EP 2 860 040 B1

(19)

Europdisches

Patentamt
European
Patent Office
Office européen

des brevets

(11) EP 2 860 040 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
07.12.2016 Bulletin 2016/49

(21) Application number: 13188267.2

(22) Date of filing: 11.10.2013

(51) IntClL:
B42D 25/29 (2014.01)

(54) ASECURITY ELEMENT, A VALUABLE DOCUMENT COMPRISING A SECURITY ELEMENT AND
METHOD FOR MANUFACTURING THE SECURITY ELEMENT AND THE VALUABLE DOCUMENT

SICHERHEITSELEMENT, WERTDOKUMENT MIT EINEM SICHERHEITSELEMENT UND
VERFAHREN ZURHERSTELLUNG DES SICHERHEITSELEMENTS UND DES WERTDOKUMENTS

ELEMENT DE SECURITE, DOCUMENT DE VALEUR COMPORTANT UN ELEMENT DE SECURITE
ET PROCEDE DE FABRICATION DE L’ELEMENT DE SECURITE ET DOCUMENT DE VALEUR

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FRGB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(43) Date of publication of application:
15.04.2015 Bulletin 2015/16

(73) Proprietor: European Central Bank
60311 Frankfurt am Main (DE)

(72) Inventor: David, Guy
63520 Trezioux (FR)

(74) Representative: Prinz & Partner mbB
Winterstrasse 2
22765 Hamburg (DE)

(56) References cited:
EP-A2- 2 199 095 WO-A1-99/37488
WO-A1-03/053713 US-A- 5248 544

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 860 040 B1 2

Description
FIELD OF THE INVENTION

[0001] The invention relates to a security element and
a valuable document comprising a security element. The
invention also relates to methods of manufacturing the
security element and the valuable document.

BACKGROUND

[0002] It is well known in the field of valuable docu-
ments, as for example banknotes, to incorporate or at-
tach more or less transparent foils to substrates in order
to form a security element that prevents counterfeiting of
the document. The substrates may be provided with
through-windows thereby allowing observation of a se-
curity feature located on the foil and arranged in the win-
dow.

[0003] Various patents and patent applications dis-
close fibrous substrates in which a foil or other security
element is incorporated. The main concern of this kind
of prior art consists in compensating the additional thick-
ness contributed by the security element in order to
achieve a better flatness.

[0004] However, another highly relevant concern
which is not sufficiently addressed in the prior art resides
in the quality of the security element or valuable docu-
ment in terms of durability, reproducibility and process-
ability within the various interactions to which the valua-
ble document is subjected to during its life-cycle.
[0005] EP 2 199 095 A2 discloses a method that in-
volves providing a sheet-like substrate with a recess that
isformed via an openingin the substrate, where the open-
ing is closed by a film on two sides. Additional security
features are formed, and a coating is applied on the film
such that a part of the coating adjoins a contour in a
custom-fit manner. The contour defines a recessed re-
gion of the substrate from a region of the substrate sur-
rounding the recess. The film is printed using a printing
ink by offset printing.

[0006] WO 99/37488 discloses a method of verifying
the authenticity of a security document, the security doc-
ument including a first at least partially transparent por-
tion and an optical projection element within or super-
posed with the first at least partially transparent portion,
the optical projection element acting to transform a light
beam passing from a light beam source through said first
at least partially transparent portion into a patterned
beam of selected design, the method including the steps
of: positioning the security document such that the light
beam is transmitted through the first at least partially
transparent portion and the patterned beam is projected
onto a viewing surface, and verifying the presence of a
patterned image by the impingement of the patterned
beam on the viewing surface.

[0007] US 5,248,544 discloses a data carrier such as
a paper of value or the like having an optically variable
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element, in particular a hologram, applied to the surface,
and an additional printed pattern, applied in particular by
steel intaglio printing, wherein the surface of the data
carrier is smoother in the area of the optically variable
element than in the remaining surface.

[0008] WO 03/053713 A1 discloses a security element
for security papers, valuable documents, identity cards
or the like that is self-supporting and provided with two
different security features. Said security features are dis-
posed on opposite sides of the security element, and at
least one security feature is optically variable.

[0009] All the above cited prior art documents fail to
provide a security element using a foil and manufacturing
methods which provide high durability, reproducibility,
processability and low costs.

SUMMARY

[0010] It is an object of the invention to provide a se-
curity element and a valuable document comprising the
security element as well as a method of manufacturing
the security element and the valuable document which
have improved combined properties in terms of costs,
durability, reproducibility and processability compared
with the prior art.

[0011] The object of the invention is achieved by the
subject matter of claims 1 and 11.

[0012] According to an aspect of the invention, a se-
curity element for a valuable document is provided. The
security element comprises a substrate. The substrate,
or the plies of the substrate in case of a multi layer sub-
strate, may comprise cellulose fibers, particularly cotton
fibers and/or organic synthetic fibers and/or mineral fib-
ers. The substrate can generally be fibrous as for exam-
ple any paper-like substrate.

[0013] A first groove (or depression) is arranged on a
first surface of the substrate, and a second groove (or
depression) is arranged on a second surface of the sub-
strate. The second surface of the substrate is opposite
to the first surface. The first groove and the second
groove face into opposite directions and away from the
substrate. The first groove and the second groove are
aligned with each other such that the first groove and the
second groove are at least substantially superposed. In
other words, the two groves substantially coincide or
overlap if they are viewed perpendicular to the surface
of the substrate.

[0014] Furthermore, the security element comprises at
least two elongate flat elements. The elongate elements
advantageously have defined and even thickness over
their full length and width. They can be attached to the
substrate or any ply of the substrate after the grooves in
the substrate or in any ply of the substrate has been
formed. The elongate elements are a foil and advanta-
geously in strip form or a flat element of small size, as
for example a patch which is attached to the surface of
the ply or substrate. The elongate elements can advan-
tageously be attached once the fibrous substrate or ply
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has dried, for example outside the papermaking machine
production line.

[0015] In the invention, the elongate elements are a
first foil and a second foil. The first foil (front foil) is ar-
ranged in the first groove. The second foil (reverse foil)
is arranged in the second groove. The thickness of the
first foil and the thickness of the second foil would con-
tribute to the overall thickness of the foils and the sub-
strate together. The thickness of the first foil and the thick-
ness of the second foil are only partially compensated
by the dimensions of the first groove and the second
groove. According to this aspect of the invention, a se-
curity element is provided that is based on a double
groove - double foil concept which provides better quality
of the security feature in terms of costs, durability, repro-
ducibility and processability than the prior art and still has
sufficient flatness.

[0016] The dimensions of the first groove and the sec-
ond groove comprise the depth, the length and the width
of the first groove and the second groove, respectively.
This provides that the additional thickness of the first and
second foil is compensated substantially or to a certain
extent over the area of the first foil and the second foil.
The area of the foils or the grooves is the product of length
and width.

[0017] The depth of the first groove is lower than the
thickness of the first foil. This is based on the recognition
that it is not necessary that the entire thickness of the
first foil is compensated by the first groove. In other
words, in an embodiment, the thickness of the first foil
cantherefore be greater than the depth of the first groove,
for example by 5 um to 35 um.

[0018] The width and length of the first groove, how-
ever, are advantageously dimensioned such that the first
foil fits into the first groove.

[0019] The thickness of the second foil can also be
greater than the depth of the second groove, for example
by 5 pm to 20 um. However, in an advantageous em-
bodiment, the depth of the second groove can be about
equal to the thickness of the second foil.

[0020] The present invention, particularly applies to
embodiments in which the width of the first groove, the
width of the second groove, the width of the first foil and
the width of the second foil are equal to or greater than
0.8 cm.

[0021] In one aspect, the width of the first groove can
range from 0.8 cm to 3 cm. The width of the second
groove can also range from 0.8 cm to 3 cm. The width
of the first foil can range from 0.8 to 3 cm. The width of
the second foil can range from 1 cm to 4 cm. This implies
that the width of the second foil can advantageously al-
ways be greater than the width of the second groove.
[0022] The width of the first foil can be equal to or lower
than the width of the first groove. The width of the first
foil can, for example be slightly lower than the width of
the first groove by 1 mm to 6 mm.

[0023] Generally, the thickness of the second foil is at
least partially compensated by the second groove. The
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depth of the second groove can be equal to or lower than
the thickness of the second foil. However, it has been
found that a slight overlap at the two longitudinal edges
of the second foil is acceptable. In other words, the width
of the second foil can be equal to or greater than the
width of the second groove. The width of the second foil
can, for example be greater than the width of the second
groove by 1 to 4 mm. The length of the second foil is
advantageously equal to the length of the second groove.
[0024] According to an aspect of the invention, the
width of the second foil can be greater than the width of
the first foil. Dependent on the method of manufacturing
the substrate and the grooves, the second groove may
inherently be a bit narrower than the first groove. It is
then particularly advantageous that a certain overlap
over the longitudinal edges of the second groove is ac-
ceptable. Although, for example banknotes, undergo a
huge number of processing steps from manufacturing
until they are sorted out and destroyed, it has been found
that the two foils do not need to be entirely embedded in
the substrate. A certain additional thickness or thickness
variations are tolerable within the limits and definitions
given in this specification.

[0025] With respect to a valuable document, the first
and second grooves as well as the first and second foils
extend over the full length or width of the valuable doc-
ument. In other words, the two grooves and the two foils
of the security element typically all have the same length.
This means that the length of the first foil can advanta-
geously be equal to the length of the second foil and also
thefirstgroove and the second groove can have the same
length.

[0026] In an embodiment, the first and/or second foil
advantageously have a width generally ranging between
8 mm and 30 mm, a thickness ranging between 10 um
and 50 pm, and a position from one edge to the opposite
edge, across an entire length or an entire width of the
substrate and therefore do not occupy the entire surface
area of the substrate.

[0027] Furthermore, a layer of the substrate can re-
main between the first groove and the second groove
over the major part of the area in which the first groove
and the second groove are superposed. In other words,
in the area where the first groove and the second groove
are superposed, or coincide, the majority of the substrate
is not removed.

[0028] The thickness of the remaining layer of the sub-
strate in the area in which the first groove and the second
groove are superposed can be 80 pm 130 wm. However,
this value also depends on the overall thickness of the
substrate. In terms of the reduction of the thickness of
the substrate due to the first groove and the second
groove, the reduction can range from 4 pm to 35 um,
and advantageously from 8 pum to 12 um.

[0029] The security element can further comprise a
window in the substrate in the area in which the first
groove and the second groove are superposed. In the
area of the window, the substrate is entirely removed.
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[0030] The security element can further comprise a se-
curity feature that is arranged in the first foil and/or the
second foil. The security feature can advantageously
have a visual effect. The security feature in either the first
and/or second foil can then advantageously be arranged
in the window. In a preferred embodiment, the security
feature is located in the first foil, if the first foil is thicker
than the second foil and does not overlap the first groove
at the longitudinal edges of the first groove.

[0031] The substrate can be made of a single layer or
ply. However, advantageously, the substrate can com-
prise a plurality of layers of plies. In an embodiment, the
substrate may comprise a first ply (layer) of fabric and a
second ply of fabric. The first ply and the second ply can
extend over the entire substrate. In other words, the sub-
strate can be formed of at least two plies, the first and
the second ply.

[0032] The first ply can be thicker than the second ply.
The first ply is also referred to as mould layer. The mould
layer or first ply can be thicker than the second ply. The
second ply is also referred to as short-former layer. The
short-former layer is advantageously the thinner layer.
[0033] The invention also provides a method of man-
ufacturing the security element according to the aspects
and embodiments of the invention and a method of man-
ufacturing a valuable document, in particular a banknote,
comprising the security element.

[0034] There are various different ways of manufactur-
ing the substrate and the first groove and the second
groove in the substrate.

[0035] Generally, it can be advantageous, if the
grooves are formed by method steps relating to water-
marking.

[0036] In one aspect, the first groove can be formed
by drainage control, i.e. by a locally reduced dewatering
region. By locally different dewatering conditions, a re-
duced thickness can be achieved in the region of the first
groove. This aspect advantageously applies to the first
ply, i.e. the mould layer, if the first ply is the thicker layer.
The second ply can then sink or settle into a groove on
the second surface of the first ply in order to form the
second groove. In other words, the drainage control can
be used to produce two superposed grooves on the first
ply. One of the grooves is the first groove, while the other
groove serves as a depression in which the second ply
(short-former layer) sinks in order to form the second
groove on the opposite surface of the substrate.

[0037] In an advantageous embodiment, the second
ply is removed first in order to create the second groove
and then the first groove is created as a result of the
missing second ply of the second groove. In other words,
the second groove is created first, and by natural com-
pensation of the internal tension during the paper forma-
tion, the first groove is spontaneously generated on the
other side.

[0038] In still another embodiment, the first groove
and/or the second groove can be formed by lamination
or localized calendering such that the fibers of the sub-
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strate are more compressed in the area of the firstgroove
and/or the second groove. In other words, the bottom of
the grooves is more compressed, i.e. the remaining layer
or layers of the substrate are more compressed.

[0039] Furthermore, the first groove in the first layer
can also be formed by mould cover relief.

[0040] Advantageously, the first foil and/or the second
foil can be configured such that the first groove and/or
second groove are unperceivable to the naked eye. The
reduced thickness of the substrate in the area of the
grooves can become visible as an increased transpar-
ency of the substrate. In order to hide the grooves to the
extent that the presence of the grooves is not visible to
the naked (unaided) eye, either one or both of the foils
can be made substantially opaque. The grooves are then
hidden due to a specific property of one or both foils. In
an embodiment of the invention, apigment may be added
to the first and/or second foil in order to make one or both
foils opaque. In another embodiment, a metallic layer
may be applied to one or both foils in order to render the
grooves unperceivable. Furthermore, either one or both
of the foils may be made of polymers which are inherently
opaque. In an advantageous embodiment, a pigment
may be added to the second foil (backside foil) and a
metallic or an opaque carrier medium may be added to
the first foil (front foil).

[0041] The invention also provides a valuable docu-
ment comprising the security element according to the
aspects and embodiments of the invention. The valuable
document is advantageously a banknote. The first and
second groove as well as the first and second foil may
then advantageously extend over the full width or length
of the valuable document, in particular the banknote. In
other words, the sandwich structure of the first and sec-
ond groove, remaining layer of the substrate and first and
second foil extends over the width or length of the valu-
able document.

BRIEF DESCRIPTION OF DRAWINGS

[0042] Further aspects and characteristics of the in-
vention ensue from the following description of the pre-
ferred embodiments of the invention with reference to
the accompanying drawings, wherein

FIG.1 shows a simplified cross-sectional view of a
security element;

FIG. 2 shows a simplified perspective view of the
security element shown in FIG. 1;

FIG. 3 shows a cross sectional view of the substrate
of an embodiment according to a method of manu-
facturing;

FIG. 4 shows a cross sectional view of the substrate
of an embodiment according to another method of
manufacturing;
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FIG. 5 shows a cross sectional view on the substrate
of an embodiment according to a further method of
manufacturing;

FIG. 6 shows a cross sectional view on the substrate
of an embodiment according to still another method
of manufacturing;

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS

[0043] FIG. 1 shows a simplified cross sectional view
of a security element 10 according to an embodiment of
the invention. The substrate 1 has a first grove 2 on a
first surface. On the opposite surface of the substrate 1
is a second groove 3. The first groove 2 and the second
groove 3 are superimposed, i.e. they are aligned one
above the other. A first foil 4, in form of an elongate strip,
is arranged in the first groove 2. A second foil 5, also in
the form of an elongate strip, is arranged in the second
groove 3. The first foil 4, the second foil 5 and the re-
maining layer 8 of the substrate 1 between the superim-
posed grooves 2, 3 form a sandwich structure. Accord-
ingly, a sequence of foil, substrate and foil is provided
while the two foils are substantially arranged inrespective
grooves.

[0044] The width of the first foil 4 is F1W. The thickness
of the first foil 4 is F1T. The width of the second foil 5 is
F2W. The thickness of the second foil 5 is F2T. In this
embodiment, the thickness F1T of the first foil 4 is greater
than the thickness F2T of the second foil 5.

[0045] The width of the first groove 2 is G1 W. The
depth of the first groove is G1T. The width of the second
groove 3is G2W. The depth of the second groove is G2T.
[0046] The width G1 W of the first groove 2 is slightly
greater than the width F1 W of the first foil 4. This means
that the width G1W of the first groove 2 is dimensioned
such that the first foil 2 fits into the first groove 2. The
thickness F1T of the first foil 4 is greater than the depth
GA1T of the first foil 4. This allows even complex security
features to be incorporated into the first foil 4 rather than
into the second foil 5 which is thinner than the first foil 4.
[0047] Thethickness F2T of the second foil 5is greater
than the depth G2T of the second groove 3. In fact, the
thickness F2T of the second foil 5 can even be greater
than the sum of the thicknesses G1T, G2T of both
grooves 2, 3 (i.e. F2T can be greater than G1T + G2T).
Generally, the thickness of the second foil 5 can be great-
er than the depth of the second groove, for example by
5 pm to 35 pm.

[0048] The width G2W of the second groove 3 is lower
than the width F2W of the second foil 5. This means that
the width G2W of the second groove 3 is dimensioned
such that the second foil 5 (slightly) overlaps the longi-
tudinal edges of the second groove 3. This small overlap
has turned out to be tolerable and it simplifies the man-
ufacturing procedure. The width of the second foil 5 can,
for example be greater than the width of the second
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groove 3 by 1 mm to 4 mm.

[0049] In an advantageous embodiment, the width
F2W of the second foil is also greater than the width G1W
of the first groove 2.

[0050] The firstand/or second foil 4, 5 advantageously
have a width generally ranging between 8 mm and 30
mm, a thickness ranging between 10 pum and 50 pm, and
a position from one edge to the opposite edge, across
an entire length or an entire width of the substrate 1 and
therefore do not occupy the entire surface area of the
substrate 1.

[0051] The width G1W of the first groove 2 can range
from 0.8 cmto 3 cm. The width G2W of the second groove
3 can also range from 0.8 cm to 3 cm. The width F1W of
the first foil 4 can range from 0.8 to 3 cm. The width F2W
of the second foil 5 can range from 1 cm to 4 cm. This
implies that the width F2W of the second foil 5 can ad-
vantageously always be greater than the width G2W of
the second groove 3.

[0052] The width F1W of the first foil 4 can be equal to
or lower than the width G1W of the first groove 2. The
width F1W of the first foil 4 can, for example be lower
than the width G1W of the first groove 2 by 1 mm to 6 mm.
[0053] Generally, the foils 4, 5 compensate the me-
chanical properties (for example resistance) due the re-
duced thickness of the substrate in the area of the
grooves. The grooves compensate the additional thick-
ness of the foils. However, advantageously the thickness
of the foils 4,5 is only partly compensated by the depth
of the grooves 2,3.

[0054] The sandwich structure of the security element
10 provides high quality, stability, durability and process-
ability. According to some aspects of the invention, the
first foil 4 and the second foil 5 are not necessarily entirely
embedded into the substrate 1. Certain overlaps due to
the thickness F1T of the first foil 4 and the width F2W of
the second foil 5 are acceptable. This simplifies produc-
tion.

[0055] FIG. 2 shows a simplified perspective view on
the security element shown in FIG. 1. Here it can be seen
that the foils 4, 5 and the grooves 2, 3 extend over the
entire substrate. With respect to a valuable document
this means that the sandwich structure of foils 4, 5 and
grooves 2, 3 advantageously extends, for example over
the entire width or entire length of the substrate 1. The
lengths of the first and second groove G1 L, G2L and the
lengths of the first and second foil F1 L, F2L are then
equal.

[0056] FIG. 3 shows a simplified cross sectional view
of a substrate 1 according to an embodiment. In this em-
bodiment, the reduced thickness of the substrate in the
area of the first groove 2 and the second groove 3 is
mainly or exclusively achieved by localized drainage var-
iations on the first ply 6 (mould layer). In this case, two
grooves are created on the first ply 6, while the thinner
second ply 7 (short-former layer) mainly sinks into the
groove on the surface of the first ply 6 which is opposite
to the first groove 2. The thickness of the first ply 6 is
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SP1T outside the groove areas of grooves 2, 3. The thick-
ness of the second ply 7 is SP2T outside the groove
areas of grooves 2, 3. Inside the first groove 2, the first
ply 6 has only thickness of SP1T* with SP1T being great-
er than SP1T*. Inside the second groove 3, the second
ply 7 has the thickness SP2T* with SP2T* being equal
to SP2T. The thickness of the remaining layer 8 between
the grooves is then SP1T* plus SP2T*. The thickness
SP1T*+SP2T* of the remaining layer 8 of the substrate
inthe areain which the firstgroove and the second groove
are superposed can be 80 pum to 130 um. However, this
value also depends on the overall thickness of the sub-
strate. In terms of the reduction of the thickness of the
substrate due to the first and second groove, the reduc-
tion can range from 4 pm to 35 um, and advantageously
from 8 pum to 12 um.

[0057] The advantage of using localized varying drain-
age (locally different dewatering) is that the bottom sur-
face of the grooves remains rather flat over the entire
surface of the bottom surface.

[0058] FIG. 4 shows a simplified cross sectional view
of a substrate 1 according to another embodiment. In this
embodiment there are also two plies 6, 7. However, the
first ply 6 only has a groove on its outer surface which is
the first groove 2. The second groove 3 is formed by
removing the second ply 7 in the area of the second
groove 3. The thickness of the remaining layer 8 of the
substrate is then defined by SP1T*, i.e. only by the thick-
ness of the first ply 6 in the area of the first groove 2.
[0059] In an advantageous embodiment, the second
ply 7 is removed first in order to create the second groove
3 and then the first groove 2 is created as result of the
missing second ply 7 of the second groove 3. In other
words, the second groove is created first and by natural
compensation of the internal tension during the paper
formation, the first groove 2 is spontaneously generated
on the other side of the substrate.

[0060] FIG. 5 shows a simplified cross sectional view
of a substrate 1 according to another embodiment. In this
embodiment, the two grooves 6, 7 are created by calen-
dering. The two plies 6, 7 are more compressed inside
the area of the grooves 6, 7 than outside the grooves.
[0061] FIG. 6 shows a simplified cross sectional view
of a substrate 1 according to still another embodiment.
In this embodiment, the two groves are formed by mould
cover relief modulation. Similar to the embodiment of
FIG. 3, also here two superimposed grooves are only
generated on the first ply 6. The thickness of the second
ply 7 remains unaffected. This well-known method of cre-
ating grooves or depressions in fibrous substrates has
the disadvantage that the bottom surface of the grooves
is uneven and that the edges of the grooves are less
steep and sharp than with the other methods of manu-
facturing the grooves.

[0062] Inthe previously described embodiments of the
invention, the first foil 4 and/or the second foil 5 can be
configured such that the first groove 2 and/or second
groove 3 are not perceivable to the naked eye. The re-
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duced thickness of the substrate 1 in the area of the
grooves 2, 3 can become visible as an increased trans-
parency of the substrate. In order to hide the grooves 2,
3 to the extent that the presence of the grooves is not
visible to the naked (unaided) eye, either one or both of
the foils 4, 5 can be made substantially opaque. The
grooves 2, 3 are then hidden due to a specific property
of one or both foils 4, 5. Inan embodiment of the invention,
a pigment may be added to the first and/or second foil 4,
5in orderto make one or both foils 4, 5 opaque. In another
embodiment, a metallic layer may be applied to one or
both foils 4, 5 in order to render the grooves unperceiv-
able. Furthermore, either one or both of the foils 4, 5 may
be made of polymers which are inherently opaque. In an
advantageous embodiment, a pigment may be added to
the second foil 5 (backside foil) and a metallic or an
opaque carrier medium may be added to the first foil 4
(front foil).

List of reference signs

[0063]

Substrate 1

First groove 2

Second groove 3

First foil 4

Second foil 5

First ply of substrate 6

Second ply of substrate 7

Remaining layer of substrate 8

First groove thickness G1T

First groove width G1W

First groove length G1 L

Second groove thickness G2T

Second groove width G2W

Second groove length G2L

First foil thickness F1T

First foil width F1W

First foil length F1 L

Second foil thickness F2T

Second foil width F2W

Second foil length F2L

Thickness of remaining layer of substrate SRLT
Thickness of first ply of substrate SP1T
Thickness of second ply of substrate SP2T
Thickness of first ply within first groove SP1T*
Thickness of second ply within second groove SP2T*

Claims

1. Asecurity element for a valuable document compris-
ing a substrate (1), a firstgroove (2) on a first surface
of the substrate (1), a second groove (3) on a second
surface of the substrate (1), the second surface be-
ing opposite to the first surface wherein the first
groove (2) and the second groove (3) are aligned
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with each other such that first groove and the second
groove are superposed and a first foil (4) is arranged
in the first groove (2) and a second foil (5) is arranged
in the second groove (3) such that the thickness
(F1T) of the first foil (4) and the thickness (F2T) of
the second foil (5) are only partially compensated by
the depths of the first groove (G1T, G1W, G1 L) and
the second groove (G2T, G1W, G1L) characterized
in that the depth (G1T) of the first groove (2) is lower
than the thickness (F1T) of the first foil (4).

The security element of claim 1, wherein the width
(F1 W) of the first foil (4) is equal to or lower than the
width (G1W) of the first groove (2) and/or the width
(F2W) of the second foil (5) is equal to or greater
than the width (G2W) of the second groove (3) and/or
the thickness (F2T) of the second foil (5) is lower
than the thickness (F1T) of the first foil (4) and/or the
width (F2W) of the second foil (5) is greater than the
width (F1W) of the first foil (4).

The security element according to anyone of the pre-
ceding claims, wherein the length (F1 L) of the first
foil (4) is equal to the length (G1 L) of the first groove
(2) and/or the length (F2L) of the second foil (5) is
equal to the length (G2L) of the second groove (3)
and/or the length (F1 L) of the first foil (4) is equal to
the length (F2L) of the second foil (5).

The security element according to anyone of the pre-
ceding claims, wherein a layer (8) of the substrate
(1) remains between the first groove (2) and the sec-
ond groove (3) over the major part of the area in
which the first groove (2) and the second groove (3)
are superposed.

The security element according to anyone of the pre-
ceding claims, further comprising a window in the
substrate (1) in the area in which the first groove (2)
and the second groove (3) are superposed such that
the substrate (1) is entirely removed within the win-
dow.

The security element according to claim 5, further
comprising a security feature in the first foil (4) having
a visual effect and wherein the security feature is
arranged in the window of the substrate (1).

The security element according to anyone of the pre-
vious claims, wherein the first groove is formed by
lamination or localized calendering such that the fib-
ers of the substrate are more compressed in the area
of the first groove.

The security element according to anyone of claims
1 to 6, wherein the first groove is formed by mould
cover relief.
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9.

10.

1.

The security element according to anyone of the pre-
vious claims, wherein the first foil (4) and/or the sec-
ond foil (5) are configured such that the first groove
(2) and/or second groove (3) are not perceivable by
the naked eye.

A valuable document comprising a security element
according to anyone of the preceding claims.

A method of manufacturing a security element com-
prising the steps of: providing a first groove (2) on a
first surface of a substrate (1), providing a second
groove (3) on a second surface of a substrate (1),
the second surface being opposite to the first surface
wherein the first groove (2) and the second groove
(3) are aligned with each other such that first groove
and the second groove are superposed and arrang-
ing a first foil (4) in the first groove (2) and a second
foil (5) in the second groove (3), choosing the first
foil and the second foil such that the thickness (F1T)
of the first foil (4) and the thickness (F2T) of the sec-
ond foil (5) are only partially compensated by the
depths of the first groove (G1T, G1W, G1 L) and the
second groove (G2T, G1W, G1L) characterized in
that the depth (G1T) of the first groove (2) is lower
than the thickness (F1T) of the first foil (4).

Patentanspriiche

1.

Sicherheitselement fir ein Wertdokument, miteinem
Substrat (1), einer ersten Vertiefung (2) auf einerers-
ten Oberflache des Substrats (1), einer zweiten Ver-
tiefung (3) auf einer zweiten Oberflache des Subst-
rats (1), wobei die zweite Oberflaiche zur ersten
Oberflache entgegengesetzt gelegen ist, wobei die
erste Vertiefung (2) und die zweite Vertiefung (3) so
aufeinander ausgerichtet sind, dass die erste Ver-
tiefung und die zweite Vertiefung Ubereinanderlie-
gen, und eine erste Folie (4) so in der ersten Vertie-
fung (2) angeordnet ist und eine zweite Folie (5) so
in der zweiten Vertiefung (3) angeordnet ist, dass
die Starke (F1T) der ersten Folie (4) und die Starke
(F2T) der zweiten Folie (5) nur teilweise durch die
Tiefe der ersten Vertiefung (G1T, G1W, G1L) und
die der zweiten Vertiefung (G2T, G1W, G1L) ausge-
glichen sind, dadurch gekennzeichnet, dass die
Tiefe (G1T) der ersten Vertiefung (2) geringer als die
Starke (F1T) der ersten Folie (4) ist.

Sicherheitselement nach Anspruch 1, bei dem die
Breite (F1W) der ersten Folie (4) kleiner oder gleich
der Breite (G1W) der ersten Vertiefung (2) ist
und/oder die Breite (F2W) der zweiten Folie (5) gro-
Rer oder gleich der Breite (G2W) der zweiten Ver-
tiefung (3) ist und/oder die Starke (F2T) der zweiten
Folie (5) geringer als die Starke (F1T) der ersten
Folie (4) ist und/oder die Breite (F2W) der zweiten
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Folie (5) gréRer als die Breite (F1W) der ersten Folie
(4) ist.

Sicherheitselement nach einem der vorhergehen-
den Anspriiche, beidem die Lange (F1 L) der ersten
Folie (4) gleich der Léange (G1 L) der ersten Vertie-
fung (2) ist und/oder die Lange (F2L) der zweiten
Folie (5) gleich der Lange (G2L) der zweiten Vertie-
fung (3) ist und/oder die Lange (F1 L) der ersten
Folie (4) gleich der Lange (F2L) der zweiten Folie
(5) ist.

Sicherheitselement nach einem der vorhergehen-
den Anspriiche, bei dem eine Schicht (8) des Sub-
strats (1) Uber den GroRteil des Bereichs, in dem die
erste Vertiefung (2) und die zweite Vertiefung (3)
Ubereinanderliegen, zwischen der ersten Vertiefung
(2) und der zweiten Vertiefung (3) bleibt.

Sicherheitselement nach einem der vorhergehen-
den Anspriiche, ferner miteinem Fensterim Substrat
(1) in dem Bereich, in dem die erste Vertiefung (2)
und die zweite Vertiefung (3) Ubereinanderliegen,
derart, dass das Substrat (1) innerhalb des Fensters
vollstandig entfernt ist.

Sicherheitselement nach Anspruch 5, ferner mit ei-
nem Sicherheitsmerkmal in der ersten Folie (4), das
einen optischen Effekt aufweist, und wobei das Si-
cherheitsmerkmal im Fenster des Substrats (1) an-
geordnet ist.

Sicherheitselement nach einem der vorhergehen-
den Anspriiche, bei dem die erste Vertiefung durch
Schichtpressen oder ortlich begrenztes Kalandern
derart gebildet ist, dass die Fasern des Substrats im
Bereich der ersten Vertiefung mehr zusammenge-
drickt sind.

Sicherheitselement nach einem der Anspriiche 1 bis
6, bei dem die erste Vertiefung durch Formabde-
ckungsrelief gebildet ist.

Sicherheitselement nach einem der vorhergehen-
den Anspriiche, bei dem die erste Folie (4) und/oder
die zweite Folie (5) so ausgefihrtsind, dass die erste
Vertiefung (2) und/oder die zweite Vertiefung (3) mit
bloRem Auge nicht wahrnehmbar sind.

Wertdokument mit einem Sicherheitselement nach
einem der vorhergehenden Anspriiche.

Verfahren zur Herstellung eines Sicherheitsele-
ments mit den folgenden Schritten: Bereitstellen ei-
ner ersten Vertiefung (2) auf einer ersten Oberflache
eines Substrats (1), Bereitstellen einer zweiten Ver-
tiefung (3) auf einer zweiten Oberflache eines Sub-
strats (1), wobei die zweite Oberflache zur ersten
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Oberflache entgegengesetzt gelegen ist, wobei die
erste Vertiefung (2) und die zweite Vertiefung (3) so
aufeinander ausgerichtet sind, dass die erste Ver-
tiefung und die zweite Vertiefung lbereinanderlie-
gen, und Anordnen einer ersten Folie (4) in der ers-
ten Vertiefung (2) und einer zweiten Folie (5) in der
zweiten Vertiefung (3), Auswahlen der ersten Folie
und der zweiten Folie so, dass die Starke (F1T) der
ersten Folie (4) und die Starke (F2T) der zweiten
Folie (5) nur teilweise durch die Tiefe der ersten Ver-
tiefung (G1T, G1W, G1L) und die der zweiten Ver-
tiefung (G2T, G1W, G1L) ausgeglichen werden, da-
durch gekennzeichnet, dass die Tiefe (G1T) der
ersten Vertiefung (2) geringer als die Starke (F1T)
der ersten Folie (4) ist.

Revendications

Elément de sécurité pour un document de valeur,
présentant un substrat (1), un premier évidement (2)
sur une premiére surface du substrat (1), un deuxie-
me évidement (3) sur une deuxiéme surface du
substrat (1), la deuxiéme surface étant opposée a la
premiere surface, le premier évidement (2) et le
deuxieme évidement (3) étant alignés I'un sur l'autre
de sorte que le premier évidement et le deuxiéme
évidement sont superposés, et une premiére feuille
(4) étant agencée dans le premier évidement (2) et
une deuxiéme feuille (5) étant agencée dans le
deuxieme évidement (3) de telle sorte que I'épais-
seur (F1T) de la premiere feuille (4) et I'épaisseur
(F2T) de la deuxieme feuille (5) ne sont que partiel-
lement compensées par les profondeurs du premier
évidement (G1T, G1W, G1L) et du deuxiéme évide-
ment (G2T, G1W, G1L), caractérisé en ce que la
profondeur (G1T) du premier évidement (2) est in-
férieure a I'épaisseur (F1T) de la premiere feuille (4).

Elément de sécurité selon la revendication 1, dans
lequel la largeur (F1W) de la premiére feuille (4) est
égale ou inférieure a la largeur (G1W) du premier
évidement (2) et/ou la largeur (F2W) de la deuxiéme
feuille (5) est égale ou supérieure a la largeur (G2W)
du deuxieme évidement (3) et/ou I'épaisseur (F2T)
de la deuxieme feuille (5) est inférieure a I'épaisseur
(F1T) dela premiére feuille (4) et/ou la largeur (F2W)
de la deuxiéme feuille (5) est supérieure a la largeur
(F1W) de la premiére feuille (4).

Elément de sécurité selon I'une des revendications
précédentes, dans lequel la longueur (F1 L) de la
premiere feuille (4) est égale alalongueur (G1L)du
premier évidement (2) et/ou la longueur (F2L) de la
deuxieme feuille (5) est égale a la longueur (G2L)
du deuxiéme évidement (3) et/ou la longueur (F1 L)
delapremiere feuille (4) est égale alalongueur (F2L)
de la deuxieme feuille (5).
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Elément de sécurité selon 'une des revendications
précédentes, dans lequel une couche (8) du substrat
(1) reste entre le premier évidement (2) et le deuxie-
me évidement (3) sur de la majeure partie de la zone
dans laquelle le premier évidement (2) et le deuxié-
me évidement (3) sont superposeés.

Elément de sécurité selon I'une des revendications
précédentes, présentant en outre une fenétre dans
le substrat (1) dans la zone dans laquelle le premier
évidement (2) et le deuxiéme évidement (3) sont su-
perposés de sorte que le substrat (1) est entierement
enlevé a lintérieur de la fenétre.

Elément de sécurité selon la revendication 5, com-
portanten outre une caractéristique de sécurité dans
la premiére feuille (4) qui présente un effet visuel et
dans lequel la caractéristique de sécurité est ména-
gée dans la fenétre du substrat (1).

Elément de sécurité selon I'une des revendications
précédentes, dans lequel le premier évidement est
réalisé par laminage ou par calandrage localisé de
telle sorte que les fibres du substrat sont plus com-
primées dans la zone du premier évidement.

Elément de sécurité selon I'une des revendications
1 a 6, dans lequel le premier évidement est réalisé
par dépouille du recouvrement de moule.

Elément de sécurité selon I'une des revendications
précédentes, dans lequel la premiéere feuille (4) et/ou
la deuxieme feuille (5) sont réalisées de telle sorte
que le premier évidement (2) et/ou le deuxiéme évi-
dement (3) ne sont pas visibles a l'oeil nu.

Document de valeur présentant un élément de sé-
curité selon 'une des revendications précédentes.

Procédé de fabrication d’'un élément de sécurité,
comprenant les étapes dans lesquelles : un premier
évidement (2) est prévu sur une premiére surface
d’unsubstrat (1), undeuxiéme évidement (3) est pré-
vu sur une deuxiéme surface d’'un substrat (1), la
deuxiéme surface étant opposée a la premiére sur-
face, le premier évidement (2) et le deuxieme évide-
ment (3) étant alignés I'un sur I'autre de sorte que le
premier évidement et le deuxiéme évidement sont
superposes, et une premiére feuille (4) est agencée
dans le premier évidement (2) et une deuxieme
feuille (5) est agencée dans le deuxiéme évidement
(3), la premiere feuille et la deuxieme feuille sont
choisies de telle sorte que I'épaisseur (F1T) de la
premiere feuille (4) etI'épaisseur (F2T) de la deuxie-
me feuille (5) ne sont que partiellement compensées
par les profondeurs du premier évidement (G1T,
G1W, G1L) et du deuxieme évidement (G2T, G1W,
G1L), caractérisé en ce que la profondeur (G1T)
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du premier évidement (2) estinférieure a I'épaisseur
(F1T) de la premiére feuille (4).
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Fig. 5
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