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This invention relates to a data carrier with a security printed image and
to a printing plate for producing such a printed image. For producing
high-quality printed products such as bank notes, shares or the like one
frequently uses intaglio printing fox forgery protection since the printing
plate production is very elaborate and expensive and this method produces a
very characteristic printed image which cannot be imitated using other
printing methods. In intaglio printing, areal representations are produced
by closely adjacent engraved lines, the individual engraved lines normally
being fractions of a millimeter wide and being separated by unengraved
lands. For the printing operation the engraved lines of the printing plate
are filled with ink. Excess ink is removed from the printing plate with the
aid of a wiping cylinder or doctor blade such that only the engraved lines
are filled with ink. This wiping process thus removes all ink components on
the printing plate surface. In the printing operation the data. carrier to
be printed, normally paper, is fi nally pressed onto the printing plate at
high pressure by means of a pressure cylinder with an elastic surface. The
data carrier is thereby pressed into the ink-filled engraved lines of the
printing plate, thus coming in contact with the ink. When the data carrier
is detached it pulls the ink out of the depressions of the engraved lines.
The thus produced printed image has printed lines which vary in ink layer
thickness depending on the depth of the engraving. If one uses transparent
inks in intaglio printing one obtains a light tint when printing a white
data carrier with small ink layer thicknesses, and darker tones when
printing with thick ink layers. In comparison with other common printing
methods, intaglio printing can produce printed images with very great ink
layer thicknesses. The resulting printed images are even manually tactile
if accordingly deep engravings are used. The use of accordingly fine
engravings also permits extremely fine, very sharp printed lines. WO
97/48555 describes a method for producing intaglio printing plates in
reproducible, machine-made fashion and permitting line width and line depth
to be   -2 2 6 MAY 2004 adjusted largely independently of each other. For
this purpose the lines of a line original are detected and the surface area
of each line exactly determined. With an engraving tool, for example a
rotating chisel or a laser beam, the outside contour of said surface area
is first engraved in order to cleanly outline the surface area. The
outlined area of the surface area is subsequently cleared out using the
same or another engraving tool so that the total line is exactly engraved
in accordance with the line original. In this way one can also produce very
narrow lines with a relatively great engraving depth, i.e. high inking on
the data carrier. This makes even very fine lines tactile as reliefs. ,~
The invention is based on the problem of proposing a data carrier with a
printed image produced by intaglio printing and having very high
forgery-proofness. This problem is solved by the independent claims.
Developments are the object of the subclaims. The invention is based on
composing the printed image provided on the data carrier of a plurality of
contrasting structural elements, said structural elements being disposed in
exact register, and designing at least one part of said structural elements
to be relieflike and tactile, and one part of the structural elements flat
and nontactile. Said structural elements are preferably produced on the
data carrier in a printing operation by intaglio printing. ' "Register"
designates within the meaning of the invention the exact bordering or
adjoining of the large-area and filigree or the relieflike and flat
structural-elements in the transition area where large-area and filigree or
relieflike and flat structures abut. "Relieflike" designates a raising of
the structural elements over the data carrier surface as a reference plane
by more than about 30 microns, preferably about 40 microns to about I00
microns. In contrast, "flat" designates in the ideal case a structural
element lying in the data carrier surface as a reference plane, but which
may be raised by at most about 25 microns to 30 microns over the reference
plane, preferably no more than 25 microns. It is to be heeded that a relief
on the data carrier surface does not identically match the engraving depth
of the printing plate. This is because the data carrier is   -3 2 G MAC
2004 not pressed in down to the base of the printing plate engraving during
the printing operation and ink present in the depressions of the printing
plate is not transferred 



completely to the data carrier. Accordingly, the engraving depth of the
printing plate for relieflike structural elements is in the range of about
40 microns to 200 microns, preferably in the range of about 55 microns to
I50 microns, and for flat structural elements in the range of about 5
microns to 50 microns, preferably in the range of about 10 microns to 25
microns. Whether an engraving depth in the borderline area Leads to a
relieflike or to a flat print on the surface of a data carrier also depends
in the individual case on the slope steepness of the engraving, the nature
of the sub strate being printed (strength, plastic deformability) and the
solid or solvent content of the printed ink. . . When transparent inks are
used the brightness impression of the tone depends on the printed layer
thickness and the type, composition and concentration of the pigment. Layer
thicknesses between about 2 microns and 5 microns produce a lighter, more
transparent tone, and prints with such Layer thicknesses are nontactile. In
the Layer thickness range between about 5 microns and IO microns the tone
is darker but the printed image still nontactile. Only at Layer thicknesses
of about 10 microns to 30 microns does the now clearly darker printed image
become tactile. A visually recognizable contrast between the inventive
structural elements can thus be produced via ink Layer thickness. Since
tactility is a subjective sensation, a value as of which a relief is sensed
tactilely can only be determined within rough limits. The tactility of a
printed image relief depends not only on the absolute relief height and
individual sensitivity but also on the superficial extent of the printed
structure and on whether the printed structure to be felt stands alone or
is integrated into printed surroundings. One can finally further increase
the forgery-proofness of the inventive security element or security printed
image by causing frequent alternation between the different structural
elements. The structural elements differ with respect to their superficial
extent and/or their light-dark contrast and/or their tactility. The exact
register between the different structural elements and the resulting
special optical impression of the security printed image can be produced
only by intaglio printing, i.e. using a   -4 2 6. Ma`I 't00 printing plate
in which the security printed image is engraved completely and with the
necessary register. The structural elements can additionally be combined
with negative elements. "Negative element" designates an area of any shape
not covered with ink in surroundings covered with ink. Such negative
elements can be present within a structural element as unprinted pictorial
or alphanumeric information, such as a logo, the denomination of a
currency, or writing, so that a structural element is not covered
completely with ink. Alternatively, the negative elements can also be
formed as separating lines between the individual structural elements. In
this case the negative elements preferably have the form of complicated
line patterns, such as guilloches. Since very sharp contours can be printed
by intaglio printing, it is possible to produce visually recognizable
negative characters with very small line widths of up to 10 microns. Such
additional information can be taken into account in a very simple way in
the inventive engraving method for producing the printing plate. For a
potential forger, however, it constitutes an additional problem. According
to a preferred embodiment, one part of the inventive structural ele menu is
designed to be large-area and one part of the structural elements filigree.
"Large-area" means that the structural elements are not produced by
halftone printing but actually consist of areal elements with a certain
width greater than about 1 millimeter. "Filigree", in contrast, means that
thin lines are involved which optionally in tersect and are intertwined,
such as guilloches. The line width of said filigree struc tares is less
than 1 millimeter and preferably less than 0.5 millimeters. According to a
further preferred embodiment, the structural elements are se lected and
disposed in register so as to create at least two visually recognizable,
preferably superimposed pieces of information. For example, a first piece
of infor oration can be composed of relieflike and tactile structural
elements, while a second piece of information consists at least for the
most part of flat, nontactile structural elements. If one part of the
structural elements is additionally designed to be filigree and a further
part large-area, the information can be composed for example as follows.
-' - 1004 ~ 6 MAC All filigree structural elements and one part of the
large-area structural elements of the inventive security element are
designed to be relieflike and tactile and form a first visually
recognizable piece of information. One part of said tactile structural
elements simultaneously belongs to a second piece of information having not
only the tactile but also flat, nontactile structural elements. The flat
structural elements of the second piece of information preferably occupy a
greater surface area so that the visual impression of the second piece of
information is determined primarily by the flat structural elements. The
tactile structural elements form only a kind of superimposed, preferably
darker, pattern with respect to the second piece of information. The
remaining part of the structural elements of the first piece of
information, said 



part preferably consisting only of filigree structural elements, adjoins
the second piece of information in register. According to a special
embodiment, said filigree structural elements continue the contour lines of
the relieflike structural elements common to both pieces of information.
This security element can have negative elements according to a fiuther pre
ferred embodiment. For example, the structural elements of the first and
second pieces of information can be separated by a narrow, unprinted
contour line. In this case the structural elements belonging only to the
first piece of information can also continue said unprinted contour line.
The printing plate for producing this printed image bears the corresponding
structural elements in the form of depressions, said structural elements
being disposed in exact register here too. The engraving depth of the
individual structural elements is selected such that a first part of said
structural elements is relieflike and tactile after the printing operation
and the second part of the structural elements has a smaller engraving
depth so that the structural elements are flat and nontactile after the
printing operation. Preferably, the engraving depth of the first part of
the structural elements is about 40 microns to 200 microns, preferably
about 55 microns to 1~0 microns, and that of the second part about ~
microns to 50 microns, preferably about 15 microns to 40 microns. Since the
relief height achieved in the printed product depends not only on the
engraving depth of the printing plate but also on the properties of the
substrate and   -6 2 6 MAY 200h the ink, as mentioned above, an engraving
depth of 40 microns can in extreme cases already Iead to a relieflike
printed image while an engraving depth of 50 microns can still lead to a
flat image under other material and printing parameters. However, in every
specific case of application the engravings leading to relieflike printed
image areas are always deeper than those producing so-called flat,
nontactile image areas. In a further preferred embodiment of the invention,
the structural elements are designed such that the area where the two
pieces of information overlap either remains unprinted or is rendered in a
tone clearly differing visually both from the reIieflike and tactile and
the flat and nontactile structural elements. The relieflike and the flat
structural elements and the unprinted or contrasting-tone overlap area are
again in exact register. Further embodiments and advantages of the
invention will be explained in the following with reference to the figures.
It is pointed out in this context that the fig ores axe schematic diagrams
which in particular do not render either line widths or layer thickness
relations tree to scale. Fig. 1 shows a fast embodiment of the inventive
security element, Fig. 2 shows a second embodiment of the inventive
security element, Fig. 3 shows a detail of an inventive printing plate,
Fig. 4 shows a detail of a data carrier in cross section after printing
with the printing plate according to Fig. 3, Fig. Sa shows enlarged detail
A of the security element according to Fig. 2, Figs. Sb and Sc show
enlarged detail A according to Fig. Sa after an attempt at forgery, Figs. 6
and 7 show two further embodiments of an inventive security element. Fig.
1. shows a first embodiment of inventive security element 1. Security ele
ment 1 is composed of a plurality of structural elements disposed in exact
register. One part of said structural elements, shown black in the figure,
is designed to be relieflike and tactile, the other part of the structural
elements, shown gray in the figure, flat and nontactile. All said
structural elements are produced on any substrate in a printing operation
by intaglio printing. In the example shown, the individual structural
elements are disposed relative to each other so as to create two visually
recog    n 2 6 Mp~( 2004 nizable pieces of information, i.e. the number
"2000" superimposed by the writing "B ank note". For reasons of clarity,
the principle of the invention will be explained only with reference to the
structural elements belonging to the number "2" and the letter "B". The
other information components are composed analogously. 



The number "2" is composed of large-area, flat and nontactile structural
elements 2, likewise large-area but relieflike and tactile structural
elements 3 and filigree and relieflike, tactile structural elements 4, 7.
Structural elements 4 form the contour line of the number "2". All
structural elements and in particular structural ,_~ elements 4, 7 and 3, 4
are disposed in register within the meaning of the invention. Further, the
different structural elements, e.g. structural elements 2, 4 or 2, 3,
directly adjoin each other. Structural elements 3, 7 are simultaneously
part of a second piece of information which together with filigree,
relieflike and tactile structural elements 5 forms the letter "B".
Structural elements S are formed in this case as filigree lines disposed in
register with structural elements 3 and 7. They enclose unprinted areas 6.
Fig. 2 shows another embodiment of inventive security element I . One again
sees two pieces of information in overlap. In this case the first piece of
information, the number "2000", is likewise composed of flat, nontactile
structural elements 2, sfiligree, relieflike and tactile structural
elements 7 and Large-area, tactile structural elements 3. As in Fig. 1, the
flat, nontactile structural elements are gray and the relieflike, tactile
structural elements black. In comparison with Fig. l, this case lacks
filigree, reiieflike contour line 4. Therefore all relieflike and tactile
structural elements are simultaneously part of the second piece of
information here. Outside the overlap area, relieflike, tactile structural
elements 3 and 7 are supplemented by further relieflike, filigree
structural elements 5. Only a total view of structural elements 3, 5, 7
makes the second piece of information, an eagle here, visually
recognizable. Both security element I shown in Fig. 1 and that shown in
Fig. 2 are produced in a printing operation. One preferably uses a
transparent ink so that flat structural elements 2 appear in a lighter tone
while relieflike structural elements 3, 4, 5, 7 are    _g_ 2 6 May 2004
rendered in a dark tone. The tone differences arise through different ink
layer thicknesses. Accordin , the rintm form used for the rintin o eration
has en avin s ~Y P g P g P ~ g varying in depth. Fig. 3 shows the detail of
an inventive printing plate in cross section. Printing plate 8 has deep
engraved areas 9, 10 relative to printing plate surface l 1. First engraved
area 9 is engraved with engraving depth a, second engraved area 10 with
engraving depth b. Engraved areas 9, 10 directly adjoin each other at the
level of printing plate surface 11 and are separated by separating edge 12
whose upper edge 13 tapers at the level of printing plate surface 11.
Printing plate 8 can also be designed so that upper edge 13 is slightly, i.
e. a few microns, below the level of print.. ing plate surface 11. Said
separating edge ensures that adjoining ink areas have sharp contours. The
production and design variants of such printing plates with separating
edges are explained in detail in German patent application P l98 45 436.8,
to which explicit reference is made. Engraved area 9 produces a lighter
tone than deeper engraved area 10 in the printing operation. If nontactile
structural elements are produced with engraved area 9, engraving depth a is
between 10 microns and 40 microns. For light tones which seem transparent,
engraving depths of 10 microns to 25 microns are preferably used. The
relieffike, tactile structural elements can be produced for example with
engraved -area 10. Engraving depth b is in this case between 40 microns and
200 micrns. Fig. 4 shows schematically the detail of substrate 14, such as
paper, printed by intaglio printing with printing plate 8 according to Fig.
3. During the printing operation substrate 14 is pressed into engraved
areas 9, 10, whereby corresponding depressions 16, 17 may remain on
substrate underside 15 depending on how much pressure is exerted on the
substrate during printing. Substrate top 18 has corresponding elevations in
the areas where depressions 16, 17 are located on the underside. Said
elevations are covered by ink layers 19, 20 received by substrate surface
18 fi om engraved areas 9, 10 during printing. The height of printed image
relief x, y is fixed as the difference in level between the unprinted
substrate surface and the surfaces of particular ink areas 19, 20. In the
transition area between ink areas 19, 20 ink layer thicknesses x, y
decrease continuously down to a borderline defined by up   -9 ~6MAy 2004
per edge 13 of separating edge I2 of printing plate 8. Depending on the
design of separating edge 12 the borderline area is more or less mde, which
ensures a clean separation between the printed areas of different tone.
Fig. ~a shows enlarged detail A of Fig. 2 which clearly shows that the
individ ual structural elements are disposed in exact register. Thus,
structural elements 7 are flush with structural elements 2. Structural
elements 5 are disposed in register therewith. They adjoin structural
elements 2 in register and run quasi seamlessly into the contour line of
structural elements 7. This exact alignment cannot be produced with
conventional printing plates and printing methods. Using conventional
printing plates one would have to perform at least two printing operations,
e.g. printing structural elements 2 or fhe first piece of information, such
as the number "2000", in the first printing operation and the second piece
of information, for example the eagle shown in Fig. 2, over the first piece
of information in the second printing operation. Such attempts at forgery
are easy to recognize since conventional printing methods cannot achieve
the desired register. 



Figs. Sb and Sc-show the critical borderline areas after such an attempt at
for gery. In Fig. 5 b, for example, structural elements 2 protrude beyond
structural ele ments 7 so that one part of areas 6 outlined by structural
elements 5 is also filled with ink. In the embodiment shown in Fig. Sc,
structural elements 7 end outside structural elements 2. Since such offsets
greatly impair the general impression of the printed image, attempts to
forge the inventive security element are very conspicuous. A further
embodiment of inventive security element 1 is shown in Figs. 6 and 7. The
letter "B" is rendered as the first piece of information, having
relieflike, tac tile structural elements 3, 7 in the areas shown in black.
The second piece of infor mation is tb.e number "2" in the present example,
which is rendered substantially by large-area and flat, nontactile
structural elements 2 shown in gray. Area 21 where the two pieces of
information overlap is unprinted according to the embodiment of Fig. 6 but
surrounded by printed areas and therefore easily recognized visually in its
extension. In particular the corners of relieflike structural elements 3
and of flat structural elements 2 abut in exact register, which is not
attainable in this way with conventional methods.   - IO ~ p Mpy 2p04 In
the example according to Fig. 7, area 22 where the two characters "B" and
"2" overlap is printed. In contrast to the variants of Figs. 1 and 2,
however, overlap area 22 is rendered here such that its contrast or tone
clearly differs visually from that of directly adjacent relieflike
structural elements 3 and that of flat structural elements 2. In Fig. 7
overlap area 22 is lighter than relieflike areas 3, 7 and flat areas 2 of
the printed image. That is, the ink layer is thinnest in area 22 and area
22 is therefore flat and nontactile. However, it is also possible to design
the ink layer thickness in overlap area 22 via a corresponding engraving of
the printing plate so that it appears darker than adjacent flat structural
elements 2 rendering the number ;~ "2", and lighter than tactile structural
elements 3, 7 rendering the letter "B". The r register between the
individual structural elements can be excellently checked in particular at
the corners and edges where they adjoin each other. The inventive security
element can be printed on any substrates. Preferably, these are data
carriers made of paper. But one can also apply the inventive security
element to foil substrates. The security element can be provided wherever
high demands are made on protection from forgery, for example in papers of
value, bank notes, ID cards, passports, or in official documents or
high-quality admission tickets. v:Y   -11~) 6 MAC 2~~4 Patent claims 1. A
data carrier ( 14) with a security printed image { I) produced by intaglio
printing and consisting of a plurality of contrasting structural elements
{2, 3, 4, ~, 7, 22) disposed in exact register, wherein a first part of the
structural elements (3, 4, ~, 7) is designed to be relieflike and tactile
and a second part of the structural elements (2, 22) flat and nontactile.
2. A data carrier (14) according to claim l, characterized in that the
relieffike and tactile structural elements (3, 4, 5, 7) have a darker tone
than the flat, nontactile structural elements (2, 22). 3. A data carrier
(14) according to claim 1 or 2, characterized in that one part of the
structural elements (2, 3) is designed to be large-area and one part of the
structural elements (4, 5, 7) filigree. 4. A data carrier (14) according to
at least one of claims I to 3, characterized in that one part of the
filigree structural elements (4, 5, 7) is designed to be relieflike 



and tactile. 5. A data carrier ( 14) according to at least one of claims 1
to 4, characterized in that one part of the large-area structural elements
(3) is designed to be relieflike and tactile. 6. A data carrier (14)
according to at Ieast one of claims I to 5, characterized in that the
security printed image ( 1 ) has a plurality of mutually contrasting pieces
of information differing by light-dark contrasts and/or large-area and
filigree structural elements (2, 3, 4, 5, 7, 22) and having a tacrile
relief at least in partial areas. 7. A data carrier ( 14) according to at
least one of claims 1 to 6, characterized in that the security printed
image ( 1 ) has at least two visually recognizable, preferably overlapping
pieces of information. 8. A data carrier ( 14) according to at Ieast one of
claims 1 to 7, characterized in that the security printed image ( 1 ) has a
first piece of information consisting at Least partly of relieflike,
tactile structural elements (3, 5, 7).   -I2 2 6 MAY 2004 9. A data carrier
(14) according to at Ieast one of claims 1 to 8, characterized in that the
security printed image (1) has a second piece of information consisting at
least for the most part of flat, nontactile structural elements (2, 22).
10. A data carrier ( I4) according to claim 9, characterized in that the
flat structural elements (2) are limited by filigree, tactile structural
eIernents (4). 1 I . A data carrier ( I4) according to at least one of
claims 1 to 10, characterized in that one part of the relieflike structural
elements (3, 7) of the first piece of infor mation is simultaneously part
of the second piece of information. 12. A data carrier (I4) according to at
least one of claims 1 to I 1, characterized in that the preferably filigree
structural elements (5) of the first piece of information which are not
part of the second piece of information are disposed in register with the
structural elements (2, 4) of the second piece of information. 13 . A data
carrier ( 14) according to at Ieast one of claims 1 to 12, characterized in
that the structural elements are separated by a narrow, unprinted contour
line. I4. A data. carrier ( 14) according to at least one of claims 1 to
13, characterized in that the structural.elements have negative elements in
the form of alphanumeric characters and/or patterns. 15. A data carrier (
14) according to at least one of claims 1 to 14, characterized in that the
filigree structural elements (4, 5, 7) are lines with a line width smaller
than 1 millimeter, preferably smaller than 0.5 millimeters. 16. A data
carrier (14) according to at least one of claims I to 15, characterized 



in that the large-area structural elements (2, 3) have a line width greater
than 1 mil limeter. 17. A data carrier (14) according to at least one of
claims 1 to 16, characterized in that the contrasting pieces of information
are alphanumeric information and/or pictorial information. 18. A data
carrier (14) according to claim 7, characterized in that the area (21, 22)
where the pieces of information overlap has a tone differing visually from
that of the relieflike and the flat structural elements (3, 7, 2) outside
the overlap area. 19. A data carrier ( 14) according to claim 7 or 18,
characterized in that the area (21 ) where pieces of information overlap is
not printed by intaglio printing.   -I3 2 6 Mp~( 2004 20. A data carrier (
14) according to at least one of claims 1 to 19, characterized rn that the
data carrier is a paper of value, preferably a bank note. 2I. A printing
plate (8), preferably intaglio printing plate, with a security printed
image ( 1 ) consisting of a plurality of contrasting structural elements
(2, 3, 4, ~, 7, 22) disposed in exact register, the structural elements (2,
3, 4, 5, 7, 22) being present in the form of depressions (9, 10) in the
printing plate (8) and a first part of said structural elements (3, 4, 5,
7) having such a great engraving depth (b) that the structural elements (3,
4, 5, 7) are relieflike and tactile after the printing operation, and the
second part of the structural elements (2, 22) having a smaller engraving
depth (a) so that the structural elements (2, 22) are flat and nontactile
after the printing operation. 22. A printing plate according to claim 2I,
characterized in that the engraving depth (c~ of the first part of the
structural elements is 40 microns to 200 microns and that of the second
part IO microns to 40 microns. 23. A method for producing a data carrier
with a security printed image pro duced by intaglio printing and composed
of a plurality of contrasting structural elements, wherein said structural
elements are disposed in exact register and one part of said structural
elements is designed to be relieflike and tactile and one part of the
structural elements flat and nontactile. 24) A method for producing a
security element consisting of a security printed image produced by
intaglio printing and composed of a plurality of contrasting structural
elements, wherein said structural elements are disposed in exact register
and one part of said structural elements is designed to be relieflike and
tactile and one part of the structural elements flat and nontactile.   - 14
2 6 MA`~ 1004 Ab stract The invention relates to a data carrier with a
security printed image produced by intaglio printing. The security printed
image consists of a plurality of contrasting structural elements disposed
in exact register. A first part of the structural elements is designed to
be relieflike and tactile and a second part of the structural elements flat
and nonta.ctile.  ]7M b]7M ]7M,]7M]7M]7M@]7MW]7M ]7M]7M\#]7M
]7M=b]7M,s]7MDf65 
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