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Description

[0001] The present invention relates to an anti-coun-
terfeit security device for documents in general.
[0002] As is known, security devices are currently in-
serted in many documents, such as for example bank
notes; these devices are constituted by filaments with
such characteristics as to increase the difficulties in re-
producing these documents.
[0003] Among known security devices, mention is
made of the one disclosed in European Patent No.
310,707, which in practice consists in depositing, on a
support made of flexible and impermeable material, such
as for example a polyester tape, regions of magnetic ma-
terial, such as iron oxide, which either due to their differ-
ent thickness or due to their different deposition area
have, when passing beneath a magnetic head, a signal/
flux directly correlated to the amount of oxide, taking into
account that the filament is generally manufactured with
a constant width.
[0004] It is customary to subsequently cover these re-
gions of magnetic material with inks that are highly
opaque to transmitted light, so that it is optically impos-
sible to detect the presence and arrangement of the re-
gions of magnetic material.
[0005] This document, viewed in reflected light, has a
barely perceptible line at the filament or tape, whereas
in transmitted light it is fully opaque along the same line.
[0006] These regions of magnetic material are mag-
netized by means of a permanent magnet which in prac-
tice charges the iron oxide so that it maintains the mag-
netic flux in order to be a signal-emitting element. The
signals are detected by magnetic heads which, by means
of appropriate electronic devices and associated pro-
grams, allow to form a decodable code, according to the
thickness, density, position and/or succession of the
magnetic regions.
[0007] In order to detect the magnetic flux of the re-
gions composed using iron oxide, these regions must be
moving beneath the magnetic head; this movement in-
creases the signal as a function of the speed in a sub-
stantially proportional manner.
[0008] With this type of solution, it is not possible to
detect the signal emitted by the iron oxide regions with
magnetic heads if there is no relative motion between
the magnetic regions and the heads.
[0009] With this kind of security element, a counterfeit-
er can in practice detect only its presence but is unable
to detect its arrangement.
[0010] However, this security device is detectable only
by means of specifically dedicated devices, and in prac-
tice cannot be detected visually, since, as mentioned
above, visually it is only possible to identify the presence
of a filament, without however being able to determine
whether it has the required characteristics.
[0011] Another known solution uses an impermeable
flexible support, constituted by a polyester tape or fila-
ment, provided with a continuous metal layer that makes

said filament conductive and therefore detectable by an
apparatus which, however, can only detect the presence
or absence of said filament.
[0012] The metal layer has regions without metal which
in practice form graphic signals, for example letters or
the like, which are visually perceivable and thus detect-
able directly without using an apparatus.
[0013] As is evident, the regions Without metal, i.e. the
regions that form the graphic markings, must be fully sur-
rounded by metal in order to avoid altering the metallic
continuity of the filament.
[0014] Furthermore, the metal layer can also be ob-
tained by depositing metals through evaporation.
[0015] The document obtained by inserting the fila-
ment inside the paper has the particularity that the pres-
ence of the filament cannot be detected when it is exam-
ined in reflected light, whereas in transmitted light the
graphic signals are perfectly legible.
[0016] A considerable problem for this filament is con-
stituted by the fact that it is relatively easy to counterfeit
it, since the materials required to form the metal layer
and the corresponding graphic markings are normally
commercially available; these counterfeits can easily de-
ceive both personnel, when performing a visual inspec-
tion, and the equipment for detecting the presence or
absence of the filament inside the document.
[0017] It is thus evident from the known art that two
filaments are already known: the first one, i.e. the one
provided with the magnetic regions, allows coding with
a system that deposits layers with different thickness of
a material which is magnetic or in any case produces a
different magnetic intensity and is highly reliable both for
decoding, since it is non-erasable, and for security, since
it is obtained with a code, but can be decoded only with
specifically provided equipment; the other filament in-
stead can be decoded visually by personnel and can be
detected by means of an apparatus that allows to check
for the presence of the filament, but on the other hand
can be counterfeited in a relatively easy manner.
[0018] In order to solve the above described problem,
solutions have already been used commercially that in
practice insert inside the document, for example a bank
note, two filaments, i.e. a filament with magnetic regions
ensuring absolute security against counterfeiting and a
second filament allowing the personnel to visually check
the document.
[0019] However, as is evident, the use of two filaments
has drawbacks in the manufacture of the paper and in
any case in practice provides two mutually separate el-
ements: one that can be checked visually by personnel
and the other that can be checked automatically by a
device.
[0020] WO 92/11142 discloses a magnetic metallic se-
curity thread with negative inscription as defined in the
preamble of claim 1.
[0021] EP-0 310 707 discloses a document with mag-
netically detectable anti-forgery and/or anti-fraud means
which has the peculiarity of comprising a plate like ele-
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ment embedding at least one strip which support mutually
spaced regions obtained by the deposition of magnetic
material such regions are readable with a magnetic read-
ing head,
[0022] WO-92/08226 discloses an unshielded hori-
zontal magnetoresistive head adapted for magnetic
sensing and reading.
[0023] A principal aim of the present invention is to
solve the problem described above by providing an anti-
counterfeit security device for documents in general that
can both be decoded by appropriate deuces, providing
a high degree of intrinsic security, and be decoded vis-
ually by virtue of the possibility of detecting graphic mark-
ings perceivable in transmitted light.
[0024] Another aim of the invention is to provide a se-
curity device that combines the typical characteristics of
the known art in two separate elements, allowing to pro-
vide a single element, i.e. in practice a single filament
having both characteristics.
[0025] Another aim of the present invention is to pro-
vide a security device allowing to further increase the
security characteristics, offering a wide range of combi-
nations, all of which are aimed at making the document
safer by virtue of the practical impossibility for a counter-
feiter to detect the security elements.
[0026] Another aim of the present invention is to pro-
vide an anti-counterfeit security device for documents in
general that can be obtained with simple techniques and
can be inserted inside the document like the filaments
conventionally used up to now.
[0027] With these and other aims in view, there is pro-
vided, according to the present invention, an anti-coun-
terfeit security device for documents in general, as de-
fined in the appended claims.
[0028] Further characteristics and advantages of the
present invention will become apparent from the follow-
ing detailed description of some preferred but not exclu-
sive embodiments thereof, illustrated only by way of non-
limitative example in the accompanying drawings,
wherein:

figure 1 is a schematic view of the security device,
constituted by a filament, as it substantially appears
and as can be detected in transmitted light;
figure 2 is a longitudinal sectional view of the fila-
ment, illustrating the regions made of magnetoresis-
tor-detectable material.

[0029] With reference to the above figures, the anti-
counterfeit security device for documents in general, ac-
cording to the invention, comprises a supporting element,
designated by the reference numeral 1, which is advan-
tageously constituted by a filament or tape made of flex-
ible and impermeable material, for example polyester.
[0030] A first security element that can be detected by
devices specifically equipped for this purpose is provided
on said filament 1 on one of its faces or possibly on both.
[0031] Said first security device is constituted by re-

gions, designated by the reference numerals 2a. 2b and
2c, which are made of a material detectable by magne-
toresistors. Said material is constituted for example by a
printable ink containing iron dust
[0032] It is possible to vary both the thickness of the
various regions, i.e. the height of the region with respect
to the filament forming the support, and the percentage
of iron dust that is included.
[0033] In the specific example, the various regions 2a,
2b and 2c are formed with different thicknesses and with
different percentages of iron dust; these percentages can
be constituted, for example, by 15%, 30% and 50% of
iron dust mixed in a reflective ink containing some alu-
minum parts, generally 3%.
[0034] The various regions made of magnetoresistor-
detectable material, i.e. containing iron dust, are placed
in succession so as to form a signal that can be decoded
by the magnetoresistors, which can in practice detect,
by means of a static measurement. i.e. with no relative
motion between the read head and the support, a signal
variation produced by the different amount of iron dust,
i.e. by the different amount of the material detected by
the magnetoresistor.
[0035] On at least some of said regions 2a, 2b or 2c
there is a second security element that can be detected
visually in transmitted light and is constituted by portions
10 which are free from said magnetoresistor-detectable
material, so as to form graphic markings, symbols, letters
of the alphabet and so forth, that can be perceived opti-
cally in transmitted light.
[0036] In practice it is possible to provide lettering that
can be detected only in transmitted light, i.e. in practice
when holding the document up to and against the light,
whereas in reflected light the security device inserted in
the document in practice forms a substantially uniform
line, without allowing to identify and perceive the lettering
that is present
[0037] Advantageously, said magnetoresistor-detect-
able material contains iron dust that is ground with a par-
ticle size of less than 15 microns, since the finer the pul-
verization of the iron dust, the higher the optical definition
of the lettering and the higher the uniformity of the signal
detected by the magnetoresistors.
[0038] If larger particles are used, the characteristics
described above remain valid, with the difference that a
lower optical definition of the part-detectable in transmit-
ted light and a lower uniformity in the detected signal are
obtained.
[0039] From what has been described above it can
thus be seen that the invention achieves the intended
aims, and particularly the fact is stressed that a security
device is provided that allows, if regions formed with iron
dust are used, to perform static-type reading by means
of magnetoresistors, since it is possible to create a code
by varying the percentages or amounts of iron dust pro-
vided in the various regions.
[0040] Another important object of the invention is fur-
thermore constituted by the fact that the security device
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can be provided visually, by virtue of the possibility of
detecting the lettering or graphic markings in transmitted
light, on a tape that cannot be counterfeited, since the
remaining portions have depositions of material forming
a code that can be decoded only by specific devices.
[0041] The invention thus conceived is susceptible to
numerous modifications and variations, all of which are
within the scope of the invention as defined in the ap-
pended claims.
[0042] All the details may furthermore be replaced with
other technically equivalent elements.
[0043] In practice, the materials employed, as well as
the contingent shapes and dimensions, may be any ac-
cording to the requirements.
[0044] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
scope of each element identified by way of example by
such reference signs.

Claims

1. An anti-counterfeit security device for documents in
general, comprising a tape-like supporting element
supporting, on at least one of its surfaces:

a first security element (2a, 2b, 2c) constituted
by regions arranged in succession to generate
a coded signal; and
a second security element (10), visually detect-
able in transmitted light;

characterized in that said regions (2a, 2b. 2c) of
the first security element are made of an ink contain-
ing iron dust which can be statically detected by mag-
netoresistors, said coded signal being decoded by
said magnetoresistors: and in that said second se-
curity element (10) is arranged on at least some of
said regions and is constituted by portions of at least
some of said regions which are free from said ink
containing iron dust that can be statically detected
by said magnetoresistors, in order to form graphics
markings that can be perceived optically in transmit-
ted light.

2. A security device according to claim 1, character-
ized in that said material that can be detected by
magnetoresistors forms regions having a different
response to reading by means of said magnetore-
sistors by varying the percentage of material of said
regions.

3. A security device according to claim 1, character-
ized in that said material that can be detected by
magnetoresistors forms regions having a different

response to reading by means of said magnetore-
sistors by varying the thickness of said regions.

Patentansprüche

1. Fälschungssichere Sicherheitsvorrichtung für Doku-
mente im allgemeinen, welche ein bandartiges Trä-
gerelement umfaßt, das auf wenigstens einer seiner
Oberflächen folgendes trägt:

ein erstes Sicherheitselement (2a, 2b, 2c), das
von nacheinander angeordneten Bereichen ge-
bildet wird, die ein codiertes Signal erzeugen;
und
ein zweites Sicherheitselement (10), das im
Durchlicht optisch wahrnehmbar ist;

dadurch gekennzeichnet, daß die Bereiche (2a,
2b, 2c) des ersten Sicherheitselements aus einer
Tinte bestehen, die Eisenstaub enthält, der von Ma-
gnetowiderständen statisch erfaßt werden kann, wo-
bei das codierte Signal von den Magnetowiderstän-
den decodiert wird; und daß das zweite Sicherheits-
element (10) auf wenigstens einigen der Bereiche
angeordnet ist und von Abschnitten von wenigstens
einigen der Bereiche gebildet wird, die frei von Tinte
sind, die Eisenstaub enthält, der durch die Magne-
towiderstände statisch erfaßt werden kann, um auf
diese Weise graphische Markierungen zu bilden, die
im Durchlicht optisch wahrgenommen werden kön-
nen.

2. Sicherheitsvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, daß das Material, das von Magne-
towiderständen erfaßt werden kann, Bereiche bildet,
die auf das Lesen mit Hilfe von Magnetowiderstän-
den unterschiedlich ansprechen, weil der Prozent-
satz des Materials dieser Bereiche unterschiedlich
ist.

3. Sicherheitsvorrichtung nach Anspruch 1, dadurch
gekennzeichnet, daß das Material, das von Magne-
towiderständen erfaßt werden kann, Bereiche bildet,
die auf das Lesen mit Hilfe von Magnetowiderstän-
den unterschiedlich ansprechen, weil die Dicke die-
ser Bereiche unterschiedlich ist.

Revendications

1. Dispositif de sécurité anti-contrefaçon pour des do-
cuments en général, comprenant un élément de sup-
port en forme de bande, supportant, sur au moins
une de ses surfaces :

un premier élément de sécurité (2a, 2b, 2c)
constitué par des régions disposées en succes-
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sion pour générer un signal codé ;
un second élément de sécurité (10) détectable
visuellement dans la lumière transmise ;

caractérisé en ce que lesdites régions (2a, 2b, 2c)
du premier élément de sécurité sont constituées
d’une encre contenant de la poudre de fer qui peut
être détectée statiquement par des magnétorésis-
tances, ledit signal codé étant décodé par lesdites
magnétorésistances ; et en ce que ledit second élé-
ment de sécurité (10) est disposé dans au moins
certaines desdites régions et est constitué par des
portions d’au moins certaines desdites régions qui
sont dépourvues de ladite encre contenant de la pou-
dre de fer qui peut être statiquement détectée par
lesdites magnétorésistances, en vue de former des
marquages graphiques qui peuvent être perçus de
manière optique dans la lumière transmise.

2. Dispositif de sécurité selon la revendication 1, ca-
ractérisé en ce que ladite matière qui peut être dé-
tectée par des magnétorésistances forme des ré-
gions ayant une réponse différente à la lecture par
lesdites magnétorésistances en faisant varier le
pourcentage de matière desdites régions.

3. Dispositif de sécurité selon la revendication 1, ca-
ractérisé en ce que ladite matière rui peut être dé-
tectée par des magnétorésistances, forme des ré-
gions ayant une réponse différente à la lecture par
lesdites magnétorésistances en faisant varier
l’épaisseur desdites régions.
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