Documeént of val ue This invention relates to a data carrier with a printed
) i'ﬁage“produced by li'ne in- taglio, to a line intaglio printing process as

well as to printing plates for carrying out the line intaglj
process and a nethod for producing the printing plates. It !l u" I Me
“for intaglio printing that the pDobtinegtof vatuei nk-transferring,

the printing plate are present as depressions in the plate surfdé%ﬁWThese
depressions are produced by a suitable engraving tool or by etching.
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. In th ically fabricated plate for Iine intaglio, a

. i h |
\F/)vir Idg: ed’|“= tﬁgﬂggfeﬁﬁ&&}a@gglf& ?ﬂ%ﬁ%ﬁ%ém&ym@@ms n@s&@o@gaxmjéhﬁ platthd:n endsual | é
. ' ok [ receptivity of the engrave
L eper e ReaY R Ok A A SIIRG R oS S RSB M ok o
engr avi lfgrageparent inkatafe usd& RhOehiGkndsk Be iﬁlﬁh%‘glta*e?rnir@sach@l%ol&qgnéw' nting

areas of the plate are covered with a chem y Pnert lacquer
high bearing pressure subjects the substrate material additionally to embossing, which

. also-stands out on the back of the substrate.

Among intaglio printing techniques a distinction is made between rotogravure
and line intaglio. In rotogravure, the printing plates are produced for example by elec-
tron beam, laser beam or graver. It is distinctive for rotogravure that different 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 line intaglio linear depressions are formed in the printing plates to
produce a printed image. In the mechanically fabricated plate for line intaglio, a wider
line is produced with increasing engraving depth due to the usually tapered engraving
tools. Furthermore, the ink receptivity of the engraved line and thus the opacity of the
printed line increases with increasing engraving depth. In the etching of line intaglio
plates, the nonprinting areas of the plate are covered with a chemically inert lacquer.
Subsequent etching produces the engraving in the exposed plate surface, the depth of

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

The line intaglio technique, in particular the steel line intaglio technique, pro-

vides a characteristic printed image that is easily recognizable to laymen and not re-
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SubseQuent etching produces the engraving in the exposed plate surface, the
- depth ‘'of the engraved |ines depending,in particular on etching tine and
Line wwdth. The line intaglio technlqug in particular the steel |ine
|ntagI|o techni que, pro- vides a characteristic printed inmage that is
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tool, a basic roughness pattern serving as an ink trap for the printing ink arises at the

base of the cleared surface.

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

problems in the waste disposal of the wiped inks.

The problem of the present invention is to retain or improve the tactility of the
printed image while simultaneously saving ink, without changing the color effect of

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

nique.

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

matter of the subclaims.



tures.in the printed inmage. Thus, there is nore surplus ink that nust be
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per cepti bl e when the bare finger runs over it. The f ent change
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ent edge and inside areas can be individually perceived.

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

the substrate to be printed.

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
edge 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



the inside area, only enough ink to attain the desired color tone need be
-transfeerred. The inside areas nust thgrefore be engraved | ess deep in the
pl ate than the edge areas, thereby distinctly reducing the ink-receiving
vol une of the engraved area. In addition, printing problens can be avoi ded
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duced at the base of the cleared surfaces during engraving of the plate for example ac-

cording to the method described in WO 97/48555.

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

thus not separated by unprinted areas.

The engraving depth and width of the edge and inside areas of a structural ele-
ment are selected by the expert so as to produce the desired width, ink layer thickness

and color tone of the corresponding printed structural elements in the later printed im-

age.

If commercial line 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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i nside area. Moreover, there is the possibility of conbining an opaque
edge area 2fth a transparent .inside area. If the inside area is not

desi gned as!dNmsidegrepas BPY dasignediasea pleises pagaliel ¢e thaplagessurface 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 in-
ventive structural elements are provided in the printed image, the edge and inside areas

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

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

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

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-



an inclined plane, color progressions fromlight to dark can al so be
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lines and/or elements with |ines and/or elements produced with other
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engravi ng e surface of the plate wth selective variation of the
engraving depth and filled with ink for the printing op- eration. During

printing, ivikhdnsa Ha@rahedriedrintadny e seHodsabdscAbed, i Rcdidingly ddie sur-
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 line 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 thick-
ness than the inside area and the inside area being .designed as a plateau that is lowered
relative to the edge area. The dimensions of the ink layer areas in the printed image,
such as width and ink layer thickness, result from the abovementioned values for en-
graving depth and width of the inventive plate and in dependence on the ink used in
printing. 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 composi-

tion 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



face of a substrate. No ink is transferred fromthe untreated, i.e.
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and a normal viewing distance.

If opaque inks are used in the inventive print, a printed mmage 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 plate 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 line 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



i'mage, since the inside areas have less ink than the edge areas. Depending
-on the selected ink |ayer thickness of ot he edge and inside areas, usual
line intaglio. inks can be printed opaquely or, to a certain degree,
transparently and translucently. Wth suitable |ayer thicknesses and an
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tone in the printed "1 mage depends on e 1 nk layer thickness

printed i nages can be equipped with a tactilely perceptible edge in color
contrast wiFig. lshowssd detadrodan inverdivequatire wldtpeinaress sectiohj ned with a
transparent inside area, in dependence on the ink |ayer thickness. The
remarks on the_engraving Qf the printing plate apply accordingly to the ink
| ayer of th]é\]gi- gsﬁ?’ﬂévsaﬁﬁ%eg‘éﬁé’é a£08y s PR} Pridingdlatedn CHeSS 56849 | ti es of
design variation. Al substrate materials that can be used for |ine

intaglio arPig?Sis%SWseatﬁaﬂ{k E&t}e%%’}g?néc ;4 the inventive nethod, such as

paper, plastic foils, paper T'amn wth plastic foils, varnished paper
and rmultilayer conposite nmaterials. In particular, the inventive nmethod is
sui tabl e f oFigpdishbimag daha ofarprirged dafaadariieisih dre&d sebtigh. st andards with

respect 8 to forgery-proofness, such as security docunents and docunents of
val ue, for exanple bank notes, shares, bonds, certificates, vouchers,
security | abig 4 shawstandetpil ioé pringing pdate dnidoupsresection vehasd surfaegdds pfo-t he
rvend ety B SSELAL U ok gl S ot st cnce St
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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 engrav'ed 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 is 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



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 viéw, Fig. 4 shows a detail of a
printed data carrier in cross section. Fig. 1 shows a detail of printing
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cir- cle. Likewi Se, the border can be engraved deeper onfy 1n a partial
area. Thus, it is pos- sible e.g. in the case of a rectangle to design only
one side |ikuig. ashawddbperosssgetawedf penigeg platal wWikkeerglgeedswdadesd atddrd-
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termined by engraving depth ¢ and engraving width f of the total surface, which does

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

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

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 1s realized by conventional line 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 appearing in the portrait corresponds to an inventively printed struc-



tR and flank angles a and f but engraving width c. Flank angles a and 8,
.based'on the plumb line to the plate rface, preferably range from30 to
60 and can be selected independently of each other. Expediently, the edge
areas have the sanme form i.e. trapezoidal or wedge form wth the sane
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- 10 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 carrier 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 D;. 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 print. 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 2] 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,



structural elenent. Edge areas and inside area of each structural elenent
-are Seanlessly adjacent and were pripiﬁg by line intaglio with ink |ayers
of different . thickness, the edge area having a thicker ink |ayer than the
inside area. The ink-saving effect in the inventive print is distinctly
not i ceaRb®elér, BAHckithélbage ¥has sﬁeﬂ%tﬁé‘ﬁ tIFENRF of Bfe prifted %ﬁlﬁ%@HPé ¢t e used
inthe area to be printed, i.e. at very high density of the [Ine

st r uct ugemtdérnnk hey qrthickedss imagepatisoarveiash e insideghted. ITie idRnaiving éfedtas
exanple hair area 17 in the portrait. Assumng further that hair area 17
usual | ynetesahles pyégulanan the erabodisrent aistngsenaqae énks As ¢for eartdin inde pasredi ng
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bank notes. Fig. shows I n cross section a de carrier area
pri nt edTaqrodede@hbmogeheousrocdat ¢ffgttasthue suffices t® priax tHEihgideprédjushe
printing plate shown in Fig. 1 with d = 0 mcrons for printing 1ndividual
hairs, auck auiowgh tedprioduch thepdarkestipossibletajor Bnel The ek fhreretty sdaved oper at i on,
dat a carrie& ;g IS greﬂged ont 0. t he g{inting pl ate whereby data carrier 12
is emboS¥tdeabhyeduces theradudtipn ¢ty e structured due to engraving 3 and
at the same tinme ink 22 fromengraved area 3 is received onto data carrier
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 DR and of in- side area D
The printed area is characterized by an ink layer that is thicker at the
edge areas than in the inside area and | eaves a tactilely perceptible
print. In the present case, the ink |ayer thicknesses of edge.areas 19 and
21 are the sane and the profiles wedge- shaped. However, it is |likew se
possible in a further enbodi nent that edge areas 19 and 21 have different

i nk layer thicknesses and/or different profiles. Depending on the ink

| ayer thickness, the inks show transparent or opaque properties so that the
edge areas and inside areas face the viewer as honbgeneous surfaces in the
case of very great ink layer thicknesses or visually distinguishable areas
at lower ink |ayer thick-



nesses. The advantage of the inventive enbodinments is that the reduced ink
.layer "thi ck- ness of the inside areas npared to the edge areas leads to a
di stinct saving of ink. SinultaneouslY, the tactility of the printed inage
is retained or increased, however, -11 however, since the edge areas
‘strengthen.the relief of the printedcijjge due to the greater ink |ayer

t hi ckness in conparison with the inside area. The ink-saving effect is
noticeable in particular in the enbodi ment usi.ng opaque inks. As of a
certain_ ink |ayer thickness, the visual inpression of the color tone no
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printing pl@be thoinsidoskea] the clgB arét At ihFEAS dWiatdn At dilReEY adfiRefNandr aved
area in the plate surface, characterized in that the engraved area has one

or nore st rihetinside asdaciselesgnicd ashiatcah ¢hatdgloverred relativatgthegilete smgr avi ng
depth than_the inside area, the edge area and the inside area are directly
adj acent, a3 the inside area is designed as a plateau that is | owered
relative to the plate sur- face. 2. A printing plate according to claim1,

characteri Zﬁq)giﬁi&fg{}?ﬁtet Qf‘co?&{ﬁg t§'cBm £ ﬁﬁ%ac?%'g%?g%ﬁr%ﬂitf}ﬁ% Eggg g{e%h@%%g or

t rapezol dal . Inting pldte accordin acterized in

that the eddgnél 8ebé wedge-shhpstEsr ®pexoidge With a round tip. 4. A printing
pl ate according to any of clainms | to 3, characterized in that the sur-

face of the inside area is provided with a basic roughness pattern. as an
ink trap. A printing plate according to claim 1, characterized in that the edge area is de-

signed as a wedge with a round tip.

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

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

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

crons to 150 microns.

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

crons to 100 microns.

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

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

8. A printing plate according to any of claims 1 to 7, characterized in that the edge
area has an engraving width 5 of 120 microns to 500 microns and an engraving

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



5. Aprinting plate according to any of claims 1 to 4, characterized in
-that t'he edge area has an engraving depth tR of 60 mcrons to 150 m crons,
preferably 100 m - crons to 150 microns. 6. A printing plate according to
any of clains | to 5, characterized in that the inside area has an
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100 mcrons. 7. Aprinting plate atcor to dny o al ns
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sanme color tone when viewed with the naked eye. 8. A printing plate
accor di Hy t0 RHIng pleteaagesrding do any o ghadws drofe ¢hiractenizedtinghatdhe stracea has

an engravin i dth b of. 120 ni.crons to 500 mcrons and an engraving wdth
of the baset%g%rresgggnusaﬁsﬁn?gll%% "8y %8“9'13 9. :Aprinting plate

according to any of clains 1 to 8, characterized in that the struc- tural

el enentis Aﬁo;ﬂtrgnggg%m mr&iﬁg%efai@ gqﬂ,%aﬁkgaﬁtzgagﬁ %Caﬁrah&hgé nal 2 Svianel. 10.

Aprinting p ording to any o al s aracteri>ad 'n fhat

the struc- ¢ff.amiliewestt to S MkBingtees| proferdsly (008 Mikfmétetd S milliméery, i Nti ng
pl ate according to claim 10, characterized 1n that the line has a wwdth a

of 0.1 mllineters to 5 mllineters, preferablf( 0.5 mllineters to 3

mi | 1i metder sA dage cotrigamithcaprinted wage progucast xilineringeglr compedingyatileass
intaglio conprising.at |east, one printed i e areg .having an ink, | ayer,
characteriz ?rﬁn?ﬂé?’agﬁgr?ﬁl?%vt'%aﬁﬂk 81’515% Cieyze HB%B?t tﬂﬁpémﬁ?q Hied
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edge area. 13.. A data carrier _ according to claim 12, characterized in that
the ink | ayde atgadkdesignedips # platpaethatislosreredivdativeetn thadnk hsiedefdhea i s

tactilely peecfg%ea%all.bl e.

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

difference between edge area and inside area is tactilely perceptible.

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

designed to be wedge-shaped or trapezoidal.

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

area and the inside area have the same color tone.

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

area has a darker color tone than the inside area.

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

printed structural element is designed in the form of a character and/or pictorial

symbol.

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

tural element is designed in the form of a line.



14. A data carrier according to claim12 or 13, characterized in that the
.edge area is designed to be vvedge-shaﬂe_d or trapezoidal. 15. A data
carrier according to any of clains 12 to 14, characterized in that the edge
_area and the inside area have the same color tone. 16. A data carrier

accor di N tA duky caiies hatdlin2td Slaikd 1 3COIRTAGEREEZ BN HeNRe hAlE: G4 ofar ea
has a darker color tone than the inside area. 17. A data carrier according
to any of d.dito® mAlinetds, pefenbbt @S5imaHnieters haf millkmeters.nt ed st ruct ural

el ement is designed in the formof a character and/or pictorial synbol.

18. A data arriler according tog any of clains 12 to 16, characterized in
that thed-st4dpethpd far praduciig a 1ge daghio PEINtiRS ihate foF PripAnga surace bya 19. A
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printing a surface by l'ine intaglio conpri OW ng steps:
provi di ng ‘a priengragnplaaleasnohdergravedbicagnph@panting baae sudhce Byaicankng at
1 east one engraved area in the printing plate surface by means of an

engravi ng t ool ¥@nengraying tepgsathetitherangranes ayae has one penuire strhatuail
el enments in Wniegh t he .ec{)gli ﬁrﬁa gas a greater engravin C&eﬁg t han .t he in-
side area, the SHYENGIBIUGH RG,EdI85ACHLAS A FLCAPTCRBTAWRE APPEY] € Mand t he
in- side area i g hat, r [ ve o the
printing plat eﬁgﬁr gtgf‘edezc%% aiezf’%uz&eﬂil%ﬁip glg iacr)é%?#ien I r?ggpardgé:%sslg aﬁgrtﬁﬁﬁlil'nti ng
zilp_ri nt eddi mageidhefeniin dasiphédibs Bplatbhaitat acloWeded EE1dveitythelpriltaigs 1 to
i s used.
plate surface.
21. A line intaglio printing process for printing a printed image wherein a printing

plate according to any of claims 1 to 11 is used.



