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TITLE

Method for producing a textile sensor

DESCRIPTION

Field of the invention

The present 1invention relates to the field of
thermistors, i.e. of the temperature sensors that exploit
the wvariation of the resistivity of some materials at
temperature variation.

In particular, the invention relates to a textile

thermistor.

Description of the prior art

A  thermistor, or resistance thermometer, is a
temperature sensor that exploits the wvariation of the
resistivity of some materials at temperature variation.

As well known, the resistance R generated by a

conductive wire when current 1is passing is related to the

. . !
resistivity of the material p according to the law R::;)*Z,

where | e A are, respectively, length and section of the
conductive wire.
Furthermore, for metals exists a linear equation that
links resistivity and temperature:
p(T) = po * [1+ a(T —To)l
Wherein:

T is the temperature;



10

15

20

25

WO 2018/055529 PCT/IB2017/055706

p(T) 1is the resistivity of the material to the
temperature T;

Po 1s the resistivity of the material to the
temperature Ty;

a0 is a coefficient that depends upon the material.

It is therefore possible to write:

R(T) = p(T) = = po » 5% [1+ a(T —Ty)]

From which, known the geometric parameters and known
the material, it is possible to determine the temperature
excursion (T —T,) starting from the resistance R(T) measured
on conductive wire.

As evident by the previous equation, for the same
material (py and a constant), higher is the ratio % the
greater is the value of R(T) generated by a same temperature
excursion (T —Ty). Then, by increasing [l and reducing A4,
there is a higher sensitivity of the thermistor.

The remarkable versatility and precision of
thermistors has allowed in the last years a big development
of this technology, especially in industry.

In particular, by inserting a resistive metal wire in
a tissue, it 1is possible to exploit the technology of
thermistor for making a flexible and wearable element that
allows to measure the surrounding temperature.

In the thesis “Development of temperature sensing

fabric” presented to the University of Cambridge in the
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2012, Muhammad Dawood Husain presents a heat-resistant
fabric where the resistive metal fibers are inserted
directly by the textile machine that produces the fabric
itself. In this case, the textile machine is a linear
knitting machine that produces a flat knit fabric. With
reference to Fig. 1, the introduction of the metal fibers
is carried out by weaving, i.e. interposing the metal wire
20 between the knitting rows 10 of the fabric. This way,
the metal wire 20 remains 1in embedded in the fabric and,
once connected its ends to the resistance measuring
instrument, it is possible to measure the temperature at
which the textile sensor is subjected.

However, this exemplary embodiment has some
drawbacks.

Firstly, it has a limited wire length [. In fact,
despite the wire 1is stretched in the fabric by crossing
many times, the maximum wire length is equal to n*xW;+Lg,
where n i1s the number of fabric knitting rows, W, is the
fabric width and L, is the fabric.

Secondly, there 1s a limitation on the number of
inserts per unit of surface. One of the methods that could
be wused for increasing the 1length of the wire 1is to
decrease the length of the knitting rows, thus increasing
the number of rows for length unit of the fabric. Such

method however 1s not obtainable if the wire 1is not
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enameled with an insulator since, in the use of the fabric,
the woven branches of conductive wire could contact each
other and causing short circuits, and then false
measurements. The platinum wire 1is not 1in fact available
enameled, whereas the wire copper 1s. The replacement of
the platinum wire with an enameled wire Dbrings cost
benefits, but it introduces drawbacks concerning
sensitivity, since the coefficient of temperature of the
copper 1s much lower than the platinum.

Another drawback is the limitation on the diameter of
the conductive wire. In the thesis above «c¢ited, the
structure of the fabric is done by horizontal weaving. This
means that the metal wire, not meshed, 1is located between
two knitting rows. When the fabric 1s subjected to
traction, the textile wire is resiliently deforms, whereas
the metal wire 1is much rigid and, if the section of the
wire A is too small, the wire may break, irreversibly
damaging the thermometer.

Furthermore, always owing to the different elasticity
between fabric and metal wire due to the weaving, you have
problems also immediately after generating the fabric. Once
formed the fabric, 1in fact, it tends to retreat in the
direction of the weft, whereas the metal wire doesn’t. With
reference to Fig. 2A, there are formed therefore side slots

25 of metal wire 20 that protrude from the fabric texture,
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that, in addition to provide an imperfection, can also
cause a break of the wire if the side slot is engages in
some object during the use of the fabric.

Finally, there is a difficulty to connect the end of
the conductive wire to a conductive cable of larger
diameter, which can be used for connecting the device to a

data acquisition card.

Summary of the invention

It is therefore a feature of the present invention to
provide a method for manufacturing a textile temperature
sensor which allows to increase the length of the wire and
to decrease the section with respect to the prior art, so
as to obtain a better sensitivity in temperature
detection..

It 1is also a feature of the present invention to
provide such a method that makes it possible to obtain a
fabric more resilient and deformable with respect to the
prior art.

These and other objects are achieved by a method for
manufacturing a textile temperature sensor, said method

comprising the steps of:

— arranging a linear knitting machine comprising
at least one first thread-guide and a second

thread-guide;

— arranging a conductive insulated wire on the
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first thread-guide, said conductive insulated

wire having a first end and a second end;

meshing the conductive insulated wire for
making at least one mesh portion B having not

conductive surface;

arranging an electric resistance measuring

device configured to measure a variation of

electric resistance R(T), said electric
resistance R(T) being function of the
temperature T, said electric resistance

measuring device comprising a first electric

cable and a second electric cable;

electric connection of the first electric cable
to the first end and of the second electric

cable to the second end;

arranging a control unit arranged to receive
from the device the wvariation of electric
resistance R(T) in order to calculate
excursions of temperature T at the conductive

wire.

whose main feature is that it also comprises the steps

of:

arranging a not conductive insulated wire on

the second thread-guide;
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— meshing simultaneously the conductive insulated
wire with a not conductive insulated wire for
making two mesh portions A and C, said mesh

portions A and C having conductive surfaces;

5 — connecting the conductive insulated wire with
the not conductive insulated wire for
connecting electrically the first end to the
mesh portion A and the second end to the mesh
portion C.

10 and that the step of electric connection of the first
electric cable to the first end and of the second
electric cable to the second end 1s carried out
connecting, respectively, the first electric cable to
the mesh portion A and the second electric cable to

15 the mesh portion C.

Advantageously, are also provided the steps of:

— arranging a textile wire on a third thread-guide

the linear knitting machine;

— meshing simultaneously the textile wire with the

20 conductive insulated wire at the at least one
mesh portion B.

Owing to the meshing technique with which the

conductive insulated wire and the textile wire are woven,

the thermoresistive sensor of the present invention has
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relevant advantages with respect to prior art, where the
wires were instead woven by means of weaving technique.

Firstly, thermistor has a much higher sensitivity. In
fact, owing to the meshing the wires, the conductive
insulated wire 1s substantially overlapped to the textile
wire in all the mesh portion, and it has then a length [
much higher than the fabric of the prior art. Furthermore,
just because the wires follow the same path, the conductive
insulated wire 1s better supported by the textile wire,
which can withstand the strains caused by any deformations
or tissue traces. Such determines a cross section A of the
conductive insulated wire smaller than the prior art. As
previously mentioned, increasing | and decreasing A, there
is an increase of the sensitivity of the thermoresistive
sensor.

Secondly, there is the removal of the side slots that
are formed in the woven tissue of the prior art, owing to
the retraction of the fabric.

Finally, there is an overall increase of the
elasticity of the fabric in the direction of the weft, due
to the fact that the conductive insulated wire is arranged
according to the knots of the mesh, creating slots, and it
is not woven parallel to the direction of the weft. In case
of tension of the fabric in the direction of the weft, the

side slots extend allowing the yielding of the fabric and
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its subsequent return to the original shape once the
mechanical stress has been completed.

Advantageously, the insulated wire has a diameter set
between 10um and 150um.

The conductive wire is, for example, made of copper.

The textile wire 1is, for example, made 1in polyester.
Alternatively, the textile wire 1is made with a polymer
adapted to high temperatures.

In particular, the step of electric connection of an
electric resistance measuring device comprises the steps

of:

— welding the first electric cable to the mesh
portion A for connecting it electrically to the

first end;

— welding the second electric cable to the mesh
portion C for connecting it electrically to the
second end.

Advantageously, a step is also provided of arranging
an auxiliary conductive insulated wire on a fourth thread-
guide of the linear knitting machine, said auxiliary
conductive insulated wire having an auxiliary first end and
an auxiliary second end.

In particular, are also provided the steps of:

— meshing simultanecusly the auxiliary conductive

insulated wire with the not conductive
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insulated wire and the conductive insulated

wire at the mesh portion A;

— meshing simultanecusly the auxiliary conductive
insulated wire with the textile wire and the
5 conductive insulated wire at the mesh portion

B;

— meshing simultanecusly the auxiliary conductive
insulated wire with the not conductive
insulated wire for making a mesh portion E,

10 said mesh portion E having conductive surface;

— connecting by welding the conductive insulated
wire with the auxiliary conductive insulated
wire at the mesh portion A for connecting
electrically the first end to the auxiliary

15 first end;

— connecting by welding the auxiliary conductive
insulated wire with the not conductive
insulated wire at the mesh portion E for
connecting electrically the auxiliary second

20 end to the mesh portion E.
In particular, the step of electric connection of an
electric resistance measuring device comprises the

steps of:

— welding the first electric cable to the mesh
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portion C for connecting it electrically to the

second end;

— welding the second electric cable to the mesh
portion E for connecting it electrically to the
auxiliary second end.

This way, the length of the conductive insulated wire
is doubled, further increasing the sensitivity to the
resistance variations.

In particular, a step 1is also provided of meshing
simultaneously the auxiliary conductive insulated wire with
the textile wire for making a mesh portion D having
electric not conductive surface, said mesh portion D
located between the mesh portions C and E for electrically
insulating them to each other.

Advantageously, a step 1is also provided of meshing
simultaneously a heating wire in the mesh portion B of the
textile temperature sensor, said heating wire arranged to
generate heat for Joule effect.

This way, knowing the temperature in still air
reached by th sensor when it is heated by the heating wire,
it is possible to know the temperature excursion owing to
the convection caused by the fluid that crosses the sensor
and, consequently, it is possible to know the speed of the
fluid itself. The temperature sensor can thus work also by

anemometer.
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Brief description of the drawings

Further characteristic and/or advantages of the
present invention are more bright with the following
description of an exemplary embodiment thereof,
exemplifying but not limitative, with reference to the

attached drawings in which:

— Fig. 1 shows the weaving technique used in a

textile sensor of the prior art;

— Fig. 1A shows the side slots which may form in

the sensor of Fig. 1;

— Fig. 2 shows a block diagram of the method,
according to the present invention, used to
generate an exemplary embodiment of the

temperature sensor of Fig. 4;

— Fig. 3 shows the meshing technique used in the
method according to the present invention to

overcome the difficulties of the prior art;

— Fig. 4 shows a first exemplary embodiment of
the temperature sensor made with the method

according to the present invention;

— Fig. 5 shows a second exemplary embodiment of
the temperature sensor where the conductive

wire has doubled length;

— Fig. ©6 shows a third exemplary embodiment of
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the temperature sensor where it 1s present a
heating wire in parallel in order to provide a

heat wire anemometer;

— Fig. 7 shows an exemplary embodiment of the
temperature sensor where they are integrated

strips meshed with piezoresistive wire;

— Fig. 8 shows a schematic exemplary embodiment
where the temperature sensor works also as
pressure sensor owing to the presence of

crossed strips meshed with piezoresistive wire.

Description of some preferred exemplary embodiments

In Fig. 2 schematically shows the steps of the method
necessary, according to the present invention, to generate
the textile temperature sensor 100 of Fig. 4.

In particular, in a preliminary step [301] a textile
wire 110, a conductive insulated wire 120 and a not
conductive insulated wire are arranged on respective
thread-guides of a linear knitting machine. The conductive
insulated wire 120 can be, for example, an enamelled copper
wire , whereas the not conductive insulated wire can be,
for example, a tinned copper wire. The textile wire 110 can
be, for example, a polyester wire.

Then you proceed meshing the wires. With reference to
Figs. 2 and 4, following the generation of the portions

from A to C, you have the following steps of meshing:
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— portion A: meshing conductive insulated wire

120 and not conductive insulated wire [302];

— portion B: meshing conductive not insulated and

textile wire 110 [303];

— portion C: meshing conductive insulated wire
120 and not conductive insulated wire [304].

Once made the fabric as described above, you proceed
to the electric connection of the conductive insulated wire
120 and of the not conductive insulated wire at the
portions A and C [305]. Such step can be made, for example,
by welding, 1in order to dissolve locally the insulator
coating the conductive insulated wire 120. Thus, the
portions A and C, having conductive surface owing to the
meshing of the not conductive insulated wire, can work as
poles for connecting the cables 201 and 202 of an electric
resistance measuring device that causes passage of current
in the conductive insulated wire 120 that crosses all the
portions A, B and C, and allows finally to calculate the
variation of resistivity and therefore the wvariation of
temperature.

With reference to Fig. 3, you can see the difference
between the meshing technique, used 1in above mentioned
steps, and the weaving technique, used in prior art of Fig.
1. In particular, the meshing technique makes the wires 110

and 120 substantially overlapped in all the mesh.
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Owing to this there are many advantages, since it is
possible to cause the conductive insulated wire 120 making
a path higher than the prior art, increasing | and therefore
improving the sensitivity in detecting the temperature, as
explained in the section of the prior art. Furthermore, the
textile structure derived from this technique is much more
adapted to withstand strain and tension, since the textile
wire 110 and the conductive one are substantially
overlapped throughout the mesh, giving them a similar
elasticity, contrarily to the prior art. Such aspect, in
addition to improve the elasticity and the resistance of
the textile sensor, allows also to reduce the cross section
A of the conductive wire, further improving the sensitivity
in detecting the temperature.

Furthermore, the presence of the portions A and C
allows a steadier welding of the cables of the electric
resistance measuring device to the conductive insulated
wire 120, since the cables can be welded to an entire
conductive area, rather than to the at the ends of a metal
wire, as provided in prior art.

With reference to Fig. 5, for increasing further the
length I of the conductive insulated wire 120, it 1is
possible to add an auxiliary conductive insulated wire
1207, to connect to the conductive insulated wire 120, to

the respective ends 121 and 121’, at the mesh portion A.
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In particular, following the generation of all the
portions from A to E, vyou have the following steps of
meshing:

- portion A: meshing conductive insulated wire 120,
auxiliary conductive insulated wire 120’ and not
conductive insulated wire;

- portion B: meshing conductive insulated wire 120,
auxiliary conductive 1insulated wire 120 and
textile wire 110;

— portion C: meshing conductive insulated wire 120
and not conductive insulated wire;

— portion D: meshing auxiliary conductive insulated
wire 120’ and textile wire 110;

— portion E: meshing auxiliary conductive insulated
wire 120" and not conductive insulated wire.

You have then a step of welding the ends 122 and

1227, respectively, in the portions C and E that become the
conductive areas to which can be connected the ends of the
electric resistance measuring device. Since the cables are
typically connected by welding, i.e. dissolving the
insulating coating of the wire insulated 120 to allow it to
enter 1in electric <connection with the not conductive
insulated wire of the portion C, in this portion cannot be
meshed also the auxiliary conductive insulated wire 1207,

otherwise would occur a short circuit. The auxiliary
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conductive insulated wire 120" must then has to be placed
on the side in the portion C and then start again to be
meshed by the portion D. Alternatively, the conductive
insulated auxiliary 120" can start again to be meshed
directly in the portion E and the portion D can be a mesh
portion only with the textile wire 110.

The portion D that has surface not conductive since
there 1is not the not conductive insulated wire, allows
instead to insulate to each other the portions C and E,
avoiding short circuits.

This exemplary embodiment allows to double the
conductive insulated wire, further improving the
sensitivity 1in detecting the temperature. Furthermore, it
is a solution more practical, since it determines to have
connection areas for the <connection of the electric
resistance measuring device close to each other.

In the solution of Fig. 5, in the portions A and B
are meshed three wires at the same time. In case that the
machine is not adapted to operate with more than 2 thread-
guide at the same time on each knitting row, it is possible
to operate to alternated rows, meshing only two wires per
row. For example, for portion A it is possible to alternate

the following rows:

— row 1l: meshing not conductive insulated wire

and conductive wire 120;
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— row 2: meshing not conductive insulated wire
and auxiliary conductive wire 120'.

With reference to Fig. 6, 1n a further exemplary
embodiment, 1t is possible to mesh a heating wire with the
textile sensor shown in Fig. 4, by making a circuit
parallel to that of thermoresistor.

In particular, following the generation of all the
portions from X to Y, vyou have the following steps of
meshing:

- portion X: meshing not conductive insulated wire

and heating wire;

— portion X’': meshing textile wire 110;

- portion A: meshing conductive insulated wire 120,

not conductive insulated wire;

- portion B: meshing conductive insulated wire 120,

textile wire 110 and heating wire;

- portion C: meshing conductive insulated wire 120,

not conductive insulated wire;

— portion Y': meshing textile wire 110;

— portion Y: meshing not conductive insulated wire

and heating wire.

To portions A and C are connected, 1in a way
completely similar to an exemplary embodiment of Fig. 4,
the cables 201 and 202 of the electric resistance measuring

device. To the portions X and Y (insulated by the portions
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A and C by the portions X’ and Y’ having not conductive
surface) are instead connected the cables 211 and 212 of a
separated supplier arranged to heat the heating wire for
Joule effect.

Like what said above, the heating wire cannot be
meshed in the mesh portions A and C, otherwise, at welding
the cables 201 and 202, would occur an electric connection
between the heating circuit and the thermoresistor circuit,
which instead must act in parallel. In such portions,
therefore, the heating wire is left out of the tissue and
meshed only in the portion B. In the portions X’ and Y’ the
heating wire <can be meshed or not, according to the
particular reasons, without affecting in any way the
functionality of an exemplary embodiment described.

Owing to the presence of the heating circuit, knowing
the temperature at which comes the sensor heated by the
heating wire when the fluid has speed zero, it is possible
to know the temperature excursion owing to the convection
caused by the fluid that crosses the sensor and,
consequently, it is possible to know the speed of the fluid
itself. The temperature sensor can, thus work also by
anemometer. It is possible, for example, to use this sensor
on the section of a duct where air or other fluid flows to

detect its speed at that point..
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In Fig. 7 an exemplary embodiment 1is shown of the
textile temperature sensor 100 of Fig. 4, wherein a
plurality 1s provided of strips of mesh portions B
alternate to strips of mesh portions Z. The mesh portions B
are to each other electrically connected by the joints 130.
The mesh portions Z are instead made by meshing a wire of
pilezoresistive material and are overlapped to corresponding
strips of mesh portion Z’ made by meshing not conductive
insulated wire.

With reference even at Fig. 8, superimposing and
arranging to 90° two exemplary embodiments of the sensor
100 of Fig. 7, 1t 1is possible to obtain a sensor 100
configured to work Dboth from temperature sensor and
pressure sensor. In fact, owing to the crossing of the
strips Z and to the presence of strips 2’ conductive or
semiconductive it is ©possible to determine points of
pressure Z; on which, by arranging a pressure, there is
changing resistivity of the piezoresistive wire, allowing
to calculate the amount of the pressures acting on the
points Z; itself. This way, 1t 1s possible to analyze a map
of pressures acting on the sensor 100 that, in this
exemplary embodiment, then allows measuring both the
temperature than the pressure.

Furthermore, both exemplary embodiment of Fig. 7 and

of Fig. 8, the sensor 100 allows measuring the temperature
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in a way further localized, since it is possible, by means
of special electric connections, to receive data of change
of the resistivity by a single strip B or also by the
crossing points, in Fig. 8, between strips B to each other
overlapped and perpendicular.

The foregoing description some exemplary specific
embodiments will so fully reveal the invention according to
the conceptual point of view, so that others, by applying
current knowledge, will be able to modify and/or adapt in
various applications the specific exemplary embodiments
without further research and without parting from the
invention, and, accordingly, it 1s meant that such
adaptations and modifications will have to be considered as
equivalent to the specific embodiments. The means and the
materials to <realise the different functions described
herein could have a different nature without, for this
reason, departing from the field of the invention. it is to
be understood that the phraseology or terminology that is
employed herein is for the purpose of description and not

of limitation.
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CLATIMS

for manufacturing a textile temperature sensor

said method comprising the steps of:

arranging a linear knitting machine comprising
at least one first thread-guide and a second

thread-guide;

arranging a conductive insulated wire (120) on
said first thread-guide, said conductive
insulated wire (120) having a first end (121)

and a second end (122);

meshing said conductive insulated wire (120)
for making at least one mesh portion B having a

not conductive surface;

arranging an electric resistance measuring

device configured to measure a variation of

electric resistance R(T), said electric
resistance R(T) being function of the
temperature T, said electric resistance

measuring device comprising a first electric

cable (201) and a second electric cable (202);

electric connhection of said first electric
cable (201) to said first end (121) and of said
second electric cable (202) to said second end

(122);
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— arranging a control unit arranged to receive
from said device said wvariation of electric
resistance R(T) in order to calculate
excursions of temperature T at said lead wire

(120) .
characterized in that are also provided the steps of:

— arranging a not conductive insulated wire on

said second thread-guide;

— meshing simultaneously said conductive
insulated wire (120) with said not conductive
insulated wire for making two mesh portions A
and C, said mesh portions A and C having

conductive surfaces;

— connecting said conductive insulated wire (120)
with said not conductive insulated wire for
connecting electrically said first end (121) to
said mesh portion A and said second end (122)
to said mesh portion C;

and by that said step of electric connection of said
first electric cable (201) to said first end (121) and
of said second electric cable (202) to said second end
(122) 1is carried out connecting, respectively, said
first electric cable (201) to said mesh portion A and

said second electric cable (202) to said mesh portion



WO 2018/055529 PCT/IB2017/055706

5
10 3.
15
20

b

24

The method for manufacturing a textile temperature
sensor (100), according to claim 1, wherein they are

also provided the steps of:

— arranging a textile wire on a third thread-guide

of said linear knitting machine;

- meshing simultaneously said textile wire with
sald conductive insulated wire (120) at said at

least one mesh portion B.

The method for manufacturing a textile temperature
sensor (100), according to claim 1 or 2, wherein said
step of connection of said conductive insulated wire
(120) with said not conductive insulated wire is made

by welding.

The method for manufacturing a textile temperature
sensor (100), according to claim 1 or 2, wherein said
step of connection of said conductive insulated wire
(120) with said not conductive insulated wire is made
by removal of an insulator said conductive insulated
wire (120), said removal occurring alternatively, by
means:

— chemical process;

- mechanical abrasion;

— heat abrasion, in particular by means of laser;
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- a combining the previous.

The method for manufacturing a textile temperature
sensor (100), according to claim 3 or 4, wherein said
step of connection of said conductive insulated wire
(120) with said not conductive insulated wire 1is

carried out at said mesh portions A and C.

The method for manufacturing a textile temperature
sensor (100), according to claim 1 or 2, wherein are

also provided the steps of:

— defining a length [* of conductive wire on

which measuring the resistance;

— detection of connection points O and P such
that you have among them said length [*;

and wherein said step of connection of said conductive

insulated wire (120) with said not conductive

insulated wire is made at said connection points 0 and

P.

The method for manufacturing a textile temperature
sensor (100), according to claim 1 or 2, wherein said
step of meshing said conductive insulated wire (120)
for making at least one mesh portion B 1is arranged to
create a number n of mesh portions B and where they

are also provided the steps of:

— arranging a pilezoresistive wire on a fourth
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thread-guide of said linear knitting machine;

— meshing said piezoresistive wire for making a
number n—1 of mesh portions 7;
said n mesh portions B and said n—1 mesh portions Z
5 being displaced adjacent to each other and in a way

alternated to each other.

8. The method for manufacturing a textile temperature
sensor (100), according to claim 7, wherein a step is
provided of meshing said not conductive insulated wire

10 for making a number n—1 of mesh portions Z’ arranged

to be overlapped to said n—1 mesh portions Z.

[5e]

The method for manufacturing a textile temperature
sensor (100), according to claim 1, wherein said step
of electric connection of a electric resistance

15 measuring device comprises the steps of:

— welding said first electric cable (201) to said
mesh portion A for connecting it electrically

to said first end (121);

— welding said second electric cable (202) to
20 said mesh portion C for connecting it

electrically to said second end (122).

1¢. The method for manufacturing a textile temperature
sensor (100), according to claim 1 or 2, where a step

is also provided of arranging an auxiliary conductive
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insulated wire (1207) on a fourth thread-guide of said
linear knitting machine, said auxiliary conductive
insulated wire (120’) having an auxiliary first end
(121") and an auxiliary second end (122’), and where

they are also provided the steps of:

— meshing simultaneously said auxiliary
conductive insulated wire (120’) with said not
conductive insulated wire and said conductive

insulated wire (120) at said mesh portion A;

— meshing simultaneously said auxiliary
conductive insulated wire (1207) with said
textile wire (110) and said conductive

insulated wire (120) at said mesh portion B;

— meshing simultaneously said auxiliary
conductive insulated wire (120’) with said not
conductive insulated wire for making a mesh
portion E, said mesh portion E having

conductive surface;

— connecting by welding said conductive insulated
wire (120) with said auxiliary conductive
insulated wire (120’) at said mesh portion A
for <connecting electrically said first end

(121) to said auxiliary first end (1217);

— connecting by welding said auxiliary conductive
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insulated wire (120") with said not conductive
insulated wire at said mesh portion E for
connecting electrically said auxiliary second

end (121’) to said mesh portion E.

11. The method for manufacturing a textile temperature
sensor (100), according to claim 3, wherein said step
of electric connection of an electric resistance

measuring device comprises the steps of:

— welding said first electric cable (201) to said
mesh portion C for connecting it electrically

to said second end (122);

— welding said second electric cable (202) to
said mesh portion E for connecting it
electrically to said auxiliary second end

(1227) .

1Z2. The method for manufacturing a textile temperature
sensor (100), according to claim 11, wherein a step is
also provided of meshing simultaneously said auxiliary
conductive insulated wire (120’) with said textile
wire (110) for making a mesh portion D having electric
not conductive surface, said mesh portion D located
between said mesh portions C and E for electrically

insulating them to each other.

13. The method for manufacturing a textile temperature



WO 2018/055529 PCT/IB2017/055706
29

sensor (100), according to any of the previous claims,
wherein a step is also provided of meshing
simultaneously a heating wire in said mesh portion B
of said textile temperature sensor (100), said heating

wire arranged to generate heat for Joule effect.
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Fig. 1
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Fig. 1A
(prior art)
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Arranging a textile wire, a conductive insulated wire andanot |_ 301
conductive insulated wire

Creating a mesh portion A through a meshing of the conductive| ____ 302
insulated wire with the not conductive insulated wire

4

Creating a mesh portion B through a meshing of textile wire | ___ 303
with conductive insulaied wire

X

Creating a mesh portion C through a meshing of the conductive| __ 304
insulated wire with the not conductive insulated wire

¥

Connecting the conductive insulated wire withthe thenot | 305
conductive insulated wire at said mesh portions Aand C
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Connecting an electric resistance measuring device atsaid | ____ 306
mesh portions Aand C
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