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METHOD AND APPARATUS FOR CONTROLLING A MANUFACTURING PROCESS OF COMPONENTS OF A

TYRE FOR VEHICLE WHEELS

DESCRIPTION

5 The present invention, in a first aspect thereof, fefers to
a method for controlling a manufacturing process of
components of a tyre for vehicle wheels. More specifically,
the invention concerns .a control method for detecting
manufacturing defects.in compdnents’of a tyre for vehicle

10 wheels made through a process in which elongated elements
fed by a dispensing member are distributed onto a forming-
support by means of at least one pressing member acting on

such elongéted elements along a pressing direction.

In a second aspect thereof, the present invention refers to
15 an apparatus for the deposition of elongated elements in a
manufacturing process of components of a tyre for vehicle
wheels suitable for allowing the aforementioned method to

be carried out.

Throughout the present description and the subsequent
20 claims, the term: elongated element is used to indicate an
element in which the longitudinal dimensions are
substantially greater than the transversal dimensions and
the thickness, said element being made of an elastomeric
material possibly comprising one - or more thread-like
25 reinforcing elements, such as fabric or metallic cords,‘

~incorporated therein.

It is also specified that, in the present description and
in the subsequent claims, the term: elastomeric material is
used to indicate a composition comprising at least one
30 elastomeric polymer and at least one reinforcing filler.
Preferably, such a composition also comprises additives‘
such as, for example, a cross-linking agent and/or a
plastifier. Thanks to the presence of the cross-linking

agent, such a material can be cross-linked through heating,
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so as to form the finished product.

A tyre for vehiele wheels generally comprises a carcass
structure comprising at least one carcass ply formed of.
reinforcing cords incorporated in an elastomeric matrix.
The carcass ply has end flaps respectively engaged with
annular anchoring structures, arranged in the areas usually
identified with the name “beads” and each one normally
formed of a substantially circumferential annular insert on
which at least one filling insert is. applied in a radially

outer position.

In a radially- outer position with respect to the carcass-
ply a belt structure is provided comprising one or more
belt layers arranged radially one on top of the other and
having textlle or metalllc reinforcing cords with crossed
orientation and/or with an orientation substantially
parallel to the direction of circumferential extension of
the tyre. In a radially outer position a tread band, also
made from elastomeric material 1like other structural
components forming the tyre, is applied to the belt

structure.

Between the tread band and the belt structure a so-called
“underlayer” made of elastomeric material with suitable
properties for ensuring a steady union of the tread band

itself can be arranged.

On the side surfaces of the carcass structure respective
sidewalls made of elastomeric material are also applied,
each one extending from one of the side edges of the tread
band up to the respectlve annular anchoring structure to
the beads.

In tubeless tyres, the carcass ply is internally coated
with a layer of a preferably butylehe—based'elastomeric
material, usually known as a '“liner”, Ahaving excellent
characteristics of airtightness and extending from one bead
to the other.
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Conventional manufacturing processes of tyres for vehicle
wheels essentially provide that the components of the tyre
listed above are first of all made separately from each

other and then are assembled 1n a subsequent tyre

manufacturing step.

The current trend is, however, to employ manufacturing
processes that allow the production and storage of semi-

finished products to be minimised or, possibly, eliminated.

More specifically, attention has now turned towards process
solutions that allow the individual components of the tyre
to be made by directly applying them, according to a
predetermined sequence, onhto the tyre being manufactured on

a preferably toroidal forming support.

In document WO 01/36185 +to the same Applicant, the
components of the tyre are formed on a toroidal support by
sequentially applying onto the latter a plurality of
elongated elements, consisting for example of individual
rubberized cords or of rubberized cords grouped in parallel
in the fofm of strip-like elements, particularly used for
making the carcass and belt structure, énd of continuous
elongated elements made of elastomeric material,
particularly used for making other structural components of
the tyre, such as, for example, tread band, sidewalls,

liner and filling inserts.

EP 0 968 814 A2 describes a process and an apparatus for
distributing elastomeric materials for tyre—-constitutional
members. An elastomeric material for a tyre-constitutional
member is laid down with high efficiency and high precision
on a rotating support by arranging a pair of rollers
rotating in opposite direction close to a radially outef
surface portion of the support and using a gap defined

between the rollérs as a roller die.

It should be noted that in these cases the manufacturing of

a tyre provides for an automated and substantially
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continuous process, i.e. substantially without intermediate
storage of semi-finished products. In‘such a’ process the
individual structural components of the tyre described
above are manufactured according to a predetermined
sequence starting from elongated elements fed by a
dispensing member that can be operatively associated with
an extruder and thereafter applied onto the forming support
by means of at least one pressing member acting ‘on the

elongated element along a pressing direction.

A critical factor in continuous manufacturing processes of
tyres of the type described above is the identification of
anomalies that «can intervene or occur during the
manufacturing of one of the structural components of the
tyre being formed due to an incorrect deposition of the
elongated elements on the forming support. In fact, such
anomalies cause imperfections or defects that may be hidden
by a subsequently applied component and therefore no longer
be detected directly on the finished tyre.

Most typical imperfections and/or defects encountered
during the deposition step are those deriving frém:
- breaking of the elongated element with the consequent
lack of deposition of the extruded material in the areas
subjécted'fo the dispensing cycle;

- formation of discontinuities due to the presence of
clots in the mix, or of brief mix portions with geometry
not corresponding to that expected in output from the
dispensing member (that can be caused by the presence of
possible burnt portions or by operating anomalies of the
dispensing member in operation); _

- formation of folds of material, -particularly in the

starting step of the deposition cycle.

The Applicant has therefore felt the need to develop a
method that allows the presence of possible defects. or
imperfections of deposition to be identified right from the .
deposition step of the aforementioned elongated elements on

the forming support, in order to ensure ever higher quality
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levels in the tyres manufactured through continuous

processes of the type described above.

- The Applicant has found that it is possible to identify the

presence of such possible defects or imperfections during
the deposition step of the elongated element on the forming
support by substantially continuously detecting, with a.
‘predetermined fiequency, the wvalue of a characteristic
guantity indicative of the displacement along the pressing
direction of a pressing member acting in the depositién of
the elongated element, and generating a warning signal when
the detected value exceeds a predetermined threshold value.

The present invention therefore concerns, in a first aspect
thereof, a method for controlling a manufacturing process
of components of a tyre for vehicle wheels, wherein at
least one elongated element fed by a dispensing member is
distributed onto a forming support by means of at least one
pressing member acting on said at least one elongated
element along a pressing direction, comprising the steps
of: A
- detecting with a predetermined frequency the value of
a characteristic quantity indicative of the displacement of
said 'at least one pressing member along saild pressing
direction; |

- comparing the detected value of said characteristic
gquantity with a threshold value;

- generating a warning signal when the detected value of

said characteristic quantity exceeds said threshold value.

Throughout the present description and the subsequent
claims, the term: pressing direction is used to indicate
the direction along which the force that keeps the pressing

member pressed against the forming support acts.

Advantageously, the method of the present invention allows
the way in which the elongated elements are deposited on
the forming support to be monitored by controlling the

movements of at least one pressing member acting on the
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elongated element for the deposition of the latter on the
forming support. It is thus possible to simply and reliably
detect the presence of possible imperfections or defects on
the tyre being formed right from the deposition step of the
elongated elements on the forming support, thus allowing
the producer to evaluate in real time (or at the end of the
deposifion process) the éuality level of the tyre being
formed (or of the finished tyre).

More specifically, during the distribution of the elongated
element on the forming support the pressing member is
subjected to continuous oscillations along the pressing
direction due to the inherent nature of the deposition
process. It can be observed that, when deposition takes
place correctly, such oscillations remain within a limited
rangé typical of a deposition cycle without deposition
anomalies; on the contrary, when deposition anomalies (such
as clots in the mix of the extruded material or breaking of
the elongated element) occur the pressing member is
subjected to impulse forces that determine displacement
peaké outside of the aforementioned range. Such
displacement peaks are detected‘ as indicative of a

deposition anomaly and suitably signalled.

In a preferred embodiment of the method of the present
invention, the step of detecting the wvalue of a
characteristic quantity répresentative of the displacement
of the pressing member comprises the steps of:

a) generating an analog electric signal indicative of the
displacement in time of said at least one pressing member
along said pressing direction; ‘

b) processing said analog electric signal to identify a
numerical value representative of a parameter of

oscillation of said analog electric signal.

Still in the preferred embodiment, ‘the method of the
invention further comprises the steps of:
c) comparing said numerical wvalue with said threshold

value;
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d) generating a warning signal when said numerical value

exceeds said threshold value;

e) memorising said warning signal;
f) setting to zero said numerical value;
g) iteratively repeating steps a) to f). .

The iteration of steps a) to f) is intended to be repeated
for the entire duration of a deposition cycle and allows
many deposition anomalies that can subsequently occur

during such a cycle to be identified.

Preferably, the method comprises a step of generating an
alarm signal when the detected value of said characteristic.
guantity exceeds said threshold value for a prédetermined
number of times. Advantageously, such an alarm signal can
supply an indicétion of the quality levél of the tyre being
manufactured and/or it can be used to generate a command
for immediate termination of the deposition cycle in

-~

progress.

The maximum number of times the threshold value can be
exceeded after which the alarm sigﬁal is generated depends
on the type and length of the specific deposition cycle
under consideration, which depends in turn' on the
particular structural component of tyre being made. The '
Applicant has found that a maximum number of times that the )
threshold value can be exceeded.preferably of between 3 and
6 is sufficient to ensure the manufacture of a high quality

tyre.

In a first embodiment of the method of the -present

invention, said +threshold value has a predetermined

absolute value. Such a value is also selected based on the -

type of the specific deposition cycle under consideration.

In a preferred embodiment of the method, said threshold
value is calculated with the steps of: }
S1) assigning said threshold value an initial value;

S2) detecting a predetermined number of values of said
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characteristic quantity and evaluating the difference
between said values and said threshold value;

S3) calculating an average of the differences obtained in
step S2);

S4) wupdating said threshold value through the wvalue of
sald average;

S5) iteratively‘repeating steps S2) to S54).

The iteration of steps S2) "to S4) is intended to be
repeated for the entire duration of a deposition cycle.

Through the aforementioned calculation method it is
advantageously possible to Qynamically adapt the value of
said threshold value to the specific behaviour of the

deposition cycle.

Preferably, the method of the invention further comprises a
step of detecting the time instant at which the detected
value of said characteristic quantity exceeds said
threshold value. Through this further piece of information
it is advantageously possible to localise on the finished
tyre the defect or imperfection caused by the detected-

deposition anomaly.

In the preferred embodiment of the method of the present
invention, the characteristic quan%ity' indicative of the
displacement of the pressing member that is detected is the
instantaneous acceleration of such a pressing member along
its pressing direction. Such a characteristic quantity is
immediately correlated to the displacements of the pressing
member and can advantageously be measured in a simple way

through conventional accelerometer sensors.

Preferably, in this embodiment and in the case of
predetermined threshold value, said threshold wvalue has an

absolute value of between about 2 m/s® and about 5 m/s?.

In an alternate embodiment, the instantaneous acceleration
vector of the pressing member is detected. This "can be

obtained by measuring the instantaneous accelerations of
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the pressing member in three perpendicular spatial
directions, one of which coincides with the aforementioned

pressing direction.

In an embodiment thereof, the method of the present
invention can be wused in a manufacturing process of
components of a tyre (such as tread band, bead filling
inserts, sidewalls, sidewall inserts, liner, underliner,
antiabrasive inserts, underbelt insert, underlayer of the
tread band) that require the deposition of elongated
elements consisting entirely of elastomeric material.
Preferably, in this case, the elongated element is
continuously fed by said dispensing member in the form of

an extruder.

Preferably, the volumetric flow rate wvalues of said
extruder are between about 2 cm’/s and about 35 cm®/s, more

preferably between about 5 cm®/s and about 25 cm’/s.

In this embodihent, the step of detecting the value of said
characteristic quantity is carried out with a pfedetermined
sampling frequency preferably between about 100 Hz and
about 2000 Hz, more preferably between about 500 Hz and

~about 1000 Hz.

In another embodiment thereof, the method of the present
invention can be wused in a manufacturing process of
dompbnents of a tyre (such as the carcass structure and the
belt structure) that require the deposition of elongated
elements consisting of elastomeric material comprising one
or. more thread-like reinforcing elements dincorporated
therein..Preferably,’in this case, ;he elongated element
fed by said dispensing member is cut to size in pieces of
predetermined length before being distributed on the

forming support.

In this embodiment, the step of detecting the value of said
characteristic quantity is carried out with a predetermined

sampling frequency preferably between about 500 Hz and
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about 3000 Hz, more preferably between about 1000 Hz and

“about 2000 Hz.

According to a second aspect thereof, the present

‘invention concerns an apparatus for depositing at least one
A%

elongated element onto a forming support in a manufacturing
process of components of a tyre for vehicle wheels,
comprisihgé .

- a dispensing member arranged adjacently to the forming
support and adapted.to feed said at leégt one elongated
element onto the forming ‘ support;
- at least one support element associated with the
dispensing member;

- at least one device adapted to push said at least one
support element against the forming support along a
pressing direction;

- at least one pressing member integrally associated with
sald at least one suppért element at a free end thereof and
adapted to distribuﬁe said at least one elongated element
onto the forming support;

- a detectiné device of a characteristic quantity
indicative of the displacement of said at least one

pressing .member along ‘the pressing direction during the

' depositibn of said at least one elongated element onto said

forming sﬁpport.

Advantageously, such an apparatus allows the control method

discussed above to be carried out.

Preferably, the detecting device comprises a device for
generating an electric signal indicative of the
displacement of said at least one pressing member along
said pressing direction and a device for processing said

electric signal.

In a preferred embodiment, said device for generating” an

electric signal is an accelerometer.

In a further preferred embodiment, said device for
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generating an electric signal 1is a position sensor
operatively associated with a device suitable for carrying
out the second derivative of the quantity detected by said

position sensor.

Still in a preferred embodiment, said device for processing
said electric signal comprise€s a peak-to-peak detector.

Such a detector, in particular, is able to detect when the

.electric signal generated by the accelerometer (or its

second derivative if the electric signal is generated by
the position sensor) exceeds a threshold value and to

generate a suitable signal each time this occurs.

Preferably, said at least one pressing member is a rolling
pressing member, so as to make easier the relative motion
between pressing member and forming support during the
deposition of the elongated element onto the forming

support.

Preferably, the dispensing member comprises an extrusion
head that advantageously allows an elongated element
consisting at least in part of elastomeric material with

the desired shape and size to be dispensed.

In the case where the deposition process requires it, the
aforementioned apparatus preferably further comprises a
cutting member for cutting to size pieces of said elongated
element and a pair of pressing members that can mové apart
from each other to apply said pieces on the forming

support.

Preferably, in particular in the manufacturing processes of
tyres carried out continuously described above, the forming'
support 1s a toroidal support, more preferably a

substantially rigid toroidal support.

Alternatively, said forming support can bé a cylindrical
support. Such a shape of the support can be useful for
making some structural components of the tyre (like the

belt structure of the tread Aband) in manufacturing
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processes of tyres wherein the different .structural
components of the tyre are separately formed on many
forming supports and subseéquently assembled to obtain the.

finished tyre.

Preferably, said detecting device is operatively associated
with a control wunit of the aforementioned dispensing

member.

preferably, said control wunit is operatively associated
with a control system of the manufacturing process of the

aforementioned tyre.

Furtaer characteristics and édvantages of the présent
invention shall become clearer from the following detailed
description of some embodiments thereof, made with
reference to the attached drawings. In such drawings:

- figure 1 is a schematic perspective view of a preferred
embodiment of an apparatus adapted to allow the method of
the invention to be carried out;

- figure 2 is a block diagram of a preferred embodiment

of the method of the present invention.

With reference to figure 1, an apparatus'for depositing an
‘elongated element 3 on a forming support 2 1in a
manufacturing process of components of a tyre for &ehicle
wheels according to a preferred embodiment of thé present

invention is globally indicated with 1.

The apparatus 1 is part of a work station of the type
described in the above-mentioned document WO 01/36185 to
the same Applicant.

The apparatus 1 compriées an extruder 4 (only partially
shown) extending along a longitudinal axis X-X and equipped
with an extrusion head 5 adapted to dispense the elongated
element 3. The extruder 4 and the extrusion head 5 are, for
example, of the -type described in the above-mentioned
document WO 01/36185.
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The extrusion head 5 can allow the dispensing of a
elongated element 3 consisting entirely 'of elastomeric
material, like in the case of the manufacturing of
components of a tyre made of elastomeric material, such as
the tread band, bead filling inserts, sidewalls, liners,
sidewall inserts, underliner, antiabrasive inserts,
underbelt insert, underlayer of the tread band. In this
case, the elongated element -3 is typically continuously fed
by the aforementioned extruder 4, which preferably
maintains a flow rate of between about 2 cm®/s and about 35
cn’/s, more preferably between about 5 cm®/s and about 25
cm®/s. Said values control the rotation speed of the
aforementioned forming support 2 (in the- form of a
substantially toroidal or cylindrical drum) preferably
below about 110 rpm and more preferably between about 60

rpm and about 80 rpm.

Alternatively, +the extrusion head 5 can allow, through
suitable devices (not illustrated) operatively associated
therewith, as illustrated in patent EP 0 928 702 Bl to the
same‘A@plicant, the dispensing of a elongated element 3
consisting of elastomeric material comprising one or more
thread-like textile or metallic reinforcing elements
incorporated therein, such as in the case of the
manufacturing of the belt structure or of the carcass of
the tyre. In this case, the elongated element 3, once made,
is typically cut to size into pieces of predetermined
length before being distributed on the forming support 2,
for example through a pair of pressing members which are

movable apart from each other.

In manufacturing processes of tyres carried out
continuously, wherein the individual components in the tyre
are made directly on the forming support, this last is
typiééiiy a substantially rigid toroidal support as
illustrated in the above-mentioned documents WO 01/36185
and EP 0 928 702 Bl. Alternatively, in manufacturing

processes of tyres wherein the different structural
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components of the tyre are separately made on many forming
supports and subsequently assembled to obtain the finished
tyre, the forming support can also be a substantially
toroidal or cylindrical support as respectively illustrated
in documents WO 04/041522 and WO 04/041521 to the same
Applicant.

According to the embodiment of the present invention
illustrated here, the apparatus 1 comprises a support
element, illustrated here as an arm 6 hinged to the-
extruder 4 along a pin axis Y-Y defined at a fork element 7

associated with the extrusion head 5.

The arm 6 comprises a first free end portion 6a shaped like
a fork and a second free end portion 6b. In the assembled
Cpnfiguration, the end portions 6a and 6b are positioned at

opposite sides with respect to the pin axis Y-Y.

A wheel 8 is pivotally mounted to the forked free end
portion 6a of the arm 6 along a respective pin axis A-A.
The wheel 8 acts as a pressing member for distributing the
elongated element 3 on: the forming support 2. In order to
push the arm 6 and the wheel 8 against the forming support
2, the apparatus of the present invention comprises a
device 9 mounted on the extrusion head 5 and acting on the
free end portion 6b of the arm 6. The device 9 keeps the
free end 6a of the arm 6, and therefore the wheel 8,
pressed against the forming support 2 along a pressing
direction P (which, in the specific case of the embodiment
illustrated in figure 1, corresponds with the direction of
the tangent to the arc of circumference travelled by the

arm 6 about the pin axis Y-Y).

In the embodiment illustrated in figure 1, the device 9
comprises a pneumatic cylinder; in alternative embodiments
that are not illustrated, the device 9 may comprise a
compression spring, a hydraulic cylinder or . other
convenient means, all within the reach of the man skilled

in the art,  suitable for keeping the wheel 8 pressed
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against the forming support 2.

A detecting device 10 of a characteristic quantity
indicative of the displacement of the wheel 8 along the
pressing direction P during the deposition of the elongated

element 3 on the forming support 2 is mounted on the arm 6.

Figure 2 shows a preferred embodiment of the detecting
device 10. It can be noted that the detecting device 10
comprises a device 200 for generating an electric signal
indicative of the displacement of the wheel 8 along the
pressing direction P and a device 300 for proceséing such
an electric signal. In particular; in the preferred
embodiment of the detecting device 10, the device 200 is an
accelerometer and the processing device 300 is a peak-to-
peak detector. Therefore, the characteristic quantity
detected by the detecting device 10 is the instantaneous
acceleration (indicated by the line 100 in figure 2) of the
wheel 8 in the pressing direction P. Such acceleration 100
is acquired by the device 200 that generates an analog
electric signal (line 201 in figure 2) representative of
such an acceleration. The analog electric’ signal 201 1is
subsequently processed by the processing device 300, which
can genérate a digital signal (line 301 in figure 2)’ in
output from the detecting device 10 that can be sent to a
control unit (block 400 in figure 2) of the extruder 4. The
provision of the detecting device 10 allows a controlling
method suitable for identifying possible anomalies that
intervene or occur during the manufacturing process of a
component of a tyre due to an incorrect deposition of the
elongated element 3 on the forming support 2 to be carried

out.

Tn a different embodiment of the apparatus according to the
invention, the device 200 is a position sensor of the wheel
8 in the pressing direction P, operatively associated with
a device capable of obtaining the second derivative of the
characteristic quantity detected, i.e. also in this variant

embodiment the instantaneous acceleration of the
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aforementioned wheel 8. In such a way the peak-to-peak
detector and the devices downstream of the-detecting device
10, as illustrated above and hereafter, remain unchanged in

structure and in operation.

The ways of deposition of the elongated element 3 on the
forming support 2 are, for example, illustrated in the
above-mentioned documents WO 01/36185, EP 0 928 702 Bl, WO
04/041522 and WO 04/041521. Hereafter, the control method
carried out thro@gh "the device 10 discussed above 1is
described in detail; such a method is schematised in figure
2 and refers to an aspect of the invention described and

claimed here.

The control method of the present invention firstly
comprises the step of substantially continuously detecting,
i.e. through a predetermined sampling frequency (typically
no less than 100 Hz), the instantaﬁeous acceleration 100 of
the wheel 8 along the pressing direction P, preferably
through the accelerometer 200; the accelerometer 200
converts the detected instantaneous acceleration 100 into

the analog electric signal 201.

Thereafter, a step of processing the analog electric signal
201 through the peak-to-peak detector 300 is provided - to
identify a numerical value representative of the
oscillation amplitude of the instantaneous acceleration 100

of the wheel 8 along the pressing direction P.

In a subsequent step .and again through the peak-to-peak
detector 300, the numerical value representative of the
oscillation amplitude of the instantaneous acceleration 100
is compared with a threshold value (line 403 in figure 2)
supplied in input to the peak-to-peak detector 300. Each
time the afo}ementiohed numerical value exceeds the
threshold value 403, the peak-to-peak detector 300
generates in output a digital signal (line 301 in figure 2)
of exceeded threshold wvalue, which. is .acquired by the

control unit 400 of the extruder 4.
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In a subsequent step, the control unit 400 of the extruder
4 processes the digital signal 301 of exceeded threshold
value to generate a warning signal (line 401 in figure 2)
that 1is sent to a suitable human interface device, for
example a video terminal, and/or to a control system of the
manufacturing process of the tyre (globally indicated by
block 500 in figure 2). The control unit 400 memorises an
exceeded threshold value event and sends a digital reset
signal to the peak-to-peak detector 300 (line 404 in‘figure
2). Following the reset Aéignal 404 the peak-to-peak
detector 300 set to zero the numerical value representative
of the oscillation amplitude of the instantaneous
acceleration previously measured (which had given rise to:
the threshold value 403 being exceeded)yso as to be able to’
detect another possible event .of exceeded threshold value
403.

As input to the control unit 400, a maximum number of times
the threshold value 403 can be exceeded during a deposition
cycle of the elongated element 3 on the forming support 2
is also supplied (line 601 in figure 2). Such a maximum
number of times 601 is predetermined on the basis of the
type and/or duration of the deposition cycle, variable
according to the component of the tyre produced in that
cycle, and it is preferably between 3 and 6. When the
exceeded threshold value events memorised by the control
unit 400 exceeds the maximum number 601, the control unit
400 generates, in addition or as an alternative to the
warning signal 401, an alarm signal (line 402 in figure 2).
The alarm signal 402 is also sent to the human interface
device aﬁd/or control system of the ‘manufacturing process
of the tyre 500, to provide an indication on the quality
level of the tyre being manufactured and/or to be used to
generate an immediate interruption command of the

deposition cycle in progress.

Also after the generation of an alarm signal 402 that does

not determine an immediate interruption of the deposition
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cycle in progress, the control unit 400 generates a reset
signal 404 for the peak-to-peak detector 300, as already
described above with reference to the generation of the

warning signal 401.

In the preferred embodiment described here, the method of
the invention also comprises a step of detecting the time
instants at which the peak-to-peak detector 300 detects
that the aforementioned numerical value representative of
the oscillation amplitude of the instantaneous acceleration
100 exceeds the threshold value 403. Such detection is
preferably carried out by the control unit 400 each time it
receives a signal 301 that the thréshold value has been

exceeded from the peak-to-peak detector 300.

In the preferred embodiment of the method, schematised in
figure 2, the threshold value 403 is dynamically adapted to
the progression of the deposition cycle and is calculated
by the control unit 400 with a mobile averages method
comprising the following steps: ,
S1) assigning the threshold value 403 an initial value;

S2) detecting a'predetermined number of numerical values
representative of the oscillation amplitude of the
instantaneous acceleration 100 and evaluating the
difference or deviation of these values with respect to the
current threshold value 403;

S3) calculating an average of the differences obtained in
step S2); '

s4) updating the current threshold value 403 through the
value of said average;

S5) iteratively repeating steps S2) to S4).

The iteration of steps S2) to S4) 1s intended to be
repeated for the entire duration of a deposition cycle. The
number of detections carried out in' step S1) Dbefore
calculating a new average and updating the current
threshold 'value. 403 is preferably between about 10 and
about 100, more preferably between about 20 and about 50.
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In a different embodiment, the threshold value 403 can be a
constant value during each deposition cycle, predetermined,
for example, on the basis of the type of compopent of the
tyre that has to be manufactured through such a depositioﬁ
cycle, and preferably, in absolute value, between about 2

m/s? and about 5 m/sZ.

The control method of the preéent invention is adapted to
be applied to both manufacturing processes in which the
elongated element 3 is fed by the extrusion head 5 and
distributed on the forming support 2 continuously (figure
1), and manufacturing processes (not illustrated) in which
the elongated element 3 fed by the extrusion head 35 is
associated with thread-like reinforcing elements and then
cut to size into pieces of predetermined length before
being distributed on the forming support 2, as illustrated
in the aforementioned patent EP 0 928 702 Bl to the
Applicant. R

In the first case the sampling frequency for carrying out a
substantially continuous detection of the instantaneous
acceleration 100 of the wheel 8 along the pressing
difection P has a lower limit determined by the typical
volumetric extrusion flow rates of the elongaﬁed element 3
and by the rotation speed of the forming support 2
previously illustrated. Such a sampling frequency 1is
preferably between about 100 Hz and about 2000 Hz, more
preférably between about 500 Hz and about 1000 Hz.

In the second case the aforementioned sampling frequency
for carrying out a substantially continuous detection of
the instantaneous acceleration of the pressing members used
for the distribution of each piece on the forming support

has a lower 1limit determined by the wvertical descending

Aspeed following each cut of such pressing members towards

the forming support 2, and is preferably between about 500
Hz and about 3000 Hz, more preferably between about 1000 Hz
and about 2000 Hz.
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1. Method for controlling a manufacturing process of
componénts of a tyre for vehicle wheels, wherein at least
one elongated element (3) fed by a dispensing member (4,5)
is distributed onto a forming support (2) by means of at
least one pressing member (8) acting on said at least one
elongated element (3) along a pressing direction (P),
comprising the steps of:

- detecting with a predetermined frequency the value of
a characteristic quantity (100) indicative of the
displacement of said at least one pressing member (8) along
said pressing direction (P):;

- comparing the detected value of said characteristic
gquantity (100) with a threshold value (403);

- generating a warning signal (401) when the detected
value of said characteristic quantity (100) exceeds said
threshold value (403). - s

2. Method according to claim 1, wherein the step of
detecting said value of said characteristic quantity (100)
comprises the steps of:

a) generating an analog electric signal (201) indicative
of the displacement in time of said at least one pressing
member (8) along said pressing direction (P):
b) processing said analog electric signal (201) to
identify a numerical value representative of a parameter of

oscillation of said analog electric signal.

3. Method according to claim 2, further comprising the
steps of:

c) comparing said numerical wvalue with said threshold
value (403);

d) generating a warning signal (401) when said numerical

value exceeds said threshold value (403);
e) memorising said warning signal (401);
f) setting to zero said numerical value;

g) iteratively repeating steps a) to f).



10

15

20

25

30

WO 2006/059351 PCT/IT2004/000667
-21 -

4. Method according to any one of claims 1 to 3,
comprising the step of generating an alarm signal (402)
when said detected value of said characteristic quantity
(lOO)) exceeds said threshold value (403) for a

predetermined number of times.

5. Method according to any one of the previous claims,
wherein said threshold wvalue (403) has a predetermined

absolute value.

6. Method according to any one of claims 1 to 4, wherein
said threshold value (403) is calculated with the steps of:
S1) assigning said threshold value (403) an initial value;
S2) detecting a predetermined number of values of said
characteristic quantify (100) and evaluafing the difference
between said values and said threshold value (403);

S3) calculating an average of the differences obtained in
step S2; 7
S4) updating said threshold value (403) through the value
of said average;

S5) iteratively repeating steps S2) to S4).

7. Method according to any one of the previous claims,
_ further comprising the step of detecting the time instant
at which said detected wvalue of said characteristic

quantity (100) exceeds said threshold value (403) .

8. Method according to any one of the previousAclaims,
wherein said characteristic quantity (100) is the
instantaneous acceleration of said at least one pressing

member (8) along said pressing direction (P).

9. Method according to claim 8, wherein said threshold
value (403) has "an absolute value of between about 2 m/s?

and about 5 m/s?.

10. Method according to any one of the previous claims,
" wherein said at least one elongated element (3) consists of

elastomeric material.
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11. Method according to claim 10, wherein said dispensing
member (4,5) comprises an extruder (4) that continuously
feeds said elongated element (3) with a volumetric flow

rate of between about 2 cm?/s and about 35 cm?/s.

12. Method according to claim 11, wherein said volumetric

flow rate is between about 5 cm®/s and about 25 cm’/s.

13. Method according to claim 10, wherein said sfep of
detecting said value of said characteristic quantity (100)
is carried out with a predetermined frequency of between
about 100 Hz and about 2000 Hz.

14. Method according to claim 13, wherein said step of
detecting said value of saild characteristic quantity (100)
is carried out with a predetermined frequency of between
about 500 Hz and about 1000 Hz.

15. Method according to any one of claims 1 to 9, wherein
said at least one elongated element (3) consists of
elastomeric material comprising one or more thread-like

reinforcing elements incorporated therein.

16. Method according to claim 15, wherein said elongated
element (3) fed by said dispensing member (4,5) is cut to
size into pieces of predetermined length before being

applied on said forming support (2).

17. Method according to claim 16, wherein said step of
detecting said value of said characteristic quantity (100)
is carried out with a predetermined frequency of between
about 500 Hz and about 3000 Hz.

~

18. Method according to claim 17, wherein said step of
detecting said value of said characteristic quantity (100)
is carried out with a predetermined frequency of between
about 1000 Hz and about 2000 Hz.

19. Apparatus (1) forx depositing at least one eiongated

element (3) onto a forming support (2) in a manufacturing
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process of components of a tyre for vehicle wheels,
comprising:

- a dispensing member (4,5) arranged adjacently to said
fqrming support (2) and adapted to feed said at least one
elongated element (3) .onto said forming support (2):; .

- at least one support element (6) associated with said
dispensing member (4,5);

- at least one device (9) adapted to push said at least
one support element (6) against said forming support (2)
along a pressing direction (P);

- at least one pressing member (8) integrally associated
with said at least one support element:(6) at a free end
thereof (6a) and adapted to distribute said at least one

elongated element (3) onto said forming support (2);

- a detecting device (10) of a characteristic ‘quantity

(100) indicative of the displacement of said at least one
pressing member (8) along said pressing direction (P)
during the deposition of said at least one elongated

element (3) onto said forming support (2).

20. Apparatus (1) according to claim 19, wherein said
detecting device (10) comprises a device (200) for
generating an electric signal indicative of the
displacement of said at least one pressing member (8) along
said pressing direction (P) and a device (300) for

processing said electric signal.

21. Apparatus (1) according to claim 20, wherein said
device (200) for generating an electric signal 1s an

accelerometer.

22. DApparatus (1) according to claim 20, wherein said
device”(QOO) for generating an electric signal comprises a
position sensor operatively associated with a device
suitable for carrying out the second derivative of the

quantity detected by said position sensor.

23. Apparatus (1) according to any one of claims 20 to 22,

wherein said device (300) for processing said electric
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signal comprises a peak-to-peak detector.

24. Apparatus (1) according to any one of claims 19 to 23,
wherein said at least one pressing member (8) is a rolling

pressing member.

25. Apparatus (1) according to any one of claims 19 to 24,
wherein said dispensing member (4,5) comprises an extrusion
head (5).

26. Apparatus (1) according to any one of claims 19 to 25,
further comprising a cutting member for cutting to size
pileces of said elongated element (3) and a pair of pressing
members that can move apart from each other to apply said

pieces on said forming support (2).

27. Apparatus (1) according to any one of claims 19 to 26,

wherein said forming support (2) is a toroidal support. N

28. Apparatus (1) according to claim 27, wherein said

toroidal support is substantially rigid.

29. Apparatus (1) according to any one of claims 19»to 26,

wherein said forming support (2) is a cylindrical support.

30. .Apparatus (1) according to any one of claims 19 to 29,
wherein said detecting device (10) is operatively
associated with a control unit of said dispensing member
(4,5) .

31. Apparatus (1) according to claim 30, wherein said
control unit 1s operatively associated with a control

system of the manufacturing process of said tyre.



WO 2006/059351 PCT/IT2004/000667

12

FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 2006/059351 PCT/IT2004/000667

212

500

N
—
N
= "2 [
v
—i
[w=)
\O
S ‘_____é
)
<t
A
o —t
<r o <t
|

""‘“‘““{“"“"‘T
300
10

201

200

100

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT In onal Application No
PCT/1T2004/000667

CLASSIFICATION OF SUBJECT MATTER

%PC 7 B29D30/14 B29D30/16 B29D30/28 B29C70/32

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 B29C B29D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic dala base consulted during the International search (name of data base and, where practical, search terms used)

EPO-Internal, PAJ

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A EP 1 120 232 A (THE YOKOHAMA RUBBER CO., 1-31
LTD) 1 August 2001 (2001-08-01)
paragraphs ‘0001!, €0002!, <‘0005! -
‘0007!, €0017!, “0021!'; claims 1,4;
figures 2,3

A EP 0 968 814 A (BRIDGESTONE CORPORATION) 1-31
5 January 2000 (2000-01-05)

cited in the application

paragraphs ‘0007! - €0009!, ‘0019! -
‘0021!; claims 1,2,5,8-12; figures 1,3,6
A PATENT ABSTRACTS OF JAPAN 1-31
vol. 1999, no. 08,

30 June 1999 (1999-06-30)

& JP 11 077849 A (BRIDGESTONE CORP),
23 March 1999 (1999-03-23)

abstract; figure 1

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :

P gort "T* later document published after the international filing date
or priotity date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*A" document defining the general state of the art which is not
considered to be of particular relevance

'E* earlier document but published on or afterthe intetnational *X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priorily claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another *Y* document of parlicular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive siep when the
*0* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art,
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
4 July 2005 15/07/2005
Name and mailing address of the ISA Authorized officer

European Patent Cffice, P.B. 5818 Patentlaan 2
NL ~ 2280 HV Rijswijk |

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016 Deubler, U

Form PCT/SA/210 (second sheet) (January 2004)



nt snal Application No

INTERNATIONAL SEARCH R :
EPORT Pvi/, iT2004/000667

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A PATENT ABSTRACTS OF JAPAN 1-31
vol. 2002, no. 07,

3 July 2002 (2002-07-03)

& JP 2002 090136 A (YOKOHAMA RUBBER CO
LTD:THE), 27 March 2002 (2002-03-27)
abstract; figure 1




INTERNATIONAL SEARCH REPORT

; | Int onal Application No
nformation on patent famil bers .
formatien on patent family member PCT/IT2004/000667
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1120232 01-08-2001 JP 2001205698 A 31-07-2001
DE 60103089 D1 09-06-2004
DE 60103089 T2 28-04-2005
EP 1120232 A2 01-08-2001
US 2001050135 Al 13-12-2001
EP 0968814 05-01-2000 JP 2000079642 A 21-03-2000
DE 69916709 D1 03-06-2004
DE 69916709 T2 07-04-2005
EP 0968814 A2 05-01-2000
ES 2220007 T3 01-12-2004
us 6372070 Bl 16-04-2002
JP 11077849 23-03-1999 NONE
JdP 2002090136 27-03-2002  NONE




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

