gray
in the printed image. All engraved areas 61 to 66 are delimited by separation edges 39. The printing
plate shown in Fig. 14 corre- sponds to the plate shown in Fig. 13, the difference being that area 66
has been addi- tionally equipped with an ink trap due to its width, as indicated with a zigzag pattern at
the base of the engraving. Printed data carrier 70 corresponding to said printing plates is shown in
cross section in Fig. 15. Substrate 50, bank-note paper here, is printed with transparent inta- glio ink
and deformed accordingly by the printing operation. As explained above, deep engravings in the plate
produce greatly embossed areas with great inking, while less deeply engraved areas emboss the data
carrier less greatly, i.e. deform it less, and less



ink is also transferred from the plate to the data carrier in said areas. The area desig- nated 61 in Fig.
13 corresponds to area 71 in Fig. 16. The great embossing and thick inking are clearly recognizable.
Indentation 79 to the right thereof was produced by “separation edge 39. Light-gray printed area 72
with less inking than in area 71 is seam- lessly connected to black area 71 in the pr?rﬁgalﬁﬁgé despite
the separation edge. Ar- eas 73 and 75 appeariggapgdium-gray are in turn printed and embossed to a
greater extent. Embossed much more greatly and covered with a thicker ink layer, area 74 ap -25 8

JUNE 2006 pears dark-gray in the printed image. Area 76 is only slightly embagssed.and due to the
small inkhayeﬁrﬁe&%gegwabpemlwﬁwﬁmﬁélﬁﬁ?&aa }magsm%ﬁﬂ:@& iMagHo ffifce shows

in the depicteq@%ﬁ@ﬂ@@dﬁﬂg%{ﬁé@iﬂ&ﬁ@&&%@& Pfhg eI ganc tBadpking. Said
relief structure is easily feelable even to the layman, and a clearly detectable security criterion. -26 8

JUNE 2006 CRriieasf thedmagsacharitjaizagd grathetthwperhalftontaaembavsreatigattbpahiedtio print-

ing and including dir ctlg ad'aanf rinte R}artial surfa(%es ip I’:lt least :i\rtial re of E'lﬁ image,
o a% ast a Ift)arl ia %eao € 11Mage. 1S acq N perceattf?) ¢.and a EIﬂa}s ree .
characterized inthat the partial surfaces have certain tonal val-‘ues, at least a partial area of the image

is tactilely perceffébie anchavtdast tireprelifierent tonal values are present. 2. A data carrier according
to claim 1, characterized in that the halftone image ren- ders a portrait. 3. A data carrier according to at

least one_ of the above claims, chayacterized in that the partial surfaces are derived from a screen
supermisod b AR HEE A G0 £ A ok OB A s et D1 SALIBHE BFHRE Koo almims,
characterized ifpthatpliersgreen is a pixel screen.

3. A data carrier according to at least one of the above claims, characterized in that
the partial surfaces are derived from a screen superimposed on the halftone origi-

nal.

4. A data carrier according to at least one of the above claims, characterized in that

the screen is a pixel screen.

5. A data carrier according to at least one of the above claims, characterized in that

the screen is derived from image information of the halftone original.

6. A data carrier according to at least one of the above claims, characterized in that

the partial surfaces are tactile.

7. A data carrier according to at least one of the above claims, characterized in that

the halftone image has additional tactile structural elements.

8. A data carrier according to at least one of the above claims, characterized in that

one tactile structural element is disposed in each partial surface.

9. A data carrier according to at least one of the above claims, characterized in that
the tactile structural element has a greater or smaller amplitude in comparison to

the partial surface.

10. A data carrier according to at least one of the above claims, characterized in that

the tactile structural element is not perceptible visually.



5. A data carrier according to at least one of the above claims, characterized in that the screen is

derived from image information of the halftone origé l. 6. A data carrier according to at least one of
the above claims, characterized in that the partial surfaces are tactile. 7. A data carrier ac%§6%ing to at
least one of the above claims, characterized in that the halftone image has additioRal At Structural

elements} 8. Aldataceariesascselingetenait kast one of the abeve claims, ahatacterizerindiat one
tactile structural element is disposed in each partial surface. 9. A data carrier according to at least one

of the above chilfdsicharibeRigédhp Paatahe FARere KuemiipRPd BB Fhnssapattersthaller
amplitude in cg%@gbri§9ﬁ15q1d;@%Bﬁglﬁlsﬁag%%%ﬁpréﬁg@ﬁ I(I:arrier according to at least one of the
in that™t I

above claims, characterize e tactile structural element is not perceptible visually. -27 8
JUNE 2006 11. A data carrier according to at least one of the above claims, characterized in that at
least a pdrRtion‘viitie paimtiar saeRisksdd@gtispsidonitivhtheudrmasel pansrahiracteazsds vidully

distinguishabl?hl‘ieggttlrﬁﬂection. 12. A data carrier accordinglto atdetﬁst one qf,the above claims,

: alftone image has fine sfructures, superimposed thereon at least in partial ar- :
characterized inthat the haliene Image has fine strugturespsuperlmpose(fl heteon &t leastin partial

ar- eas, whichdgaflughivhiia ftissiRlcojpp eanaaiceppoarhave dittaiend diffetatiosrierindiovidiahgiartial
surfaces. 13. A data carrier printed with the printing plate according to claims 15 and 16. 14. A method
for producing Xid4# BarHal HEAtE R halftone image comprising the following steps: a) providing a
data carrier material, b) producing an intaglio printing plate according to at least one of claims 15 and

16, and q)3prinkingh iR e GHHRIWAHEY Me/ e HREHARHHINGRIE ArRYSeshin 16,

14. A method for producing a data carrier having a halftone image comprising the
following steps:
a) providing a data carrier material,
b)  producing an intaglio printing plate according to at least one of claims 15
and 16, and
c) printing the data carrier material with the intaglio printing plate produced in

step b).

15. An intaglio printing plate for printing a halftone image having at least one en-
graved area in the printing plate surface, characterized in that the engraved area
has, at least in a partial area, directly adjacent partial surfaces with a certain en-
graving depth, and partial surfaces with at least three different engraving depths

are present.

16. An intaglio printing plate according to at least one of the above claims, character-

ized in that the partial surfaces have the same and/or different engraving depths.

17. A method for producing an intaglio printing plate according to at least one of
claims 15 and 16 comprising the following steps:
a) converting a halftone original into partial surfaces,
b)  assigning certain tonal values to the individual partial surfaces,

c) assigning certain engraving depths to the tonal values, and



step b). 15. An intaglio printing plate for printing a halftone image having at least one en- graved area
in the printing plate surface, characterized in that the engraved area has, at least in a partial area,
directly adjacent partial surfaces with a certain en-‘graving depth, and partial surfaces with aéleast

three different engraving depths are present. 16. An intaglio printing plate accordin%JtI&I%Ft 58t one of

the above claims, chasagiefipized parfhat dherpadialisydacasshavaltbesamaoasheh difergat engraving
depths. 17. A method for producing an intaglio printing plate according to at least one of claims 15
and 16 comprising PlaYoN8WIestBHECE) converting a halftone original into partial surfaces, b)
assigning certain tonal values to the individual partial surfaces, c) assigning certain engraving depths
to the tonal values, and -28 8 JUNE 2006 d) engraving the partial surfaces with the assigned
engraving depth into the printing plate surface.



