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(57) A conducting fabric (1), comprising at least two an electric power supply being welded at intersections
yarns (3) adapted to carry an electric power supply, wo- (5) with the at least two yarns (3) adapted to carry an
ven directly during weaving, the yarns (4; 10) of the fabric electric power supply, in order to define areas of the fabric
that intersect the at least two yarns (3) adapted to carry that are adapted to be supplied with power.
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Description

[0001] The present invention relates to a conducting
fabric with high versatility in use. More particularly, the
invention relates to a conducting fabric capable of carry-
ing electric power inside it.

[0002] As is known, conducting fabrics, also known as
"conduthermal" fabrics, are commercially widespread
which are provided by means of continuous copper yarn
(which acts as weft yarn) and glass fiber (which acts as
warp), so as to provide equipotential multisector electrical
resistors which are mutually connected in parallel by us-
ing a flat copper band coupled to the laminated fabric.
This solution with copper flat band, however, has some
disadvantages, which are first of all due to the fact that
the applied copper band is extremely rigid, which entails
a problem for particular applications in which the fabric
fundamentally must be flexible.

[0003] Furthermore, the applied copper band can cre-
ate problems if it is necessary to perform a coupling or
adhesive bonding with resin or materials that must pen-
etrate into the fabric uniformly, since the band would cre-
ate a barrier to this penetration.

[0004] Furthermore, another drawback is due to the
linear expansions that each material can have if itis heat-
ed and which, in the case of two different materials (fabric
and solid conducting band), in case of encapsulation,
might cause breakages or separations.

[0005] The aim of the present invention is to provide a
conducting fabric with high versatility in use that allows
to provide within a same fabric areas that have specific
characteristics that are identical or different depending
on the quantity of conducting material that is present in
each area and the purpose of which is to generate heat.
[0006] Within this aim, an object of the present inven-
tion is to provide a conducting fabric with high versatility
in use which can be flexible.

[0007] Anotherobjectof the presentinvention is to pro-
vide a conducting fabric that allows to carry both power
and electrical signals.

[0008] A further object of the present invention is to
provide a conducting fabric that can be provided directly
with a weaving loom of the perpendicular or circular type.
[0009] Anotherobjectof the presentinvention is to pro-
vide a conducting fabricthatcan be provided as afunction
of the power to be carried.

[0010] Anotherobjectof the presentinvention is to pro-
vide a conducting fabric that is highly reliable, relatively
simple to provide and at competitive costs.

[0011] This aim, as well as these and other objects
which will become more apparent hereinafter, are
achieved by a conducting fabric, characterized in that it
comprises at least two yarns adapted to carry an electric
power supply, woven directly during weaving, the yarns
of the fabric that intersect said at least two yarns adapted
to carry an electric power supply being welded at inter-
sections with said at least two yarns adapted to carry an
electric power supply, in order to define areas of said
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fabric that are adapted to be supplied with power.
[0012] Further characteristics and advantages of the
invention willbecome more apparent from the description
of preferred but non-limiting embodiments of the con-
ducting fabric according to the invention, illustrated by
way of non-limiting example in the accompanying draw-
ings, wherein:

Figure 1 is a view of a first embodiment of the fabric
according to the present invention;

Figure 2 is a view of a second embodiment of the
fabric according to the present invention;

Figure 3 is a view of a third embodiment of the fabric
according to the present invention.

[0013] With reference to the figures, in which identical
reference numerals correspond toidentical elements, the
conducting fabric according to the invention, designated
generally by the reference numeral 1, comprises a plu-
rality of warp yarns 2, the warp yarns comprising at least
two insulated conducting warp yarns 3 which are adapted
to carry the electric power supply within the fabric 1 itself,
as if they were a line cable that carries power and/or
signals.

[0014] In this case the weft yarn 4 is a conducting and
insulated continuous yarn, for example made of copper,
which intersects the power supply yarns 3, indeed draw-
ing power from them.

[0015] More particularly, the weft yarn 4 is a copper
yarn which runs back and forth, weaving in with the warp
yarns which are conveniently made for example of glass
fiber. The continuous yarn allows to provide a resistive
fabric with practically nil electromagnetic emissions. This
is due to the fact that the continuous yarn that is woven
in at each return runs practically in contact with the for-
ward one; then the loom performs the desired beat and
then another forward and return run in contact. With this
fabric architecture, the electromagnetic field generated
by an electrical cable crossed by a current which moves
in one direction is canceled out by the opposite electro-
magnetic field generated by the subsequent cable (in
contact) which is crossed by the same current but in the
opposite direction. The weft yarn 4 "connects" to the con-
ducting warp yarn 3 by means of welds 5 which can be
provided by spot welding, tin welding, welding paste, ul-
trasound or any other known method in order to provide
electrical sectors that are powered by the conducting
warp yarns 3.

[0016] Conveniently, in order to avoid the deformation
of the fabric during any co-lamination and calendering
process, it is possible to provide for the insertion, during
weaving, of a microfilament 8 made of glass in the weft,
warp, or in both directions, which is hot welded onto the
insulated conducting yarn, or on the yarn 2 made of in-
sulating material, generating a mesh which makes it pos-
sible to increase the tensile strength of the fabric in the
various directions, including the oblique one.

[0017] The fabric described above is provided by con-
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tinuous weaving on a weaving loom, and it is also pos-
sible to decide on the dimensions in relation to the power
to be carried.

[0018] The fabric described above allows to provide
inside it areas that have mutually identical or different
specific characteristics depending on the quantity of con-
ducting material that is presentin each sector (length and
cross-section of the yarn, specific resistance).

[0019] Therefore, considering that the fabric is used
as an electrical resistor to produce heat, it is possible to
obtain articles with areas having a variable resistance
which are therefore capable of delivering different power
levels and/or of being powered with different power sup-
ply voltages.

[0020] The fabric can be calendered or coupled with
insulating materials such as silicones, EPDM, resins of
another kind and rubbers in general.

[0021] As an alternative to the first embodiment de-
scribed previously, the fabric can be made, instead of
with a continuous weft, with a weft made of yarn, for ex-
ample copper yarn, which is single, in this case desig-
nated by the reference numeral 10.

[0022] The two power supply warp yarns 3 cross the
single weft yarn 10 and the weft yarn 10 is welded at the
intersection of the power supply warp yarn 3 with welds
5 and with a connecting wire 9 which has the purpose of
closing the circuit.

[0023] More generally, the invention provides for re-
placing yarns made of insulating material, both in the weft
and in the warp, with atleast one yarn made of conducting
material so as to form areas of fabric that can be supplied
with electric power.

[0024] The yarn that carries the power supply can
therefore also be provided in the weft instead of in the
warp as described previously.

[0025] Likewise, in a third embodiment, even in a
"mesh" fabric that is usually provided by means of a cir-
cular loom it is possible to make use of the principle on
which the presentinvention is based. In this case, Figure
3, the fabric 1 comprises a plurality of weft or warp yarns
which can alternately be of the insulating or of the insu-
lated conducting type 3. At least two of the latter will be
used to supply power to the circuit composed of other
insulated conducting yarns 4 which will act as resistors
(for example copper yarn) and other non-conducting
yarns 2 (for example glass or polyester yarn).

[0026] Advantageously, the warp yarns of the conduct-
ing type can be provided by means of a flat ribbon made
of metal, for example made of copper, which is very thin,
such as not to compromise the flexibility of the fabric, and
which can be used easily instead of a warp yarn.
[0027] In practice it has been found that the fabric ac-
cording to the invention fully achieves the intended aim
and objects, being able to provide a fabric that can be
supplied with electric power, with areas having a different
resistances depending on the requirements.

[0028] The fabric thus conceived is susceptible of nu-
merous modifications and variations, all of which are

10

15

20

25

30

35

40

45

50

55

within the scope of the accompanying claims.

[0029] Allthe details may furthermore be replaced with
technically equivalent elements.

[0030] In practice, the materials used, as well as the
contingent shapes, may be any according to the require-
ments and the state of the art.

[0031] Thedisclosures in Italian Patent Application no.
102019000013944, from which this application claims
priority, are incorporated herein by reference.

[0032] 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
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. Aconductingfabric (1), characterized in thatitcom-
prises atleast two yarns (3) adapted to carry an elec-
tric power supply, woven directly during weaving, the
yarns (4; 10) of the fabric that intersect said at least
two yarns (3) adapted to carry an electric power sup-
ply being welded at intersections (5) with said at least
two yarns (3) adapted to carry an electric power sup-
ply, in order to define areas of said fabric that are
adapted to be supplied with power.

2. The conducting fabric according to claim 1, charac-
terized in that said at least two yarns (3) adapted
to carry an electric power supply are warp yarns.

3. The conducting fabric according to claim 1, charac-
terized in that said at least two yarns (3) adapted
to carry an electric power supply are weft yarns.

4. The conducting fabric according to one or more of
the preceding claims, characterized in that said at
least two yarns (3) adapted to carry an electric power
supply are made of copper or other conducting ma-
terial.

5. The conducting fabric according to one or more of
the preceding claims, characterized in that said
warp yarns (2) or weft yarns (4; 10) which intersect
and are welded to said at least two yarns (3) adapted
to carry an electric power supply are made of copper
or other conducting material.

6. The conducting fabric according to one or more of
the preceding claims, characterized in that the weft
yarns (4; 10) and/or the warp yarns (2) that are dif-
ferent from said at least two yarns (3) adapted to
carry an electric power supply and from said warp
or weft yarns that intersect said at least two yarns
(3) adapted to carry an electric power supply are
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made of insulating material.

The conducting fabric according to one or more of

the preceding claims, characterized in that said
warp yarns are provided by means of a flat metal %
ribbon.

The conducting fabric according to one or more of

the preceding claims, characterized in that said
yarns (4, 10) of the fabric are a continuous single 10
yarn.

A method for providing a conducting fabric, charac-
terized in that it comprises the steps of:
15
- weaving, directly on a weaving loom, a fabric
(1) by replacing at least two weft yarns (4; 10)
or warp yarns (2) with yarns (3) adapted to carry
an electric power supply;
- welding warp or weft yarns at crossing points 20
(5) with said at least two yarns (3) adapted to
carry an electric power supply;
said weft yarns (4; 10) or warp yarns (2) that
intersect said at least two yarns (3) adapted to
carry an electric power supply being made of 25
conducting material.
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