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(54) Security device, preferably a security thread, comprising characters being visually readable
as well as magnetic characteristics, and method of producing the same

(57) A security device, preferably a security thread
(1) for being incorporated into a document such as a
banknote comprises a substrate (2), preferably of a
transparent polyester layer; a first layer arranged over

the substrate (2) and having negative characters or
scripts (3a) incorporated therein; and a magnetic code
layer (5) arranged over the first layer and adjacent to the
negative characters or scripts (3a), wherein the first lay-
er is a printed ink layer (3).
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Description

[0001] The present invention relates to a security de-
vice and to a method for manufacturing the same. The
security device preferably is a security thread having
visible negative characters or scripts as well as a mag-
netic characteristic. The security thread can be incorpo-
rated into a document such as a banknote.
[0002] Security threads being partially or completely
incorporated into a paper substrate of a banknote during
the manufacturing process of the paper substrate are
commonly used security devices for the check of the au-
thenticity of the banknote.
[0003] One of those conventional security threads is
used in EURO banknotes. For the realisation of such a
security thread, three methods are applied in combina-
tion which have the following characteristics:

First, a method of forming negative characters and/
or scripts in a thorough metal layer is used, for ex-
ample by first applying a basis layer of pure alumin-
ium on a polyester substrate so that the aluminium
abuts with one surface thereof on the polyester sub-
strate, and then by a demetallisation or by stripping
off aluminium parts from the aluminium basis layer
so as to form recessed characters or scripts as a
negative. These characters or scripts are called
"negative characters or scripts" throughout this
specification. By visually checking those characters
and/or scripts against the backlight, they appear
transparent and are thus readable.

The presence of the metallic basis may be de-
tected by using a capacitive or inductive circuit.

Second, the conventional security threads com-
prise magnetic characteristics in the so-called IMT-
format. The IMT-format is realised by depositing
surfaces having modulated lengths and a constant
thickness, with the length of one single module be-
ing constant and defined as larger than zero. These
security threads are developed and patented by the
Bank of England.

Third, the security threads comprise a combination
of metallic and magnetic characteristics as a single
security thread.

[0004] For developing and manufacturing a security
thread having the above-mentioned characteristics,
apart from chemical and physical know-how, high-end
and cost-expensive manufacturing methods are re-
quired, since a corrosion problem may occur when a se-
curity thread having magnetic characteristics on a me-
tallic basis is introduced into an aqueous or wet solution
conventionally used for paper manufacture. This corro-
sion may lead to a loss of the magnetic and/or metallic
characteristics.
[0005] Further, the water used for paper manufacture

sometimes has a degraded quality, is chlorinated and
thereby complicates the manufacture of security
threads.
[0006] Another example of a conventional security
thread is disclosed in EP-0 516 790 B1 and shown in
Fig. 3. Here, the conventional security thread comprises
a transparent substrate, a metallic layer such as a layer
of pure aluminium having negative characters 30a in-
corporated therein, and a magnetic layer 50 arranged
over or under the metallic layer 10, with the geometrical
arrangement of the magnetic layer 50 allowing the neg-
ative characters 30a to be exposed (in this specification,
the terms "over" and "under" refer to opposite direc-
tions).
[0007] The production method of such a security
thread comprises a step of printing an activatable ink on
the substrate, a step of applying a metallic layer on the
printed side of the substrate, and a step of activating the
ink so as to remove the ink together with the metal de-
posited thereon, thereby forming recesses in the metal-
lic layer. Thus, the negative characters are obtained.
[0008] It is an object of the present invention to pro-
vide a resistant security thread comprising characters
being visible against the backlight as well as areas hav-
ing coded magnetic characteristics, and an inexpensive
method for manufacturing the same.
[0009] This object is solved by the inventive security
device or the method for manufacturing the same ac-
cording to the present invention.
[0010] According to one aspect of the present inven-
tion, a security device, preferably a security thread for
being incorporated into a document such as a banknote,
comprises a substrate preferably of a transparent poly-
ester layer; a first layer arranged over the substrate and
having negative characters or scripts incorporated
therein; and a magnetic code layer arranged over the
first layer in an area adjacent to the negative characters
or scripts, with the first layer being a printed ink layer. In
this way, the cost-intensive conventional aluminium lay-
er applied on the substrate is omitted, and the security
device has no metallic background where corrosion
problems may occur.
[0011] Preferably, the magnetic code layer comprises
a specific signal sequence formed by modulating the
thickness of the magnetic code layer.
[0012] Preferably, a support layer is arranged be-
tween the printed ink layer and the magnetic code layer,
with a surface of the support layer on the side of the
magnetic code layer preferably having embossed re-
cesses in accordance with the specific signal sequence.
[0013] Preferably, a cover layer is directly arranged
over the magnetic code layer so as to protect and
smoothen the magnetic code layer.
[0014] Preferably, a heat-bondable glue or coating
layer is provided on the side of the substrate opposite
to the magnetic code layer and/or on the side of the cov-
er layer opposite to the magnetic code layer for facilitat-
ing the incorporation of the security device into a docu-

1 2



EP 1 334 844 A1

3

5

10

15

20

25

30

35

40

45

50

55

ment like a banknote.
[0015] Preferably, the printed ink layer, the support
layer and/or the cover layer are made of a grey colour
nitroacryl-soluble, resin-based ink containing less than
5 % of aluminium powder. Thus, the security device has
an outer appearance like a metallic thread, but due to
the neglectable aluminium part of the ink, the security
device has no metallic background owing to a lack of
electrical or heat conductance.
[0016] Preferably, the magnetic code layer is a printed
layer of a magnetic ink which enables an easy manu-
facture of the magnetic code layer.
[0017] According to a second aspect of the present
invention, there is provided a method of manufacturing
a security device, preferably a security thread for being
incorporated into a document such as a banknote, com-
prising the steps of providing a substrate preferably of
a transparent polyester layer; arranging over the sub-
strate a first layer having negative characters or scripts
incorporated therein; and arranging over the first layer
a magnetic code layer in an area beside or adjacent to
the negative characters or scripts, wherein in the step
of arranging the first layer, an ink layer is printed on the
substrate.
[0018] Preferably, the method further comprises the
steps of printing a support layer over the printed ink lay-
er; embossing recesses into a surface of the support lay-
er on the side opposite to the printed ink layer in accord-
ance with a specific signal sequence of the magnetic
code layer, preferably by means of roll embossing; and
in the step of arranging the magnetic code layer, the
magnetic code layer is printed on the embossed surface
of the support layer by means of a magnetic ink.
[0019] Preferably, the method further comprises the
step of printing a cover layer over the magnetic code
layer.
[0020] Preferably, the method further comprises the
step of arranging a heat-bondable glue or coating layer
on the side of the substrate opposite to the magnetic
code layer and/or on the side of the cover layer opposite
to the magnetic code layer.
[0021] Preferably, the printed ink layer, the support
layer and/or the cover layer are printed by means of a
grey colour ink, preferably a nitroacryl-soluble, resin-
based ink containing less than 5 % of aluminium powder.
[0022] Preferably, the step of printing the printed ink
layer uses the corona phenomenon.
[0023] Other aspects and advantages of the present
invention will be apparent from the following description
in connection with the figures which show a preferred
embodiment of the present invention.
[0024] Fig. 1 shows a schematic plan view of a secu-
rity device according to an embodiment of the present
invention;
[0025] Fig. 2 shows a schematic cross-sectional view
of the security device shown in Fig. 1; and
[0026] Fig. 3 shows a schematic cross-sectional view
of a conventional security thread.

[0027] As a system for making an inventive security
device such as a security thread 1 for being incorporated
in a document such as a banknote (not shown), a con-
ventional intaglio printing machine (not shown) may be
used, as is, for instance, employed for the printing of a
flexible packing material.
[0028] The configuration of the inventive security
thread 1 and manufacturing method are explained in
connection with Figs. 1 and 2, where schematic plan and
cross-sectional views of the security thread 1 are
shown.
[0029] The security thread 1 is built up by a substrate
which is preferably a transparent polyester substrate 2.
[0030] On the substrate 2, a printed ink layer 3 is ar-
ranged which has negative characters or scripts 3a
which appear transparent when visually checking them
against the backlight.
[0031] For printing, preferably a nitroacryl-soluble,
resin-based ink containing less than 5 % of aluminium
powder is applied under 52 dyne by virtue of the corona
phenomenon. Since the ink contains a neglectable part
of aluminium therein, the ink neither conducts electricity
nor heat. Preferably, the ink is a grey or silver colour ink.
[0032] It is to be noted that the printed ink layer 3 is
not completely covered by the characters or scripts 3a
so that there are free areas 3b which are sufficient for
arranging a magnetic code adjacent to the characters
or scripts 3a which will be applied in a later step.
[0033] Within the free areas 3b directly above the
printed ink layer 3, there is preferably a support layer 4.
It is to be noted that the support layer 4 is arranged par-
tially only within the free areas 3b adjacent to the scripts
or characters 3a so that the characters or scripts 3a and
the support layer 4 are arranged alternately in a longi-
tudinal direction of the security thread 1, and the char-
acters or scripts 3a are not covered by the support layer
4.
[0034] Preferably, the support layer 4 is also printed
by a grey colour nitroacryl-soluble, resin-based ink con-
taining less than 5 % of aluminium powder.
[0035] Directly above the support layer 4, a magnetic
code layer 5 is arranged. Similarly to the support layer
4, the magnetic code layer 5 is arranged partially only
within the free areas 3b between the characters or
scripts 3a.
[0036] The magnetic code layer 5 is preferably formed
by first embossing recesses in a surface of the support
layer 4 opposite to the printed ink layer 3 by means of
roll embossing (not shown). That is, by roll embossing,
a plurality of recesses having different depths are
formed in the support layer 4 so as to create a prede-
termined signal sequence where, for instance, the re-
cesses representing the binary "1" have a depth of 100
µm, whereas the recesses representing the binary "0"
have a depth of 50 µm.
[0037] After the support layer 4 has been embossed,
a magnetic ink is directly applied on the embossed sur-
face of the support layer 4. In this case, in the recesses
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having a depth of 100 µm, twice the amount of the mag-
netic ink can be accommodated as compared to the re-
cesses having a depth of only 50 µm. For instance, when
the magnetic ink is dried, the final thickness of the mag-
netic ink in the recesses having a depth of 100 µm may
be 10 µm, whereas the final thickness of the magnetic
ink in the recesses having a depth of 50 µm may be 5
µm.
[0038] As a result, the magnetic code layer 5 compris-
ing different thicknesses of the dried magnetic ink pro-
vides the signal sequence which can be read, for in-
stance, by means of a capacitive or inductive circuit (not
shown).
[0039] Directly above the magnetic code layer 5, there
is preferably printed a cover layer 6 of ink. Similarly to
the support layer 4 and the magnetic code layer 5, the
cover layer 6 is arranged partially only within the free
areas 3b between the scripts or characters 3a. The cov-
er layer 6 provides a protection and also a plain surface
over the magnetic code layer 5, since the magnetic code
layer 5 itself may have an uneven surface when the
magnetic ink is dried.
[0040] Preferably, the cover layer 6 consists of a grey
colour nitroacryl-soluble, resin-based ink containing
less than 5 % of aluminium powder like the printed ink
layer 3 or the support layer 4.
[0041] In the end, on the side of the substrate 2 op-
posite to the magnetic code layer 5 and/or on the side
of the thread 1 opposite to the substrate 2, a heat-bond-
able glue or coating layer 7 can be applied and can be
reactivated during the step of the paper manufacture for
the purpose of incorporating the thread 1 in the paper
(not shown).
[0042] A thus produced thread 1 can be processed in
any paper mills under any methods of manufacturing,
for instance in a step for introducing the thread 1 into
the paper.
[0043] In case of a processing under the so-called
windows technology before printing the heat-bondable
glue or coating layer 7, the polyester bobbin (not shown)
of the polyester substrate can be coupled with another
polyester.
[0044] The security thread 1 according the present in-
vention offers the following advantages.
[0045] The optical features of the security thread 1,
that means the negative characters or scripts 3a being
visually readable, are printed by use of a conventional
grey colour ink having a small amount of aluminium
powder (less than 5 %), while the conventional thread
is produced by applying a thorough aluminium-layer on
a polyester substrate and then by stripping off a part of
the aluminium by means of a demetallisation so as to
form a negative character. Thus, the production costs of
the security strip according to the present invention are
reduced since the conventional, expensive steps for the
metallisation and the demetallisation are omitted.
[0046] For example, while the conventional security
thread of the EURO banknote requires at least two high-

end apparatuses for the metallisation and the demetal-
lisation, the security thread 1 according to the present
invention can be produced by using the conventional ro-
tary press roller (not shown) having different sections
and a printing width of 1600 mm, whereas the printing
width of the conventional thread in the EURO banknote
having an aluminium layer, which must be subjected to
a demetallisation process, is 800 mm. Thereby, the
costs are further remarkably reduced.
[0047] Due to the printing width of 1600 mm according
to the present invention, all necessary processing steps
can be implemented in the same production assembly,
and due to the double printing width of 1600 mm as com-
pared with the conventional printing width of 800 mm,
twice the production amount can be realised.
[0048] Furthermore, the grey colour ink of the printed
ink layer 3 neither conducts electricity nor heat due to
the neglectable amount of aluminium therein so that the
printed ink layer 3 forms no metallic background. There-
by, the security thread 1 is resistive against even the
worst environment conditions during the paper manu-
facture process.
[0049] The magnetic code layer 5 of the security
thread 1 according to the present invention has, on the
one hand, an even surface due to the cover layer 6 and,
on the other hand, different thicknesses of the magnetic
ink due to the provision of the support layer 4 having
different embossed recesses. For example, the recess-
es representing the binary "1" are twice as deep as the
recesses representing the binary "0". Since the binary
"0" can be clearly differentiated as compared with the
IMT-format, where the binary "0" is characterised by a
complete lack of a magnetic characteristic, the security
thread 1 according to the present invention can be at
least 30 % longer.
[0050] As a matter of course, the above embodiment
can be altered into many variations within the scope of
the invention.
[0051] For instance, the support layer 4 may be omit-
ted so that the magnetic code layer 5 is directly applied
over the printed ink layer 3.
[0052] Alternatively, the function of the support layer
4 may be implemented by the printed ink layer 3, or the
support layer 4 may be formed integrally with the printed
ink layer 3, with the result that the printed ink layer 3 per
se obtains recesses in accordance with a predeter-
mined signal sequence, for instance by means of a roll
embossing.
[0053] Also, the cover layer 6 may be omitted so that
the magnetic code layer 5 is directly covered by the
heat-bondable glue or coating layer 7, for instance.
[0054] The support layer 4 obtains different em-
bossed recesses by means of the roll embossing, how-
ever the different recesses may also be formed by an-
other device or method, such as an appropriate printing
device and method.
[0055] In the above embodiment, the support layer 4
and the cover layer 6 are arranged only in the free areas
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3b adjacent to the characters or scripts 3a, but it is con-
ceivable that the support layer 4 and/or the cover layer
6 have sufficient transparency to be arranged over the
characters or scripts 3a.
[0056] In the embodiment above, the characters or
scripts 3a and the magnetic code layer 5 are alternately
arranged, but it is conceivable that the characters or
scripts 3a and the magnetic code layer 3, respectively,
are arranged any way.
[0057] The magnetic code layer 5 according to the
above embodiment implements the signal sequence by
modulating the thicknesses of the magnetic code layer.
However, the magnetic code layer 5 may be coded any
way. Moreover, the magnetic code layer 5 may also be
implemented by the IMT-format, and it is not restricted
to the modulated thicknesses.
[0058] The preferred embodiment as described within
this specification is to be considered as illustrative and
not restrictive, and the invention is not to be limited to
the details given herein but may be modified within the
scope of the appended claims.
[0059] A security device, preferably a security thread
(1) for being incorporated into a document such as a
banknote comprises a substrate (2), preferably of a
transparent polyester layer; a first layer arranged over
the substrate (2) and having negative characters or
scripts (3a) incorporated therein; and a magnetic code
layer (5) arranged over the first layer and adjacent to the
negative characters or scripts (3a), wherein the first lay-
er is a printed ink layer (3).

Claims

1. A Security device, preferably a security thread (1)
for being incorporated into a document such as a
banknote, comprising

a substrate (2) preferably of a transparent pol-
yester layer;
a first layer arranged over the substrate (2) and
having negative characters or scripts (3a) in-
corporated therein; and
a magnetic code layer (5) arranged over the
first layer and adjacent to the negative charac-
ters or scripts (3a),

characterised in that
the first layer is a printed ink layer (3).

2. A Security device according to claim 1,
characterised in that
the magnetic code layer (5) comprises a specific
signal sequence formed by modulating the thick-
ness of the magnetic code layer (5).

3. A Security device according to claim 2, further
characterised by

a support layer (4) arranged between the printed ink
layer (3) and the magnetic code layer (5), wherein
a surface of the support layer (4) on the side of the
magnetic code layer (5) preferably has embossed
recesses in accordance with the specific signal se-
quence.

4. A Security device according to any of the preceding
claims, further
characterised by
a cover layer (6) arranged over the magnetic code
layer (5).

5. A Security device according to claim 4, further
characterised by
a heat-bondable glue or coating layer (7) on the side
of the substrate (2) opposite to the magnetic code
layer (5) and/or on the side of the cover layer (6)
opposite to the magnetic code layer (4).

6. A Security device according to any of the preceding
claims,
characterised in that
the printed ink layer (3), the support layer (4) and/
or the cover layer (6) are made of a grey colour ni-
troacryl-soluble, resin-based ink containing less
than 5 % of aluminium powder.

7. A Security device according to any of the preceding
claims,
characterised in that
the magnetic code layer (5) is a printed layer of a
magnetic ink.

8. A Method of manufacturing a security device, pref-
erably a security thread (1) for being incorporated
into a document such as a banknote, comprising the
steps of

providing a substrate (2) preferably of a trans-
parent polyester layer;
arranging over the substrate (2) a first layer
having negative characters or scripts (3a) in-
corporated therein; and
arranging over the first layer a magnetic code
layer (5) adjacent to the negative characters or
scripts (3a),

characterised in that
in the step of arranging the first layer, an ink layer
(3) is printed on the substrate (2).

9. A Method according to claim 8, further
characterised by
the steps of

printing a support layer (4) on the printed ink
layer (3);
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embossing recesses into a surface of the sup-
port layer (4) on the side opposite to the printed
ink layer (3) in accordance with a specific signal
sequence of the magnetic code layer (5), pref-
erably by means of roll embossing; and,

in the step of arranging the magnetic code layer
(5), the magnetic code layer (5) is printed on the
embossed surface of the support layer (4) by means
of a magnetic ink.

10. A Method according to claim 8 or 9, further
characterised by
the step of printing a cover layer (6) on the magnetic
code layer (5).

11. A Method according to claim 10, further
characterised by
the step of arranging a heat-bondable glue or coat-
ing layer (7) on the side of the substrate (2) opposite
to the magnetic code layer (5) and/or on the side of
the cover layer (6) opposite to the magnetic code
layer (4).

12. A Method according to any of claims 8 to 11,
characterised in that
the printed ink layer (3), the support layer (4) and/
or the cover layer (6) are printed by means of a grey
colour ink, preferably a nitroacryl-soluble, resin-
based ink containing less than 5 % of aluminium
powder.

13. A Method according to any of claims 8 to 12,
characterised in that
the step of printing the printed ink layer (3) uses the
corona phenomenon.
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