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METHOD OF MANAGING THE FEEDING OF AN ELONGATED ELEMENT TO

A TYRE BUILDING STATION

Description

The present invention relates to a method for managing the feeding
of an elongate element unwound from reels to a station for building tyres.

The invention further relates to an unwinding device of an elongate
element wound on a reel and intended for building tyres as well as to a
plant for building tyres.

A tyre generally comprises a carcass structure which is formed
toroidally ab:out an axis of rotation and which indudes at least one Cargass
ply which has end rims which engage in annular anchoring structuras,
known as “bead cores”, respectively.

In a radiaily guter position with respect to the carcass struclure,
thara is provided a belt structure comprising, in the case of tyres for motor
cars, at least two radially superimpaosed strips of rubber fabric provided with
reinforcement cords, usually of meatal, which are arranged parallel with each
other in sach strip but crossed with respect 1o the cords of the adjacent
strip, preferably symmeatrically with respadt o the eguatorial plane of ths
yre.,

Praeferably, the belt structure further also comprises in a radially
cuter position, at least at the ends of the belt strips below, a third laver of
textite or metal cords which are arranged circumferentially {at O degrees).
in tyres of the tubeless type there is further provided a radislly inner layer

which is referred to as a liner and which has mpermeability characteristics
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in order to ensure the air-tightness for the tyre itself,

In & radiably outer position with respect to the belt structure, there is
applied a tread band which s produced from elastomer material and on
which there is defined a tread surface which s intended for contact with the
road surface,

A process for producing tyres provides for a first tyre bullding step, in
which the varicus components of the tyre, indiuding thosse set oub above,
are assembiad in one or more buiiding stations 30 as o obtain 3 so-called
“green” tyre, and a subsequent moulding and vulcanising step, whears the
green tyra is subiected o temperature and pressure values so as o
vulcanise the elastomer material of the components thersof, oblaining the
final structural stability of the tyre.

WO 2008/152453 discloses a forming drum which has extemnally a
substantiaily oylindrical deposit surface, to which there are applied a
pluratity  of strip-tike elements which are arrangad in an  abutling
reistionship in order 1o form at least a first annular reinforcement laver,
preferaity a belt strip, on the forming drum itself,

WO 200%9/068938 describes a carcass ply which is buillt on a forming
drum by appiving a plurality of strip-iike elements.

The Applicant notes that those elongate elements which are cut to
siza, before they are used in the tyre building step, are typically stored in
continuous form in suitable reals, from which they then have to be unwound
in order to be fed to the specific tyre building station in which they are
usad, Furthermore, in order to avoid undasirable phenomena of mutusl

acdhasion between successive turmns of the elongate element wound on the
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regl, the elongate element is often coupled, at least at one side, 10 a service
fabric. In order to carry out the unwinding operation of the slongate
glement from the reel, there ars used unwinding devices which are
specifically arranged to pull the slongats element from the resi, separats i
from the servica fabric, make it availabls to the building station and, finally,
collect the service fabric on a dedicated servics rael.

The Applicant has noted that buliding lines comprising what has bsen
described in WO 2008/152453 and WO 2008 068939 operate substantially
cantinuousty so that, in order not o slow down the rigorous tyre production
times, it is nacessary for each bullding station to be ensiaved by a pair of
unwinding devicas, of which oneg is in oparation and one s on standby in an
altermating mannear.

Tha Applicant has further noted that, at the time &b which the
siongate element finishes on the reel being unwound on the device being
processed, it is possible o carry oul immediately the start-up of the
unwinding device on standby, after a connection betwean the head and tal
ends of the clongate element of the reel already unwound {empty} and the
rest o be unwound {(new). Subsequeantly, thare is provision for the
replacement, on the unwinding davice of the emply reel with another new
real and the unwinding device is left in standby mode, ready for a
subsegueant replacemeant operation.

The Applicant has noted that the presence of two unwinding devices
for each building station supphied by elongate elements has a non-nagligible
effect on the overall production costs because, in addition to the high initial

invastment in tarms of machinery, it aiso involvas a subsequent high cost in
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terms of mamntenance.

Furthermore, the Applicant has established that this process has &
relavant impact in terms of plant layout because it requires & largs amount
of plant surface-ares.

Thea Applicant has further noted that the regls which are moved to the
unwinding devices have weights and dimensions which are particularly
cansiderable which may be awhkward for the assigned operators for the step
of replacing an ampty rest with a new rael.

Cn the basis of those observations, the Applicant has identified a
need for reducing the number of enslaved unwinding devices at each
building station fad by an elongats element 50 as o advantageousty sad o
an optimisation of the production cvcle with immediate reductions both in
terms of production costs and in terms of controb of the plant machinery.

In order to provide a positive response to this need, the Applicant has
begun a detailed examination of the performance of the unwinding device
and has percelved that an unwinding device may be functionally subdivided
into a first device portion which is substantially independent of the reel
being processed and not affected directly by the optional replacement
thaersof, and a second device portion which is directly affected by the
replacement steps of the real.

Tharafore, the Applicant has found that it is possible to keep the first
davice portion fixed in position and to make the second unwinding device
portion moevable in such a manner that, when an empty resl is replaced, the
entire second portion of the unwinding device is replaced in addition to the

real itself.
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In particular, In a first aspect thereof, the invention relates to a3
method for managing the continuous feeding of an slongate slement wound
ot reels 10 a station for bullding a tyrea.

Preferably, said elongate element is continuously supplied from an

5 unwinding device of successive raels.

Preferably, when the terminal end of said slongate slement wound on
a first resl leaves zsaid first reel, said first resl is moved away from said
unwinding device on a first movable carrriage.

Preferably, a second reel, successive to the first reel and mounted on

10 a second movable carriage, is positioned in place of said first reel.

Preferably, said terminal end of the elongate element previously
wound on said first reel is joined to the starting end of the elongate element
wound on said second reel.

The Applicant believes that, for each building station, at least one

15  fixed portion of an unwinding device is saved, with a resultant reduction in
the number of machines necessary for supplying the elongate element to
the tyre building station and with a reduction in the area of the plant
necessary for positioning the machines themselves.

In a second aspect thereof, the invention relates to a tyre building

20  process.

Preferably, said process comprises continuously supplying an
elongate element to a station for building said tyre, by a temporary
bunching system of said elongate element and unwinding said elongate
element from a first reel mounted on a first movable carriage.

25 Preferably, the process comprises detecting a terminal end of said
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elongate element unwound from said first reel and locking said elongate
element at said terminal end.

Preferably, there is provision for moving away said first movable
carriage, on which said first reel is mounted, and for it to be replaced with a
second movable carriage, on which there is mounted a second reel, in which
said elongate element is wound.

Preferably, there is provision for joining a starting end of said
elongate element of said second reel to the terminal end of said elongate
element of said first reel and unwinding said elongate element wound on
said second reel.

In a third aspect thereof, the invention relates to an unwinding device
of an elongate element wound on a reel for building tyres.

Preferably, said unwinding element comprises a first support for a
first reel, on which said elongate element is wound, said first support
allowing rotation of said first reel about an axis of rotation thereof.

Preferably, said unwinding element comprises a processing unit of
said elongate element, said unit being arranged to continuously supply said
elongate element to a building station of said tyre.

Preferably, said processing unit comprises a plurality of rotating
rollers over which said elongate element is led in exit of said first reel.

Preferably, said processing unit comprises a locking mechanism of
said elongate element arranged to lock a terminal end of said elongate
element being at the exit of said first reel.

Preferably, said processing unit comprises a temporary bunching

system for said elongate element capable of allowing the continuous
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supplying of said elongate element, while said terminal end is locked and is
joined to a starting end of said elongate element wound on a second reel
supported by a second support which allows the rotation of said second reel
about an axis of rotation thereof.

Preferably, said first and second supports for said first and second
reels are housed on a first and a second movable carriage, respectively,
which can be individually associated with said processing unit and moved
independently with respect thereto.

The Applicant believes that, with an unwinding device having the
features set out above, it is possible to carry out the method and the
process described above, reducing the number of machines involved in the
step for supplying a tyre building station and therefore optimising costs and
the plant layout, without in any manner impairing the cycle times for
building the tyre.

In a fourth aspect thereof, the invention relates to a plant for building
a tyre.

Preferably, said building plant comprises a building station, wherein
an elongate element is applied to the radially outer surface of a forming
drum or of a component of said tyre arranged on said forming drum.

Preferably, said building plant comprises an unwinding device
associated with said building station for unwinding said elongate element
from reels arranged in succession and continuously feeding said building
station.

Preferably, said unwinding device is constructed according to the

above description.
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The present invention in at least one of the aspects thereof may have
at least one of the preferred characteristics set out below.

In a preferred embodiment, prior to the exit of said terminal end,
said elongate element unwound from said first reel fills a temporary

5 bunching system positioned upstream of said building station.

This advantageously allows relative independence of the capacity to
supply elongate element to the building station from the instantaneous
speed of unwinding of the elongate element from the reel to be obtained.

Preferably, at the exit of said terminal end, said elongate element

10  unwound from said first reel, is locked at said terminal end, and said
building station is supplied by said temporary bunching system.

In that manner, the connection operation between said terminal end
and the starting end of the elongate element wound on the second reel is
simplified.

15 Preferably, said terminal end of the elongate element exiting said first
reel is joined to said starting end of the elongate element wound on said
second reel in a time shorter than the time for emptying said temporary
bunching system.

This ensures the feed of the elongate element to the building station

20  during the reel changing step.

In a preferred embodiment, said first and second reels are mounted
and dismounted on said first and second movable carriages, respectively, in
a storage warehouse for said reels.

In this manner, the plant area is not taken up for the

25 loading/unloading step of the reel, keeping only one reel being processed in
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the work area.

Preferably, said elongate element wound on said first or second reel
is coupled to a service fabric, said service fabric is separated from said
elongate element, once unwound from said first or second reel, at said first
or second carriage.

In a greatly preferred manner, said service fabric, after being
separated from said elongate element, is wound on a service reel mounted
on said first or second carriage, respectively.

In this manner, together with the first empty reel, it is also possible
to remove from the unwinding device the service fabric previously
associated to the elongate element.

Preferably, said first and second movable carriages can be associated
with said processing unit at a seat defined on a fixed frame of said
processing unit.

In a preferred embodiment, respective fastening elements are
provided on said first and second movable carriages and said fixed frame
for removably fixing said first and second movable carriages to said
processing unit at said seat.

This advantageously allows correct positioning of the movable
carriage with respect to the fixed frame and prevention of undesirable
movements between the reel being unwound and the processing unit of the
elongate element unwound therefrom.

Preferably, said fastening elements comprise wedge-shaped couplings.

In this manner, there is obtained the centering of the fastening

elements so as to facilitate the correct positioning of the movable carriage
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inside the seat.

Preferably, guide rollers are provided on said fixed frame or on said
first or second movable carriage to guide said first and second movable
carriages away from and towards said seat.

In this manner, the inlet into the seat of the movable carriage and
the exit therefrom are promoted in order to accelerate to the greatest
possible extent the replacement of the first movable carriage by the second
movable carriage.

Preferably, said first and second movable carriages comprise a
plurality of wheels resting on the ground, a bearing structure on which the
first or second support for said reels are mounted, as well as a lifting
mechanism for lifting and lowering said bearing structure relative to said
wheels.

As a result of this feature, it is possible to also use the movable
carriage to facilitate the loading and unloading of a reel on the relevant
supports.

In a preferred embodiment, said fastening elements are arranged to
allow a fastening between said first or second movable carriage and said
fixed frame in a substantially vertical direction.

This allows positioning of the movable carriage in a very precise
manner with respect to the fixed frame, in particular in the dimensions
referred to the horizontal plane.

Preferably, said first and second supports comprise a pair of support
rollers, which are idle and capable of receiving in support a hub of said first

or second reel, as well as a third roller which is idle and displaceable
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relative to said pair of support rollers between a locking position, in which
said third roller is in abutment against said hub to retain said first or second
reel supported on said first or second support, and a release position, in
which said third roller is moved away from said hub to allow the
displacement of said first or second reel from said first or second support.

In this manner, each reel may be readily and efficiently secured to
the support of the movable carriage, ensuring the ability thereof to rotate
during the unwinding of the elongate element, or free to be lifted from the
respective supports in the loading and unloading step of the reel from the
movable carriage.

Preferably, said processing unit comprises a first motor selectively
associable with said first or second reel to rotate said first or second reel
about said axis of rotation.

In this manner, the rotation of the reel is adequately controlled.
Furthermore, the provision of the motor on the processing unit allows
provision of a single motor for rotating both the first and second reels.

Preferably, when said first or second movable carriage is associated
with said processing unit, said first motor is displaceable away from and
towards a coupling element provided on a hub of said first or second reel.

As a result of this feature, adequate kinematic connection is allowed
between the motor and reel and, at the same time, there is no obstruction
of the movement of the movable carriage, and consequently of the reel
mounted thereon, towards and away from the seat provided for the
arrangement thereof on the processing unit.

Preferably, said elongate element is wound on said first and second
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reels in conjunction with a service fabric and separator rollers are arranged
on said first and second movable carriages, over which rollers said elongate
element and said service fabric are led in order to separate said elongate
element from said service fabric.

In this manner, there are prevented phenomena of adhesion between
successive turns of elongate elements wound on the reel. Furthermore, the
provision of the separator rollers on the movable carriage allows the
starting end of the elongate element to be prepared, separating it from the
service fabric by the separator rollers before the movable carriage is
associated with the processing unit, limiting the time necessary for
replacing the movable carriages at the processing unit.

Preferably, there is rotatably mounted on each of said first and
second movable carriages a service reel on which said service fabric is
wound when separated from said elongate element.

In this manner, once the elongate element wound on the reel is used
up, both the reel now empty and the service reel on which the service fabric
has been collected can be replaced.

In a preferred embodiment, a coiling member is mounted on each of
said first and second movable carriages, the coiling member being enslaved
to said service reel to wind said service fabric in successive ordered turns
when separated from said elongate element.

In this manner, the collection of the service fabric is carried out in an
ordered manner.

Preferably, said processing unit comprises a second motor selectively

associable with said service reel to rotate said service reel about an axis of
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rotation thereof.

In this manner, the rotation of the service reel is adequately
controlled. Furthermore, the presence of the motor on the processing unit
allows provision of a single motor to rotate the service reel present both on
the first movable carriage and on the second movable carriage.

Preferably, when said first or second movable carriage is associated
with said processing unit, said second motor is displaceable away from and
towards a coupling element provided on a hub of said service reel.

As a result of this feature, adequate kinematic connection is allowed
between the second motor and the service reel and, at the same time, the
movement of the movable carriage towards and away from the seat
provided for the engagement thereof on the processing unit is not
obstructed.

Preferably, said coiling member is kinematically connected to said
second motor.

This allows correct synchronisation of the axial movement of the
coiling member with the rotation of the service reel, controlled by the
second motor.

In a preferred embodiment, a temporary bunching system of said
service fabric is provided on said first and second movable carriages,
between said separator rollers and said service reel.

The characteristics and advantages of the invention will be
appreciated more clearly from the detailed description of a preferred
embodiment thereof illustrated by way of non-limiting example with

reference to the appended drawings, in which:
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- Figure 1 is a schematic plan view of a plant for building a tyre realized in
accordance with the method of the present invention;

- Figure 2 is a schematic perspective front view of an unwinding device of
the processing plant of Figure 1;

- Figure 3 is a view of a processing unit of the unwinding device of Figure 2
without any movable carriage;

- Figure 4 is a schematic perspective side view of a movable carriage of the
unwinding device of Figure 2 without any elongate element;

- Figure 5 is a schematic perspective view of a movable carriage of the
unwinding device of Figure 2 in a standby condition;

- Figure 6 is a schematic view of a detail of the movable carriage of Figure 4.

With reference to the appended Figures, there is generally designated
1 a plant for building a tyre constructed in accordance with the method of
the present invention.

The plant 1 comprises a building station 2 in which an elongate
element 3 is dispensed on the radially outer surface of a forming drum 4 or
a component of the tyre arranged thereon.

The elongate element 3, before being fed to the building station 2, is
advantageously wound on reels 5, for example, stored in a suitable storage
warehouse 6.

The elongate element 3 is fed to the building station 2, from the reel
5, by means of an unwinding device 10 associated therewith.

In the preferred example described here, the elongate element 3 is a
continuous strip of rubber fabric provided with reinforcement cords for

forming a component of a belt structure of the tyre being processed.
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However, the plant 1 may comprise other building stations 2a which are
also fed by elongate elements 3¢ which are also constituted by different
materials which are intended to form other components of the tyre being
processed. Those elongate elements may be supplied by unwinding devices
10a which are substantially similar to the unwinding device 10 described in
detail below.

The unwinding device 10 comprises a processing unit 11 of the
elongate element 3, which unit is provided to continuously supply the
elongate element 3 to the building station 2. The processing unit 11
comprises a fixed frame 12, to which there are fixed a plurality of rotatable
rollers 13, over which the elongate element 3 is directed out of a first reel
14 being processed on the unwinding device 10.

The first reel 14 is mounted, with the ability to rotate about an axis of
rotation X thereof, on a first support 15 which, in turn, is received on a first
movable carriage 20 which can be associated with the processing unit 11 at
a seat 16 defined on the fixed frame 12.

The unwinding device 10 further comprises a second movable
carriage 21, on which there is received a second support 17 for a second
reel 18 which can be rotated about an axis of rotation X’ thereof, on which
the elongate element 3 is wound.

The first and second movable carriages 20 and 21 can be moved
independently with respect to the processing unit 11, in particular by both
being able to be individually associated therewith one in place of the other,
as will be described more clearly below.

There are provided on the first movable carriage 20 guide rollers 19,
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which have a vertical axis, which are able to abut during rolling the fixed
frame 12 in order to guide the first and the second movable carriages 20,
21 during movements towards and away from the seat 16.

The first and the second movable carriages 20 and 21 are
constructed in a substantially identical manner so that the detailed
description of one of them will also be similarly applicable to the other.

The first movable carriage 20 comprises a plurality of wheels 22
resting on the ground and of which a front wheel is rotatable, a bearing
structure 23 on which the first support 15 for the first reel 14 is mounted,
and a lifting mechanism for lifting and lowering the bearing structure 23
with respect to the wheels 22.

The lifting mechanism may be of the hydraulic type controlled by a
lever 24 which can also be used as a thrust member by the operator.

There are provided on the first movable carriage 20 and on the fixed
frame 12 respective fastening elements for removably fixing the first
movable carriage 20 to the processing unit 11 inside the seat 16.

Preferably, those fastening elements comprise wedge-shaped
couplings 23a which extend from the bearing structure of the first movable
carriage 20 in a substantially vertical direction which is perpendicular to the
rolling plane of the movable carriage 20 defined by the wheels 22, and
corresponding holes or recesses for receiving said wedge-shaped couplings
formed on said fixed frame 12. In this manner, the engagement between
the first movable carriage 20 and the fixed frame 12 is brought about by
inserting the wedge-shaped couplings in the corresponding holes or

recesses in a substantially vertical direction.
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The first support 15 comprises a pair of vertical uprights 25 which are
mutually spaced apart and at the top of which there are provided a pair of
support rollers 26 which are idle and which are capable of receiving in
support a hub 14a of the first reel 14, as well as a third roller 27 which is
idle and which can be moved with respect to the pair of support rollers 26,
by means of a lever 27a, between a locking position in which the third roller
27 is in abutment against the hub 14a in order to retain the first reel 14 in
abutment on the first support 15 and a release position in which the third
roller 27 is moved away from the hub 14a in order to allow the movement
of the first reel 14 away from the first support 15. The support rollers 26
and the third roller 27 have a horizontal axis so as to be substantially
parallel with the axis of rotation X of the first reel 14. Additional rollers 28
having a vertical axis are further mounted at the top of each upright 25 in
order to centre axially the first reel 14 with respect to the first support 15.

The processing unit 11 comprises a mechanism for locking the
elongate element 3 provided to lock a terminal end 3a of the elongate
element 3 exiting the first reel 14, comprising a detection member 31 for
the terminal end 3a and a locking jaw 32 which is positioned downstream of
the detection member 31 and which is provided to lock the elongate
element which slides through it at the time when the detection member 31
detects the terminal end 3a.

The processing unit 11 further comprises a temporary bunching
system 33 of the elongate element 3 which is positioned downstream of the
locking mechanism and which can allow the continuous supply of the

elongate element 3, even when the sliding of the end portion thereof is
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locked by the locking mechanism.

The temporary bunching system 33 comprises a plurality of idle
rollers which are arranged in two parallel rows 34a and 34b, on which the
elongate element 3 is alternately directed between a roller of one row to a
roller of the other row in a zigzag course. The rows 34a and 34b can be
moved towards each other in such a manner that the total length of the
elongate element arranged on the temporary bunching system 33 may be
advantageously varied.

The processing unit 11 further comprises a first motor 35 which can
be selectively associated with the first reel 14 in order to rotate it about the
axis of rotation X. The first motor is fixed to the fixed frame 12 at the seat
16 and can be moved towards and away from the seat 16 in such a manner
as to engage (or release) a coupling element 14b provided on the hub 14a
of the first reel 14.

The elongate element 3 wound on the first reel 14 is coupled to a
service fabric 36 and there are provided on the first movable carriage 20
separator rollers 37, through which the elongate element 3 and the service
fabric 36 are led in order to separate them from each other.

Downstream of the separator rollers 37, the elongate element 3 and
the service fabric 36 follow an independent course so that, while the
elongate element 3 continues on its own course in the processing unit 11,
as described above, the service fabric 36 carries out its own course inside
the first movable carriage 20.

In particular, the service fabric 36 is led through a temporary

bunching system 38 which is substantially similar to the temporary
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bunching system 33 of the elongate element 3 described above, but which
is provided on the first movable carriage 20. Following the passage through
the bunching system 38, said service fabric 36 is wound by means of a
coiling member 39 on a service reel 40 which is also mounted for rotation
on the first movable carriage 20.

The service reel 40 is positioned parallel with the first reel 14 and in a
retracted position with respect to the processing unit 11 and is mounted on
a support 41 which is substantially similar to the first support 15 in such a
manner as to be able to rotate about its own axis of rotation Y.

There is provided on the processing unit 11, preferably at the same
side as the first motor 35, a second motor 42 which may be selectively
associated with the service reel 40 in order to control it in rotation about
the axis of rotation Y thereof.

Similarly to the first motor 35, the second motor 41 is also movable
towards and away from the seat 16, respectively, in order to release or
engage a coupling element 43 provided on a hub 40a of the service reel 40.

The coiling member 39 is moved in translation with an alternating
direction in the axial dimension of the service reel 40 in order to wind in
successive turns the service fabric 36 on the service reel 40. That
movement is controlled by the second motor 42 to which it is kinematically
connected by means of a transmission 44, for example, of the type having a
belt or chain.

As said above, the second movable carriage 21 on which the second
reel 18 is mounted is generally similar to the first movable carriage 20 and

therefore the same reference numerals will be used for the structural
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components thereof as were used for the first movable carriage 20.

Whilst the first movable carriage 20 is engaged on the processing
unit 11 in order to unwind the elongate element 3 from the first reel 14, the
second movable carriage 21 is kept in a standby condition ready to be
engaged in turn with the processing unit 11 in place of the first movable
carriage.

In this condition, the starting end 3b of the elongate element wound
on the second reel 18 is advantageously withdrawn from the second reel 18
and led through the separator rollers 37, where the service fabric 36 is
uncoupled from the elongate element, and prepared for the subsequent
step of connection to the final end 3a of the elongate element wound on the
first reel 14.

However, the service fabric 36 is led through the temporary bunching
system 38, the coiling member 39 and then partially wound on the service
reel 40.

The second movable carriage 21, in a standby condition, may also be
kept in the storage warehouse 6 and moved to the unwinding device 10
only at the appropriate time.

When the terminal end 3a of the elongate element 3 wound on the
first reel 14 leaves the reel, said end 3a is detected by the detection
member 31 which provides for closing the locking jaw 32, thereby blocking
the travel of the elongate element 3 along the processing unit 11. The
building station 2 is meanwhile supplied by the elongate element 3 which is
present in the temporary bunching system 33.

At this time, after moving away the first and second motors 35, 42
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from the respective coupling elements 14b and 43, thereby disengaging the
first reel 14 and the service reel 40, the bearing structure 23 of the first
movable carriage 20 is lifted off the ground by means of the lever 24,
disengaging the first movable carriage 20 from the fixed frame 12 of the
processing unit 11.

The first movable carriage 20 is then moved away from the seat 16,
leaving the position for the second movable carriage 21, which is
immediately moved inside the seat 16 and, after correct positioning and
engagement on the fixed frame 12, the starting end 3b of the elongate
element 3 which is wound on the second reel 18 is joined to the terminal
end 3a of the elongate element 3 previously wound on the first reel 14,
temporarily locked by the locking mechanism.

The connection between the two ends is brought about on a ledge 45
which is suitably arranged on the processing unit 11 between the detection
member 31 and the locking jaw 32.

Meanwhile, the first and second motors 35, 42 are moved towards
the seat 16 so as to engage the second reel 18 and the service reel 40
which are mounted on the second movable carriage 21 at the respective
coupling elements 14b and 43.

With the connection complete, the locking jaw 32 is released; the
second reel 18 and the service reel 40 are set in rotation about the
respective axes so as to start the unwinding of the elongate element wound
on the second reel 18 and, at the same time, to wind the service fabric 36
on the service reel 40.

That replacement operation of the first movable carriage 20 with the
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second movable carriage 21 is carried out within a time shorter than the
emptying time of the temporary bunching system 33 so as not to impair the
supply to the building station 2.

The first movable carriage 20 is then directed to the storage
warehouse 6 where there are unloaded the first reel 14, now empty, and
the service reel 40 on which the service fabric 36 corresponding to the
elongate element unwound from the first reel 14 has been collected.

Subsequently, a new reel on which the elongate element and a new
empty service reel intended for collecting the corresponding service fabric
are loaded on the first movable carriage 20.

Naturally, a person skilled in the art could apply additional
modifications and variations to the invention described above in order to
comply with specific and contingent application requirements, which
variations and modifications are still included in the scope of protection as

defined by the appended claims.
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CLAIMS

1. A method for managing the continuous feeding of an elongate
element (3) wound on reels (5) to a station (2) for building a tyre, wherein
said elongate element is continuously supplied from an unwinding device
(10) of successive reels, and wherein, when the terminal end (3a) of said
elongate element (3) wound on a first reel (14) leaves said first reel:

- said first reel (14) is moved away from said unwinding device (10)
on a first movable carriage (20);

- a second reel (18), which is successive to the first reel and
mounted on a second movable carriage (21), is positioned in place of said
first reel; and

- said terminal end (3a) of the elongate element previously wound
on said first reel is joined to the starting end (3b) of the elongate element
wound on said second reel (18).

2. A method according to claim 1, wherein, prior to the exit of said
terminal end (3a), said elongate element (3) unwound from said first reel
(14) fills a temporary bunching system (33) positioned upstream of said
building station (2).

3. A method according to claim 2, wherein, at the exit of said terminal
end (3a), said elongate element (3) unwound from said first reel is locked
at said terminal end, and said building station (2) is supplied by said
temporary bunching system (33).

4, A method according to claim 3, wherein said terminal end (3a) of the
elongate element exiting said first reel (14) is joined to said starting end

(3b) of the elongate element wound on said second reel (18) in a time
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shorter than the time for emptying said temporary bunching system (33).

5. A method according to any one of the preceding claims, wherein said
first and second reels (14; 18) are mounted and dismounted on said first
and second movable carriages (20; 21), respectively, in a storage
warehouse (6) for said reels (5).

6. A method according to any one of the preceding claims, wherein said
elongate element (3) wound on said first or second reel is coupled to a
service fabric (36), said service fabric is separated from said elongate
element, once unwound from said first or second reel, at said first or second
carriage (20; 21).

7. A method according to claim 6, wherein said service fabric (36), after
being separated from said elongate element (3), is wound on a service reel
(40) mounted on said first or second carriage (20; 21), respectively.

8. An unwinding device (10) of an elongate element (3) wound on a reel
for building tyres, comprising:

- a first support (15) for a first reel (14) on which said elongate
element is wound, said first support (15) allowing rotation of said first reel
(14) about an axis of rotation (X) thereof,

- a processing unit (11) of said elongate element (3), said unit
being arranged to continuously supply said elongate element to a building
station (2) of said tyre, said processing unit comprising:

i) a plurality of rotating rollers (13) over which said elongate element (3)
is led in exit of said first reel (14);

i) a locking mechanism (31; 32) of said elongate element (3) arranged

to lock a terminal end (3a) of said elongate element at the exit of said first
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reel (14);
i) a temporary bunching system (33) for said elongate element (3)
adapted to allow the continuous supplying of said elongate element, while
said terminal end (3a) is locked and is joined to a starting end (3b) of said
elongate element wound on a second reel (18) supported by a second
support (17) which allows the rotation of said second reel (18) about an
axis of rotation (X’) thereof;

wherein said first and second supports (15; 17) for said first and
second reels (14; 18) are housed on a first and a second movable carriage
(20; 21), respectively, which can be individually associated with said
processing unit (11) and moved independently with respect thereto.
9. An unwinding device according to claim 8, wherein said first and
second movable carriages (20; 21) can be associated with said processing
unit (11) at a seat (16) defined on a fixed frame (12) of said processing unit.
10. An unwinding device according to claim 9, wherein respective
fastening elements are provided on said first and second movable carriages
(20; 21) and said fixed frame (12) for removably fixing said first and
second movable carriages to said processing unit at said seat (16).
11.  An unwinding device according to claim 10, wherein said fastening
elements comprise wedge-shaped couplings (23a).
12. An unwinding device according to any one of claims 9 to 11, wherein
guide rollers (19) are provided on said fixed frame (12) or on said first or
second movable carriage (20; 21) to guide said first and second movable
carriages away from and towards said seat (16).

13. An unwinding device according to any one of claims 8 to 12, wherein
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said first and second movable carriages (20; 21) comprise a plurality of
wheels (22) resting on the ground, a bearing structure (23) on which the
first or second support for said reels are mounted, as well as a lifting
mechanism for lifting and lowering said bearing structure relative to said
wheels.

14. An unwinding device according to any one of claims 10 to 13,
wherein said fastening elements (23a) are arranged to allow a fastening
between said first or second movable carriage (20; 21) and said fixed frame
(12) in a substantially vertical direction.

15. An unwinding device according to any one of claims 8 to 14, wherein
said first and second supports (15; 17) comprise a pair of support rollers
(26), which are idle and adapted to receive in support a hub (14a; 40a) of
said first or second reel, as well as a third roller (27) which is idle and
displaceable relative to said pair of support rollers (26) between a locking
position, in which said third roller (27) is in abutment against said hub to
retain said first or second reel supported on said first or second support,
and a release position, in which said third roller (27) is moved away from
said hub to allow the displacement of said first or second reel (14; 18) from
said first or second support (15; 17).

16. An unwinding device according to any one of claims 8 to 15, wherein
said processing unit (11) comprises a first motor (35) selectively associable
with said first or second reel (14; 18) to rotate said first or second reel
about said axis of rotation (X; X’).

17.  An unwinding device according to claim 16, wherein, when said first

or second movable carriage is associated with said processing unit, said first
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motor (35) is displaceable away from and towards a coupling element (14b;
43) provided on a hub (14a; 40a) of said first or second reel (14; 18).

18. An unwinding device according to any one of claims 8 to 17, wherein
said elongate element (3) is wound on said first and second reels (14; 18)
in conjunction with a service fabric (36) and separator rollers (37) are
arranged on said first and second movable carriages, over which rollers said
elongate element (3) and said service fabric (36) are led in order to
separate said elongate element from said service fabric.

19. An unwinding device according to claim 18, wherein there is rotatably
mounted on each of said first and second movable carriages (20; 21) a
service reel (40) on which said service fabric (36) is wound when separated
from said elongate element (3).

20. An unwinding device according to claim 19, wherein a coiling member
(39) is mounted on each of said first and second movable carriages (20;
21), the coiling member (39) being enslaved to said service reel (40) to
wind said service fabric (36) in successive ordered turns when separated
from said elongate element (3).

21. An unwinding device according to claim 19 or 20, wherein said
processing unit (11) comprises a second motor (42) selectively associable
with said service reel (40) to rotate said service reel about an axis of
rotation (Y) thereof.

22. An unwinding device according to claim 21, wherein, when said first
or second movable carriage (20; 21) is associated with said processing unit
(11), said second motor (42) is displaceable away from and towards a

coupling element (43) provided on a hub (40a) of said service reel.
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23. An unwinding device according to claim 21 or 22, wherein said coiling
member (39) is kinematically connected to said second motor (42).

24. An unwinding device according to any one of claims 19 to 23,
wherein a temporary bunching system (38) of said service fabric (36) is
provided on said first and second movable carriages (20; 21), between said
separator rollers (37) and said service reel.

25. A plant for building a tyre, comprising:

- a building station (2), wherein an elongate element (3) is applied to
the radially outer surface of a forming drum (4) or of a component of said
tyre arranged on said forming drum (4); and

- an unwinding device (10) associated with said building station for
unwinding said elongate element (3) from reels (5; 14; 18) arranged in
succession and continuously feeding said building station,

wherein said unwinding device is in accordance with any one of claims 8 to

24,
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