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(57)  The core of a head for scanning magnetized
strips or threads comprises two half-cores (11, 12) elon-
gate in a longitudinal direction and facing one another
transversely. Each half-core (11, 12) has a forward end
edge (15, 16) parallel to, and magnetically separated
from a forward end edge (16, 15) of the other half-core
in such a way as to define a longitudinal gap which con-
stitutes the sensitive part of the head. Each half-core (11,
12) is composed of a plurality of modular half-core ele-

ments (20) longitudinally side by side with one another.
Each modular element (20) has a forward portion (23)
defining a section of the forward end edge (15, 16) of one
of the two half-cores (11, 12). The forward portions (23)
of the modular elements (20) belonging to one (11, 12)
of the two half-cores are longitudinally staggered with
respect to the forward portions (23) of the modular ele-
ments (20) belonging to the other (12, 11) of the two half-
cores.
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Description

[0001] The present invention relates to a magnetic
head of the type defined in the preamble of claim 1. The
magnetic head is intended for scanning a code stored on
a strip of magnetic material, in particular - but not exclu-
sively - a security thread incorporated within a banknote.
[0002] Inabanknote, asecurity threadis disposed per-
pendicularly to a major side of a banknote, and extends
for the entire width of the banknote, parallel to a minor
side thereof. A known type of magnetic security thread
is composed of a support strip which may be made of a
flexible and impermeable plastics material, on which are
deposited some areas of magnetic material such as, for
example, iron oxides. To store the code (which unequiv-
ocally identifies the size or value of the banknote) on the
security thread, a different amount of magnetic material
is applied in the various zones of the thread, varying the
thickness, the density or the extent of the area occupied.
[0003] Modern devices for verifying the authenticity of
banknotes are generally provided with feed means for
feeding a banknote in a direction substantially perpen-
dicular to the magnetic security thread, and with a scan-
ning head comprising a "gap" which constitutes the sen-
sitive part of the head, for scanning the code stored in
the security thread.

[0004] A magnetic head of known type comprises a
core of magnetic material in the shape of an open ring
composed of a pair of half-cores constituted by two profile
sections of ferromagnetic metal sheet, elongate in a lon-
gitudinal direction and having substantially C-shaped op-
posed cross-sections; the rearward end edges are phys-
ically in contact in order to have magnetic continuity be-
tween the two half-cores. The forward end edges how-
ever are spaced by means of the insertion of a thin sheet
of magnetically non-conductive material (e.g. copper),
so that the two half-cores together constitute a ring mag-
netically opened in its forward part by a longitudinal gap
which constitutes the sensitive part of the head. Onto
each half-core is overmoulded a covering of electrically
insulating material, and round this is wound a coil, the
heads of which are connected to respective PINs dis-
posed at the bottom. The whole constituted by the core
and windings is immersed in a synthetic resin within a
screening container made of permalloy, so that only the
forward surface of the head, which has the gap, emerges
from the screen. As is known, the passage of a magnetic
security thread which moves perpendicularly to the gap
generates, by magnetic induction, an electrical voltage
in the coils which is made available at the PINs.

[0005] Hitherto, magnetic heads have been construct-
ed by assembling two half-cores having a length corre-
sponding to that of the head. This involves significant
investment, since it is necessary each time to provide a
different die for the shearing and bending of the sheets
of the half-cores, and a different mould for overmoulding
the layer of plastics material capable of electrically insu-
lating the half-cores from the respective windings. The
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problem is particularly acute in the field of devices for
verifying the authenticity of banknotes, where it is nec-
essary to construct heads which are different each time
because of the range defined by the various positions
which the security thread assumes within banknotes of
different sizes.

[0006] It has also been proposed to produce the half-
cores by placing longitudinally side by side with one an-
other pairs of modular elements that are aligned and op-
posed transversely. This solution has proved disadvan-
tageous owing to the fact that when the security thread
passes through a point of discontinuity between two pairs
of modular elements side by side, the electrical signals
supplied at the output by the PINs are weak or incom-
plete, especially if the banknote advances through the
scanning device in a position that is inclined with respect
to the longitudinal direction of the head. In order to rem-
edy this drawback, itis necessary to provide the scanning
device with rather complicated electronics, capable of
correlating and processing the partial signals supplied
by the various PINs in order to obtain data capable of
identifying the banknote.

[0007] Itisanobjectofthe presentinventionto produce
a magnetic head capable of remedying the drawbacks
mentioned above. In particular it is desired to produce,
in a simple and economic manner, magnetic heads of
any length, capable of providing accurate output data.
[0008] These and other objects and advantages,
which will be more clearly understood hereinafter, are
achieved according to the invention by a magnetic head
as defined in the appended claims.

[0009] A description will now be given of a preferred
but nonlimiting embodiment of the invention, with refer-
ence to the appended drawings, in which:

Figure 1 is a cross-section through a magnetic head
according to the invention;

Figures 2 and 3 are perspective views, from different
angles, of a modular element for producing the core
of the head in Figure 1;

Figure 4 is a diagrammatic view, according to the
direction of the arrow IV in Figure 1, of the arrange-
ment assumed by the modular elements of Figures
2 and 3 in the head in the assembled state;
Figures 5A and 5B are perspective views from dif-
ferentangles, and on an enlarged scale, of a support
for the modular element of Figures 2 and 3;
Figures 6A and 6B are perspective views from dif-
ferent angles, and on an enlarged scale, of the sup-
port of Figures 5A and 5B with a coil wound round
same;

Figures 7A and 7B are perspective views from dif-
ferent angles, and on an enlarged scale, of the sup-
port of Figures 5A and 5B with a coil wound on and
a modular element inserted; and

Figure 8 is a perspective view of a head according
to the invention in a partially assembled state.
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[0010] Referring initially to Figure 1, the core of a mag-
netic head 10 comprises a pair of half-cores, right 11 and
left 12, that are elongate in a direction defined here as
longitudinal and facing one another in a transverse di-
rection.

[0011] In the whole of the present description and in
the claims which follow, terms and expressions indicating
positions and orientations are intended to refer to the
longitudinal direction of the head. Thus, the expression
"forward side" indicates a side facing towards the sensi-
tive part of the head.

[0012] Thetwo half-cores have substantially C-shaped
opposed cross-sections, with respective rearward edges
13, 14, in contact, and respective forward edges 15, 16
separated by a thin strip 17 of magnetically non-conduc-
tive material. The references 18, 19 indicate coils wound
round the half-cores and electrically insulated therefrom
by means of bodies of plastics material, as described in
detail hereinafter.

[0013] The general arrangement of the head shown in
Figure 1 is to be regarded as known as a whole. Conse-
guently, in the continuation of the present description,
only those elements of specific relevance and interest
for the purposes of implementation of the invention will
be described in detail. For the production of the parts and
elements notillustrated in detail, reference may therefore
be made to any magnetic head solution of known type.
[0014] According to the present invention, each half-
core is composed of a plurality of modular half-core ele-
ments 20 longitudinally side by side with one another. As
illustrated in Figure 2, each modular element 20 has a
substantially C-shaped cross-section, with

arearward portion 21 extending in a transverse direction
with a free end edge 13 intended to contact the free end
edge 14 of an opposed identical modular element 20
forming part of the opposed half-core,

an intermediate portion 22, substantially perpendicular
to the rearward portion 21, and

a forward portion 23 having a part 24 protruding longitu-
dinally from one side with respect to the intermediate
portion 22.

[0015] The forward portion 23 is therefore asymmetric
(Figure 3) with respect to a transverse plane which pass-
es centrally through the rearward portion 21 and inter-
mediate portion 22.

[0016] Figure 4 illustrates diagrammatically the ar-
rangement assumed by the modular elements 20 in the
head, once assembled. Due to the shape of the modular
elements 20, when two of these elements 20a, 20b, each
belonging to a different half-core, are opposed in such a
way as to align transversely the rearward edges 13, 14
in contact with one another, the protruding part 24 of one
of the two elements (20a) protrudes in the opposed lon-
gitudinal direction with respect to the protruding part 24
of the other element 20b. In other words, the forward
portions 23 of the modular elements of a half-core 11 are
longitudinally staggered, preferably by half a pitch, with
respect to the forward portions 23 of the modular ele-
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ments of the other half-core 12. Each pair of modular
elements 20a, 20b transversely fitted side by side con-
stitutes an open ring section of the core of the head.
[0017] Asillustrated in Figures 7A and 7B, each mod-
ular element 20 is inserted and partially received in a
support of plastics material 25 forming a tubular portion
26 (of rectangular section in the example illustrated)
which contains within it the intermediate portion 22 and/or
the rearward portion 21 of a modular element 20. One of
the supports 25 is illustrated separately in Figures 5A
and 5B. Round the tubular portion 26 is wound a coil 18
(or 19) the heads of which are electrically connected to
connecting PINs 27 protruding from the rearward part of
the head (Figures 6A, 6B and 7A, 7B).

[0018] In the preferred embodiment illustrated in the
drawings, each support 25 is of modular type and has
lateral connection means and seats 28 in the shape of
small recesses and protuberances for being coupled me-
chanically to two like supports longitudinally adjacent on
opposite sides and capable of supporting modular ele-
ments 20 belonging to the same half-core, and further
front connection means and seats 30, 31, in the shape
of smallrecesses and protuberances for mechanical cou-
pling to a transversely adjacent support which supports
a modular element 20 belonging to the other half-core.
The forward part of each support 25 forms a horizontal
plate portion 32 longitudinally staggered with respect to
the main body of the support, such as to leave exposed
a seat or recess 28 in which engages a small protuber-
ance (notillustrated) projecting from the lower surface of
the plate 32. The supports 25 further have a forward,
vertical plate portion 29 forming a protuberance 30 and
a recess 31 for mechanical coupling to the transversely
opposed support of the other half-core. Preferably, the
tubular portion 26 is inclined obliquely in a transverse
plane and has two external flanges 26a for containing
the coil.

[0019] The method for the assembly of the head ac-
cording to the invention is as follows. After a coil has been
wound round the tubular portion 26 of a support 25, a
modular element 20 is inserted into the support, passing
the element 20 through an opening 34 formed in the face
ofthe support intended to face the centre line of the head.
The angularjoining portion between the intermediate por-
tion 22 and rearward portion 21 remains inside the tubular
portion 26 of the support. The free end edge 13 of the
modular element protrudes transversely from the tubular
portion of the support towards the centre line of the head,
as illustrated in Figure 1. Since the forward portion 23 of
the modular element 20 has a larger transverse dimen-
sion than that of the opening 34 of the support, the mod-
ular element remains suspended in a stable manner in
the support in an intermediate stage of assembly (Figure
TA).

[0020] The same operations are performed, inserting
a plurality of modular elements 20 into respective sup-
ports 25 provided with coils 18 (or 19). Then a certain
number of supports 25 are mechanically coupled via the
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lateral connection means/seats 28, obtaining a first half-
core group of a length suitable for the head that is to be
produced. The aforesaid operations are repeated in order
to form a second half-core group of the same length as
the first. The two half-core groups are then coupled trans-
versely to one another, interposing between them a thin
strip 17 of magnetically non-conductive material, which
advantageously has a series of small openings 35 for
allowing the insertion of the protuberances 30 into the
recesses 31. Then the assembly formed by the two half-
core groups with the strip 17 interposed, as shown in
Figure 8, is placed in a screening container 36 of con-
ventional type, and partially immersed in a bonding resin,
as known to experts in the field, obtaining a single block
which is then cut along the line L, allowing the opposite
poles of the core and the gap to emerge. The PINs 27
are then connected to an electrical or electronic appara-
tus which receives and processes the electrical signals
generated in the coils by the passage of a magnetized
strip or thread which slides transversely on the head.
[0021] As may be observed, the present invention al-
lows to produce in a modular manner magnetic heads of
any desired length, solving the problems outlined in the
introduction of the present description.

[0022] Owing to the configuration of the modular ele-
ments 20 (Figure 4), any transverse line T intersects the
head in such a way as to remain contained between the
opposed lateral edges of the forward portion of at least
one (20a or 20b) of the elements of a pair of modular
elements transversely side by side. Each modular ele-
ment is magnetically coupled to the two modular ele-
ments longitudinally adjacent thereto in the same half-
core. Therefore a strip of magnetized material (not illus-
trated) such as, for example, a security thread of a ban-
knote, which passes transversely on the head along any
transverse line T1-T4, always clearly intersects the for-
ward portion of at least one modular element of one of
the two half-core groups.

[0023] Whilstitis not desired to be bound to any spe-
cific theory in this regard, tests carried out by the Appli-
cant show that, due to the staggered arrangement of the
modular elements as described above, a clean electrical
signal is always obtained at the PINs of the coils excited
by the magnetic flux caused by a magnetized strip or
thread which intersects the head atany point onitslength.
In particular, an easily scanned electrical signal is ob-
tained even when the thread passes on the points of dis-
continuity atthe edges of two adjacent modular elements,
as indicated diagrammatically by the lines T3, T4 in Fig-
ure 4.

[0024] Iltis intended that the invention is not limited to
the embodiment described and illustrated herein, which
is to be regarded as an exemplary embodiment of the
magnetic head. The invention is capable of modifications
with regard to the shape and arrangement of parts, and
constructional and functional details, as will be obvious
to those skilled in the field.
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Claims

1. A magnetic head for scanning magnetized strips or
threads, of the type comprising a core of magnetic
material in the shape of an open ring composed of
two half-cores (11, 12), elongate in a longitudinal di-
rection and having substantially C-shaped opposed
cross-sections facing one another transversely,
wherein each half-core (11, 12) has

- arearward end edge (13, 14) capable of con-
tacting a rearward end edge (14, 13) of the other
half-core (12, 11) and

- a forward end edge (15, 16) parallel to, and
magnetically separated from aforward end edge
(16, 15) of the other half-core by means of a
layer (17) of magnetically non-conductive mate-
rial in such a way as to define a longitudinal gap
which constitutes the sensitive part of the head;

characterized in that

each half-core (11, 12) is composed of a plurality of
modular half-core elements (20) longitudinally side
by side with one another and each having a forward
portion (23) capable of defining a respective section
of the forward end edge (15, 16) of one of the two
half-cores (11, 12), and

the forward portions (23) of the modular half-core
elements (20) belonging to one (11, 12) of the two
half-cores are longitudinally staggered with respect
to the forward portions (23) of the modular half-core
elements (20) belonging to the other (12, 11) of the
two half-cores.

2. A magnetic head according to claim 1, character-
ized in that
each modular half-core element (20) further forms
a rearward portion (21) extending in a transverse
direction with a rearward end edge (13, 14) capable
of contacting a rearward end edge (14, 13) of an
opposed modular element (20) forming part of the
opposed half-core, and in that
said forward portion (23) comprises a part (24) pro-
truding longitudinally from one side with respect to
the rearward portion (21), so that in said assembled
state
the rearward end edge (13) of each modular half-
core element (20) is substantially aligned trans-
versely and in contact with the rearward end edge
(14) of a modular half-core element (20) belonging
to the opposed half-core, and
the protruding part (24) of each modular half-core
element (20) protrudes in an opposed longitudinal
direction with respect to the protruding part (24) of a
modular half-core element (20) belonging to the op-
posed half-core, so that the forward portions (23) of
the modular half-core elements (20) belongingto one
(11, 12) of the two half-cores are longitudinally stag-
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gered with respect to the forward portions (23) of the
modular half-core elements (20) belonging to the
other (12, 11) of the two half-cores.

A magnetic head according to claim 1 or 2, charac-
terized in that the forward portions (23) of the mod-
ular half-core elements (20) of one half-core (11) are
longitudinally staggered by about half a pitch with
respect to the forward portions (23) of the modular
half-core elements (20) of the other half-core (12).

A magnetic head according to any one of claims 1,
2 or3,characterized in that each modular half-core
element (20) has a substantially C-shaped cross-
section and is obtained by shearing and bending
from a sheet of ferromagnetic metal.

A magnetic head according to any one of the pre-
ceding claims, characterized in that the forward
portion (23) comprising the longitudinally or laterally
protruding part (24) is asymmetric with respect to a
transverse plane which passes centrally through the
rearward portion (21).

A magnetic head according to any one of the pre-
ceding claims, characterized in that each modular
half-core element (20) is partially received in an elec-
trically insulating support (25) forming at least one
substantially tubular portion (26) about which is
wound a coil (18, 19) of electrical wire capable of
linking a magnetic flux passing through the modular
half-core element (20).

A magnetic head according to claim 6, character-
ized in that each modular half-core element (20) is
partially received in a respective electrically insulat-
ing support (25) forming

first lateral connection means (28) for mechanically
coupling the support (25) to two like supports (25)
longitudinally adjacent on opposite sides and capa-
ble of supporting modular half-core elements (20)
belonging to the same half-core (11 or 12).

A magnetic head according to claim 6 or 7, charac-
terized in that each modular half-core element (20)
is partially received in a respective electrically insu-
lating support (25) forming

second front connection means (30, 31) for mechan-
ically coupling the support (25) to a like support (25),
transversely adjacent, which supports a modular
half-core element (20) belonging to the opposed half-
core.

A modular half-core element (20) according to any
one of the preceding claims from 1 to 5.

An electrically insulating support (25) according to
any one of the preceding claims from 6 to 8, for sup-
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porting a modular half-core element (20) according
to any one of the preceding claims from 1 to 5.
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