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A TYRE COMPRISING AN ELECTRONIC UNIT AND A METHOD OF

INSTALLING SAID ELECTRONIC UNIT INTO SAID TYRE

D e s c r i p t i o n

The present invention relates to a tyre comprising an

electronic unit. Said invention also relates to a

method of installing said electronic unit into said

tyre.

On some types of vehicles the necessity is felt to

monitor the operating conditions of the tyres and to

possibly keep traces of the evolution in time of some

characteristic operating parameters. For instance, when

vehicles using tyres of the run flat type are

concerned, i.e. tyres capable of ensuring some

kilometers of distance covered even in case of tyre

deflation, provided some characteristic parameters are

complied with such as maximum speed, temperature and

maximum distance to be travelled over, the above

requirement is particularly felt for safe use of said

type of tyres.

The characteristic parameters that are generally

considered may be identification code, temperature,

pressure, distance -run by the tyre, as well as

parameters originating from mathematical calculations

that can be carried out within the tyre or on board the

vehicle .

To this aim, within the tyre an electronic unit can be

mounted, said electronic unit being suitable for

obtaining at least one of the above characteristic

parameters. Preferably, the electronic unit can

comprise at least one sensor, possibly associated with
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a control unit (such as a microprocessor) and/or a data

storage unit and with an antenna; said antenna has the

task of enabling radio-frequency signal exchange with

the devices mounted on board the vehicle.

In addition, the antenna can allow the system present

within the tyre to be suitably powered without using

independent powering units (e.g. batteries within the

tyre) . Therefore, the apparatus mounted on board the

vehicle are provided to generate an electromagnetic

field with which the antenna placed in the tyre can be

coupled by induction, and by virtue of which the

necessary energy for operation of the sensor and the

possible control unit is supplied by the antenna

itself.

US 5,090,237 proposes a pressure sensor for determining

air pressure of a motor vehicle tyre; the sensor has a

housing for extending into a recess formed in a rim

wall of the tyre, and an annular flange located on the

housing and supporting a spring against a side of the

rim wall. The spring provides for clamping an outer

flange portion of the pressure sensor housing against

another side of the rim wall.

Within this technological field, the Applicant has felt

the necessity:

- to improve the manufacture simplicity of the

electronic unit housing;

- to ensure an important mechanical uncoupling of the

electronic unit from stresses generated on the unit

itself, by the tyre during running;

- to enable operation also under conditions of lack of

pressure within the tyre;

- to enable a simple application of said electronic



unit to an already manufactured tyre, without affecting

the operational features of the tyre itself (e.g.

adhesion techniques used in the tyre repairing can be

employed) .

In addition, the Applicant has also felt the necessity

to obtain a housing for the electronic unit which

allows integration into the tyre during the assembling

on the rim.

The Applicant has found that by associating an

electronic unit to the tyre by means of a housing

having two separate portions, each portion being

mounted on the internal surface of the tyre and having

at least one cavity in which the electronic unit is

partly inserted, a considerable manufacturing

simplification can be achieved, and improvements can be

obtained both in terms of reliability of engagement

between the electronic unit and the tyre, and in terms

of practical operation of the electronic unit itself.

In particular, according to a first aspect, the

invention relates to' a tyre for vehicle wheels, having

a radially internal surface of substantially toroidal

conformation, comprising:

- a housing, mounted on the internal surface of said

tyre;

- an electronic unit, at least partially housed in said

housing;

wherein said housing comprises:

- at least two separate portions, each having a cavity

.in contact with a respective portion of said electronic

unit and housing the same, each portion of said housing

being mounted on the internal surface of said tyre;

- a fastening element, applied to the portions of said



housing to maintain a constraint between said portions

and said electronic unit.

According to a different aspect, the present invention

relates to a method of installing an electronic unit

into a tyre, said method comprising the steps of:

- providing a tyre having a radially internal surface

of substantially toroidal conformation;

- providing a housing, having at least two separate

portions, each having a cavity for housing a respective

portion of said electronic unit;

- inserting each of said portions of the electronic

unit into the cavity of the respective portion of said

housing;

- applying a fastening element to the portions of said

housing to maintain a constraint between said portions

and said electronic unit;

- mounting each portion of said housing on the internal

surface of said tyre.

In a preferential embodiment the two portions defining

the housing are substantially identical to each other.

In this manner an increased manufacturing

simplification is achieved, since both portions can be

realized by means of a single mould.

In another preferential embodiment, when the electronic

unit is inserted in the housing (i.e. in the two

portions), at least a part of the electronic unit is

not covered by such portions, so that sensing and/or

transmitting-receiving devices included in the

electronic unit can work properly, not being shielded

by a layer of the elastomeric material of which the two

portions are made.



Further features and advantages will become more

apparent from the detailed description of a preferred,

but not exclusive, embodiment of a tyre comprising an

electronic unit and of a method of installing said

electronic unit into said tyre, in accordance with the

present invention. This description will be set out

hereinafter with reference to the accompanying

drawings, given by way of non-limiting example, in

which:

- Fig. 1 is a diagrammatic plant view of a portion of

the internal surface of a tyre in accordance with the

invention, on which an electronic unit is mounted;

- Fig. 2 is a side view of a detail of the tyre of Fig.

1 ;

- Fig. 3 is a perspective view of a detail of the tyre

of Fig. 1 ;

Fig. 4 is an exploded perspective view of the

assembly of Fig. 3 .

With reference to the drawings, a tyre for vehicle

wheels in accordance with the present invention has

been 'generally denoted at 1 .

Tyre 1 can be mounted on any type of vehicle such as

motor vehicles or motorcycles; more particularly tyre 1

is_ set to be used on vehicles that are provided on

board with the necessary electronics for co-operating

and interacting with the devices housed in the tyre

itself and described in the following.

Tyre 1 has a radially internal surface 2 of

substantially toroidal conformation; this internal

surface 2 can be defined by a layer of elastomeric

material that is substantially airtight and is usually



referred to as "liner" .

Mounted on the radially internal surface 2 is an

electronic unit 4 set to detect operating parameters

relating to tyre 1 and the operating conditions of the

tyre itself.

The electronic unit 4 may comprise one or more sensors

to detect said operating parameters which for example,

can be the tyre temperature, inner pressure and/or

distance covered, possibly calculated in co-operation

with the devices located on board.

The electronic unit 4 can be associated with a

microprocessor connected to said sensors to manage

operation thereof, and with a storage unit to contain

the data detected by the sensors.

Preferably stored in the electronic unit 4 (in the

storage unit if present) are tyre identification data,

to be able to unequivocally identify the tyre during

processing and evaluation of the operating parameters

mentioned above.

For installation of the electronic unit 4 within .tyre

1 , a housing 3 is provided, which is mounted on the

internal surface 2 of said tyre 1 .

The housing 3 has at least two separate portions 5 ,

each having a cavity 6 in contact with a respective

portion 4a of the electronic unit 4 and housing the

same.

Each portion 5 - of the housing 3 is mounted on the

internal surface 2 of the tyre 1 .



The electronic unit 4 is at least partially housed in

the housing 3 , so that the same electronic unit 4 is

engaged to the internal surface 2 of the tyre 1 .

Advantageously, the ratio between the height of the

housing 3 and the height of the electronic unit 4 , both

measured in a radial direction (i.e. a direction

substantially perpendicular to the internal surface 2

of the tyre 1), is larger than 1.2, and preferably

larger or equal than 1.4.

Preferably, the portions 5 of the housing 3 are made of

an elastomeric material, selected, for instance, from

synthetic diene rubbers, natural rubber, ethylene-

propylene rubber, ethylene-propylene-diene rubber and

the like.

More in particular, said elastomeric material has a

hardness comprised between about 30° Shore A and about

60° Shore A (at the temperature of 23°C), and

preferably between about 40° Shore A and about 50°

Shore A (at the temperature of 23°C) .

Preferably, each portion 5 of the housing 3 has a

substantially semi-cylindrical shape; consequently, the

housing 3 has a substantially cylindrical shape.

The height of the housing 3 , measured in a radial

direction (i.e. a direction perpendicular to the

internal surface 2 of the tyre 1 ) can be comprised

between about 3 mm and about 15 mm, and preferably

between about 5 mm and about 10 mm.

In order to maintain a constraint between the



electronic unit 4 and the portions 5 of the housing 3 ,

a fastening element 7 is applied to the portions 5 .

Preferably, the fastening element 7 is ring-shape; in

particular, the fastening element 7 can be made of a

metallic material (e.g. a "seger ring") or an

elastomeric material (e.g. an "o-ring") .

Preferably, the fastening element 7 is engaged with a

side wall 8 of each portion 5 of the housing 3 ; in

particular, each portion 5 has a groove 9 on its side

wall 8 in which the fastening element 7 is housed.

It is to be noted that in the description and in the

following claims for "diameter", when not referred to a

circumference, it is to be intended the maximum overall

dimension measured in a plane substantially parallel to

the contact surface between the internal surface 2 of

the tyre 1 and the housing 3 .

Preferably, the ratio between the internal diameter of

the groove 9 and the length of the electronic unit 4

measured along its longitudinal extension is comprised

between about 1.05 and about 1.3; in such a way, the

housing has a sufficiently thick structure to resist to

the stresses generated during running of the tyre 1 .

In particular, the minimum thickness of the material

interposed .between the electronic unit 4 and the

fastening element 7 is at least about 0.5 mm, and

preferably at least about 1 mm.

In order to optimize the engagement between the housing

3 and the electronic unit 4 , the cavities 6 of portions

5 are conform in shape with the portions 4a of



electronic unit housed therein, so that each portion 4a

is substantially in contact with the internal surface

of the respective cavity 6 .

In the preferred embodiment, the electronic unit 4 has

a symmetric conformation with respect to a plane

substantially perpendicular to the main longitudinal

extension of the same electronic unit 4 ; in particular,

the electronic unit 4 has a substantially prismatic

shape and, preferably, is substantially in the shape of

a parallelepiped.

The electronic unit 4 can have a symmetric tapered

conformation, converging from a central area to an

upper base, and from the central area to a lower base.

In other words, the electronic unit 4 can have a

symmetric double-f rustoconical conformation, diverging

towards its axial ends.

The central area can also have a perimetral protrusion,

as clearly shown in figures 2 and 4 .

Due to the symmetric conformation of the electronic

unit 4 , the portions 5 of the housing 3 'can be

substantially identical to each other; such feature

clearly increases the manufacturing simplification of

the housing, since both portions 5 can be realized by

means of a single mould.

Advantageously, the portions 5 of the housing 3 are not

in contact with each other, so that a significant

mechanical uncoupling of the electronic unit 4 from

stresses generated on the same electronic unit 4 by the

tyre 1 during running is achieved.

Further, by maintaining a preset distance between the



two portions 5 , a proper working of the electronic unit

4 is allowed, since sensors and/or transmitting-

receiving devices provided therein are not shielded by

the elastomeric material of which the portions 5 are

made .

In more detail, each portion 5 of the housing 3 has a

front surface 5a; when the housing 3 is assembled with

the electronic unit 4 , the front surfaces 5a of the

portions 5 face each other.

Preferably, the front surfaces 5a are plane and

substantially parallel to each other.

In the preferred embodiment, the front surfaces 5a are

arranged according to a direction which is transverse

and preferably perpendicular to the equatorial plane E

of the tyre 1 .

The preset distance between the portions 5 can be

comprised between about 20% and about 40%, and

preferably between about 25% and about 35%, of the

length of the electronic unit 4 measured in the same

direction as said preset distance.

Such direction can be the direction of the main

longitudinal extension of the electronic unit 4 .

The distance between the portions 5 is preferably

comprised between 4 mm and 10 mm, and in particular can

be substantially equal to about 6 mm.

Advantageously, the main longitudinal extension of the

electronic unit 4 is substantially parallel to, and in

particular lies on, the equatorial plane E of the tyre

1 .
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Accordingly, the open region defined between the front

surfaces 5a of the portions 5 of the housing 3 has a

main longitudinal extension substantially perpendicular

to the equatorial plane E of the tyre 1.

Each portion 5 of the housing 3 can have a tapered end

5b in contact with the internal surface 2 of the tyre 1

and diverging towards said internal surface 2 ; in

particular, the angle a defined between the base

surface of the portion 5 and the external inclined side

wall of the tapered end 5b is comprised between 30° and

55°, and preferably between about 40° and about 50°.

The height of the tapered portion 5b, measured in a

radial direction (i.e. a direction perpendicular to the

internal surface 2 of the tyre 1 ) can be comprised

between about 2 mm and about 5 mm, and preferably

between about 3.5 mm and about 4.5 mm.

The maximum diameter of the tapered end 5b is

preferably comprised between 30 mm and 40 mm, and in

particular can be comprised between about 33 mm and

about 38 mm.

In the preferred embodiment, the layer of elastomeric

material defined between the lower base (i.e. the base

closer to the inner surface 2 of the tyre 1 ) of the

electronic unit 4 and the inner surface 2 of the tyre 1

can be at least 2 mm thick, in case the maximum

diagonal of the electronic unit 4 , measured in a plane

substantially parallel to the inner surface 2 of the

tyre 1 , is about 22 mm long.

Should said maximum diagonal change its length, the

thickness of said layer would increase/decrease

proportionally.



Further, the thickness of the layer of elastomeric

material defined between the lower base (i.e. the base

closer to the internal surface 2 of the tyre 1 ) of the

electronic unit 4 and the inner surface 2 of the tyre 1

can be substantially equal to the thickness of the

elastomeric material defined between the upper base

(i.e. the base farther from the internal surface 2 of

the tyre 1 ) of the electronic unit 4 and the upper

surface (i.e. the surface farther from the internal

surface 2 of the tyre 1 ) of the housing 3 .

It is to be noted that the diameter of the non-tapered

and non-grooved portion of the housing 3 is larger than

the average diameter of the ring defining the fastening

element 7 , thereby ensuring that the same fastening

element 7 will not lose its correct position within the

groove 9 during running of the tyre 1 .

Such diameter can be comprised between 20 mm and 40 mm,

and preferably between about 25 mm and about 35 mm.

Preferably, the fastening element 7 is made in such a

way that its internal diameter can be elastically

enlarged by a factor comprised between 20% and 40%, in

particular comprised between about 25% and about 35%,

in case an elastomeric ring is employed.

If the fastening element 7 comprises a metallic ring,

for example a "seger ring", its internal diameter is

preferably equal to or smaller than the internal

diameter of the groove 9 .

Preferably, the electronic unit 4 is arranged to talk

to an electronic device positioned on board the



vehicle. To enable communication between the electronic

unit 4 and electronic device on board, an antenna 12 is

provided to be operatively associated with the

electronic unit 4 . The antenna 12 can be comprised in

the same electronic unit 4 or is preferably mounted on

the radially internal surface 2 of tyre 1 .

In addition to the above, the antenna 12 can be also

utilized to power the electronic unit 4 and the devices

associated therewith, so as to avoid use of independent

powering units within the tyre 1 .

To this aim, the antenna 12 has a coil-shaped

conformation (or more exactly it is of the "closed"

type as defined in the following) , so as to be coupled

with an electromagnetic field generated by the device

present on board the vehicle and to absorb the energy

necessary to feed the electronic unit 4 .

In a preferred embodiment, the antenna 12 is defined by

an elongated, thread-like body.

Data exchange between the electronic unit 4 and said

electronic device takes place through transmission and

reception of radio-frequency signals (RF signals) the

frequency of which can be included between about 100

kHz and about 50 MHz, and preferably can correspond to

about 125 kHz. In particular, this frequency range can

be used if feeding of the electronic unit 4 is wished

to take place through the antenna 12 itself that .in

this case would have a configuration of the "closed"

type. If on the contrary the antenna is wished to be

used for data transmission/reception, also frequencies

included between about 300 MHz and about 2.5 GHz can be

employed, in which case antennas of a configuration of



the "open" type are utilized.

In the present context, an antenna with a configuration

of the "open" type means an antenna the configuration

of which defines an electrically open circuit. For

instance, the antenna body can have one or more ends

electrically connected to the detecting unit and one or

more "free" ends.

By the expression an antenna with a configuration of

the "closed" type it is intended an antenna the

conformation of which defines an electrically closed

circuit, in which case the antenna body has two ends

that are both electrically connected to said detecting

unit. Co-operation between the on board devices,

antenna 12 and electronic unit 4 therefore constitutes,

when requested, a detecting system enabling the

electronic unit 4 to also operate without the presence

of batteries or similar powering units mounted within

the tyre 1 .

For mutual engagement between the electronic unit 4 and

the antenna 12, each portion 5 of the housing 1 3 has an

internal recess 10 for containing an end portion 11 of

the antenna 12.

Preferably, the internal recess 10 extends from the

respective cavity 6 towards the outside, thereby

allowing the end portion 11 of the antenna 12 to

properly reach the electrical connection of the

electronic unit 4 .

In more detail, the antenna 12 has at least two "L"-

shaped end portions, each having a first part adapted

to be inserted in a respective seat of the electronic



unit 4 , and a second part substantially perpendicular

to the first part; the second part is substantially

aligned with the rest of the antenna 12.

As shown in figures 1-4, the engagement areas between

the electronic unit 4 and the antenna 12 are contained

in said cavities 6 , so that a reliable mutual

constraint is obtained.

The engagement areas between the electronic unit 4 and

the antenna 12 are defined at the lower base (i.e. the

base closer to the liner) of the electronic unit 4 .

The electronic unit 4 can be provided with auxiliary

cavities, within which the second part of the end

portions 11 of the antenna 12 are housed.

In order to help maintaining the electronic unit 4 in a

proper position after assembling with portions 5 of the

housing 3 , the same electronic unit 4 is provided with

one and preferably a couple of wings 4b, extending

between the portions 5 of the housing 3 externally with

respect to the cavities 6 thereof.

The wings 4b can also be employed for housing

additional electronic components of the electronic unit

4 .

Preferably, the wings 4b are substantially symmetrical

with respect to the main longitudinal extension of the

electronic unit 4.

In particular, the wings 4b extend in a direction

perpendicular to the main longitudinal extension of the

electronic unit 4 .



In a preferential embodiment, the maximum width of the

wings 4b is defined by the distance between the

portions 5 of the housing 3 (in particular, the

distance between the front surfaces 5a) , so that each

wing 4b is in contact with both portions 5 and prevents

the electronic unit 4 from losing its proper position

within the housing 3 .

When the electronic unit 4 is to be installed within

the tyre 1 , the electronic unit 4 is firstly connected

to the end portions 11 of the antenna 12.

Such connection can be obtained by inserting the first

part of each "L"-shaped end portion 11 in the

respective seat defined in the electronic unit 4 .

Then, each portion 4a of the electronic unit 4 is

inserted into the cavity 6 of the respective portion 5

of the housing 3 .

Advantageously, the outer surface of the electronic

unit 4 is in contact with the internal surface of the

cavities 6 .

As stated above, a preset distance is maintained

between the portions 5 of the housing 3 (i.e. between

the mutually facing front surfaces 5a of said portions

5 ) .

Then, the fastening element 7 is applied to the

portions 5 of the housing 3 , preferably placing the

fastening element 7 in the groove 9 of the

aforementioned side walls 8 .

Then, the assembly defined by the housing 3 , electronic



unit 4 and fastening element 7 is mounted on the

internal surface 2 of the tyre 1 .

In particular, the portions 5 of the housing 3 are

mounted on said internal surface 2 , preferably by means

of layer of a proper adhesive material or by means of a

vulcanization process.

If the .above vulcanization process is employed, the

electronic unit 4 could be damaged for the high

temperature values. In this case, a dummy instead of

the electronic unit 4 is inserted into the cavities 6 .

Then, when the assembly (defined by the housing 3 , the

dummy and the fastening element 7 ) is mounted on the

internal surface 2 , the fastening element 7 is removed,

the dummy is extracted, and the electronic unit 4 is

inserted into the cavities 6 . Finally, the fastening

element 7 is applied to the portions 5 of the housing

3 .

When mounted on the internal surface of the tyre 1 , the

portion of antenna 12 engaged with a preset portion 5

of the housing 3 can extend in the same side of such

preset portion 5 with respect to the front surface 5a

of said preset portion 5 , as shown in figure 1 .

In an alternative embodiment, the portion of antenna 12

engaged with a preset portion 5 of the housing 3 can

extend in the opposite side of such preset portion 5

with respect to the front surface 5a of said preset

portion 5-.



C L A I M S

1 . A tyre having a radially internal surface of

substantially toroidal conformation, comprising:

- a housing (3), mounted on the internal surface (2) of

said tyre (1) ;

- an electronic unit (4) , at least partially housed in

said housing (3) ;

wherein said housing (3) comprises:

- at least two separate portions (5), each having a

cavity (6) in contact with a respective portion (4a) of

said electronic unit (4) and housing the same, each

portion (5) of said housing (3) being mounted on the

internal surface (2) of said tyre (1) ;

- a fastening element (7), applied to the portions (5)

of said housing (3) to maintain a constraint between

said portions (5) and said electronic unit (4) .

2 . A tyre as claimed in claim 1 wherein the cavity (6)

of each portion (5) of said housing (3) is conform in

shape with the portion (4a) of electronic unit (4)

housed therein.

3. A tyre as claimed in claim 1 or 2 wherein said

electronic unit (4) has a symmetric conformation with

respect to a plane substantially perpendicular to the

main longitudinal extension of said electronic unit

(4) .

4 . A tyre as claimed in anyone of the preceding claims

wherein said electronic unit (4) has a prismatic shape,

and is preferably in the shape of a parallelepiped.

5 . A tyre as claimed in anyone of the preceding claims,

wherein the portions (5) of said housing (3) are



substantially identical to each other.

β. A tyre as claimed in anyone of the preceding claims

wherein the portions (5) of said housing (3) are not in

contact with each other.

7. A tyre as claimed in claim 6 wherein each portion

(5) of said housing (3) has a front surface (5a) facing

the front surface (5a) of the other portion (5) of said

housing (3) , said front surfaces (5a) being spaced out

by a preset distance.

8. A tyre as claimed in claim 7 wherein said front

surfaces (5a) are substantially parallel to each other.

9 . A tyre as claimed in claim 8 wherein said front

surfaces (5a) are arranged according to a direction

which is transverse and preferably perpendicular to the

equatorial plane (E) of said tyre (1) .

10. A tyre as claimed in anyone of claim 7 to 9 wherein

said preset distance is comprised between about 20% and

about 40%, of the length of the electronic unit (4)

measured in the same direction as said preset distance.

11. A tyre as claimed in claim 10, wherein said preset

distance is comprised between about 25% and about 35%.

12 . A tyre as claimed in anyone of the preceding claims

wherein the portions (5) of said housing (3) are made

of an elastomeric material.

13. A tyre as claimed in claim 12 wherein said

elastomeric material has a hardness comprised between

about 30° Shore A and about 60° Shore A at the



temperature of 23 0C .

14. A tyre as claimed in anyone of the preceding claims

wherein said fastening element (7) is engaged with a

side wall (8) of the portions (5) of said housing (3) .

15. A tyre as claimed in claim 14 wherein each portion

(5) of said housing (3) has a groove (9) on the side

wall (8) thereof for engagement with said fastening

element (7) .

16. A tyre as claimed in anyone of the preceding claims

wherein said fastening element (7) is ring-shaped.

17 . A tyre as claimed in anyone of the preceding claims

wherein each portion (5) of said housing (3) has an

internal recesses (10) for containing an end portion

(11) of an antenna (12) connected to said electronic

unit (4) .

18. A tyre as claimed in anyone of the preceding claims

wherein the main longitudinal extension of said

electronic unit (4) is substantially parallel to, and

preferably lies on, the equatorial plane (E) of said

tyre (1) .

19. A tyre as claimed in anyone of the preceding claims

wherein said electronic unit (4) comprises at least one

wing (4b), extending between the portions (5) of said

housing (3) and externally with respect to the cavities

(6) thereof.

20. A tyre as claimed in anyone of the preceding claims

wherein each of the portions (5) of said housing (3)

has a substantially semi-cylindrical shape.



21. A tyre as claimed in claim 20 wherein each portion

(5) of said housing (3) has a tapered end (5b) in

contact with the internal surface (2) of said tyre (1)

and diverging towards said internal surface (2) .

22. A tyre as claimed in claim 21 wherein the angle (α)
defined between the base surface of each portion (5) of

the housing (3) and the external inclined side wall of

the respective tapered end (5b) is comprised between

about 30° and about 55°.

23. A tyre as claimed in anyone of claims 15 to 22

wherein the ratio between the internal diameter of said

groove (9) and the length of said electronic unit (4)

measured along said longitudinal extension is comprised

between about 1.05 and about 1.3.

24. A tyre as claimed in anyone of the preceding claims

wherein the ratio between the height of said housing

(3) and the height of said electronic unit (4), both

measured in a radial direction, is larger than 1.2.

25. A method of installing an electronic unit into a

tyre, comprising:

- providing a tyre (1) having a radially internal

surface (2) of substantially toroidal conformation ;-.

- providing a housing (3), having at least two separate

portions (5), each having a cavity (6) for housing a

respective portion (4a) of said electronic unit (4) ;

- inserting each of said portions (4a) of the

electronic unit (4) into the cavity (6) of the

respective portion (5) of said housing (3) ;

- applying a fastening element (7) to the portions (5)

of said housing (3) to maintain a constraint between



said portions (5) and said electronic unit (4);

- mounting each portion (5) of said housing (3) on the

internal surface (2) of said tyre (1) .

26. A method as claimed in claim 25 wherein the step of

inserting each of said portions (4a) of the electronic

unit (4) into the cavity (6) .of the respective portion

(5) of the housing (3) comprises placing each portion

(4a) of the electronic unit (4) in contact with the

respective cavity (6) .

27. A method as claimed in claim 25 or 26 wherein each

portion (5) of said housing (3) has a front surface

(5a) facing the front surface (5a) of the other portion

(5) of said housing (3) .

28. A method as claimed in claim 27 further comprising

a step of maintaining a preset distance between said

front surfaces (5a) after inserting each of said

portions (4a) of the electronic unit (4) into the

cavity (6) of the respective portion (5) of said

housing (3) .

29. A method as claimed in claim 28 wherein said preset

distance is comprised between about 20% and about 40%,

of the length of the electronic unit (4) measured in

the same direction as said preset distance.

30. A method as claimed in claim 29 wherein said preset

distance is comprised between about 25% and about 35%-.

31. A method as claimed in anyone of the claims 27 to

30 wherein the step of mounting the portions (5) of

said housing (3) on the internal surface (2) of the

tyre (1) comprises arranging said front surfaces (5a)



according to a direction which is transverse and

preferably perpendicular to the equatorial plane (E) of

said tyre (1) .

32. A method as claimed in anyone of the claims 25 to

31 further comprising the step O f arranging the main

longitudinal extension of said electronic unit (4)

according to a direction which is substantially

parallel to, and preferably lies on, the equatorial

plane (E) of said tyre (1) .

33. A method as claimed in anyone of the claim 25 to 32

wherein the cavity (6) of each portion (5) of said

housing (3) is conform in shape with the portion (4a)

of electronic unit (4) housed therein.

34. A method as claimed in anyone of the claims 25 to

33, wherein the portions (5) of said housing (3) are

substantially identical to each other.

35. A method as claimed in anyone of the claims 25 to

34 wherein the portions (5) of said housing (3) are

made of elastomeric material.

36. A method as claimed in claim 35 wherein said

elastomeric material has a hardness comprised between

about 30° Shore A and about 60° Shore A at the

temperature of 23 0C .

37. A method as claimed in anyone of the claims 25 to

36 wherein the step of applying a fastening element (7)

externally to the portions (5) of said housing (3)

comprises engaging said fastening element (7) with a

groove (9) on the side wall (8) of each portion (5) of

said housing (3) .



38. A method as claimed in anyone of the claims 25 to

37 further comprising operatively associating said

electronic unit (4) with an elongated antenna (12).

39. A method as claimed in claim 38 further comprising

inserting each end portion (11) of said elongated

antenna (12) into an internal recess (10) of a

respective portion (5) of said housing (3) .

40. A method as claimed in anyone of the claims 25 to

39 wherein said housing (3) is made separately from

said tyre (1) and is fastened to said radially internal

surface (2) .

41. A method as claimed in anyone of claims 25 to 40

wherein the step of inserting each portion (4a) of the

electronic unit (4) into the cavity (6) of the

respective portion (5) of said housing (3) is carried

out before applying said fastening element (7) to the

portions (5) of said housing (3) .

42. A method 'as claimed in anyone of claims 25 to 41

wherein the step of mounting each portion (5) of said

housing (3) on the internal surface (2) of said tyre

(1) is carried out after inserting each portion (4a) of

the electronic unit (4) into the cavity (6) of the

respective portion (5) of said housing (3), and after

applying said fastening element (7) to the portions (5)

of said housing (3) .

43. A method as claimed in anyone of claims 35 to 42

wherein the step of associating said electronic unit

(4) with said elongated antenna (12) is carried out

before inserting each portion (4a) of the electronic



unit (4) into the cavity (6) of the respective portion

(5) of said housing (3) .

44. A method of installing an electronic unit into a

tyre, comprising:

- providing a tyre (1) having a radially internal

surface (2) of substantially toroidal conformation;

- providing a housing (3) , having at least two separate

portions (5), each having a cavity (6) for housing a

respective portion (4a) of said electronic unit (4);

inserting a dummy into the cavity (6) of the

respective portion (5) of said housing (3) ;

- applying a fastening element to the portions (5) of

said housing (3) to maintain a constraint between said

portions (5) and said dummy;

- mounting each portion (5) of said housing (3) on the

internal surface (2) of said tyre (1);

- removing the fastening element after said mounting

step;

- removing said dummy from said cavities (6);

inserting each of said portions (4a) of the

electronic unit (4) into the cavity (6) of the

respective portion (5) of said housing (3) ;'

- applying a fastening element to the portions (5) of

said housing (3) to maintain a constraint between said

portions (5) and said electronic unit (4).

45. A method as claimed in claim 44 wherein the

fastening element applied to maintain a constraint

between said portions (5) and said dummy, and the

fastening element applied to maintain a constraint

between said portions (5) and said electronic unit (4)

are the same fastening element (7).
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