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(54) Title: PROCESS AND APPARATUS FOR OBTAINING TYRES FOR VEHICLE WHEELS

FIG.4a

(57) Abstract: The invention is related to a process for obtaining tyres for vehicle wheels, according to which components of a green
tyre (100) are formed on a forming drum (3) and subsequently the tyre (100) is shaped, moulded and vulcanised. The formation of at
least one of the components of the green tyre (100) comprises: supplying an elongated element (14) comprising an elastomeric ma-
terial, feeding the elongated element (14) along a feed path to the forming drum (3), depositing the elongated element (14) on a radi-
ally outer surface (3a) of the forming drum (3). Along the feed path, the elongated element (14) is made to slide on a slip surface
(SD) of a slip device (33, 34). The slip surface (SD) is movable in a slip direction (D) delimiting with a feed direction (F) a non-zero
slip angle (a), in a manner so as to maintain only one (14b) of the two lateral longitudinal edges (14a, 14b) of the elongated element
(14) against a lateral abutment guide (32b) while the opposite edge (14a) remains free. In this manner, the lateral compression of the
elongated element (14) is prevented.
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TITLE

“Process and apparatus for obtaining tyres for vehicle wheels”

DESCRIPTION
Field of the art
The present invention has as object a process and an apparatus for obtaining tyres for vehicle wheels. In
parficular, the invention refers to an apparatus and a process capable of managing semifinished preducts in
the form of continuous elongated elemants intended to form components of the tyre in a manner so as to
prevent damaging deformations thereof before the assembly and thus fo ensure the quality of the produced

tyres.

Slafe of the art

A tyre for vehicle wheels generally comprises a carcass structure comprising at least one carcass ply having
respectively opposite end flaps engaged with respective annular anchoring structures, generally termed “bead
coreg’, integrated in the zones normally identified with the name "beads’, having an inner diameter
substantially corresponding with a so-called "fitting diameter” of the fyre on a respective mounting rim. The
tyre further comprises a belt structure comptising at least one belt layer situated in radially outer position with
respect to the carcass structure and a fread band that is radially outer with respect to the belt structure. The
tyre can comprise further components, such as under-liner, liner, fillers in the bead area, sidewalls, inserts of
the sidewalls in the self-supporting tyres, anfiabrasive inserts, underlayer, bead reinforcement layers
(flippers), bead protection layers (chafer).

The building of the tyres can be carried out by means of assembly of the respective components by depositing
the semifinished products on forming drums.

By “component” of the tyre it is intended any functional component of the tyre (for example under-liner, liner,
carcass ply/plies, fillers in the bead zone, belt layer(s), sidewalls, inserts of the sidewalls in the self-supporting
tyres, antiabrasive inserts, underiayer, fread band, bead reinforcement and protection layers, etc.) or a portion
thereof,

By “semifinished product’ it is intended an elongated element, made of only elastomeric material or
compriging further structural elements, supplied on a forming drum for forming a component of the tyre. The
semifinished product is preferably defined by a continuous elongated element shaped as a strip with a
flattened section. Preferably, the further structural elements comprise one or more textite or metallic
reinforcement cords. Such textile or metallic reinforcement cords are preferably arranged parallel {o sach
other and can be tilted with respect to the longitudinal direction of the elongated element itself. Said
continuous elongated element is preferably supplied in a circumferential sense on a forming drum, for
example from a reel or from an extruder. Preferably said semifinished product is cut to size before being

supplied on the forming drum,
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With the term “elastomeric material”, it is infended to indicate a material oblained by mixing at least one
elastomeric polymer and at least one reinforcement filler. Preferably, such material further comprises additives
such as a crosslinking agent and/or plasticizing agent. Due fo the presence of the crosslinking agent, by
means of heating such material can be cross-linked, so as to form the final manufactured product.

The document WO 2013/011396, on behalf of the same Applicant, illusirates an apparatus for building tyres
for vehicle wheels wherein one forming drum at a time is foaded on a shuttle movable on a guide along a
deposition line. The shuttle is moved on the guide in the two travel senses in order to sucoessively bring it to
elongated element supply stations. At each of the supply stations, one or more elongated elements are
advanced on flat and tilted transport surfaces, cut to size and wound on a radially outer surface of the forming
drum borne by the shuttle.

The document US 5,720,837 illusirates an apparatus for feeding a belt layer on a rotary packaging drum. The
apparatus comprises a feed reel that receives the material for the belt, means for unrolling the materiaf from
the reel, means for conveying the unrofled material to the packaging drum and cutting means for cutting the
material in a belt fayer. The apparatus further comprises means for adjusting the shape of at least one side of
the belt layer in a manner so as to make it assume a reference shape. The adjustment method provides for
laterally moving a rofler conveyor with respect to a successive conveyor belt during the passage of the
material from one to the other. The roller conveyor further comprises guide rollers arranged on one side of the
belt layer.

The document US 2010/0095820 illustrates a device for collecting, conveying and depositing a strip of
elastomeric materiat provided with reinforcement cords. The device comprises a frame, a conveyor belt and a
retention unit provided with means for retaining the strip on the conveyor belt. The retention means consist of
an elecfromagnet or of vacuum-creation means.

The document US 7,758,714 illustrates a method for obtaining a structural element of a tyre, according to
which a continuous strip-like element reinforced with cords is cut in a plurality of strips of predetermined
length. The strips are successively fit on a transfer drum with the longitudinal edges partially superimposed in
order to form the structural component that is then wound on a forming drum. Guide elements guide the
longitudinal edges of the strip-like element in a manner such that the latter is correctly positioned on the
transfer drum.

The document US 2003/0051794 illustrates a method for forming a structural element of a tyre which provides
for forming a continuous strip, of cutting the continuous sfrip info successive strips of fength equal to the
section width of a tyre and subsequently joining a predefined number of said strips. The continuous strip is
guided between pairs of opposite roflers.

The document EP 1 040 905 illustrates an apparatus for producing sheet elements that are wound on a
packaging drum, such as belt plies and carcass plies of tyres.

The document US 6,126,780 illustrates a method and an apparatus for building a subassembly for a tyre. The

method provides for forming, positioning, joining and conveying a plurality of continuous strips of elastomeric
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components until a laminate of components is formed, reinforced or otherwise, to be used as a subassembly

for a tyre.

Object of the invention
The continuous evolution of the tyres together with the need to provide different models in limited productions

(in partioular when high-end tyres are obtained) require the obtainment of equipment, for example building
equipment, that is versatile, highly productive and at the same time capable of aulomatically processing the
semifinished products in a repeatable and constant manner.

In the scope of production of different types and sizes of tyres, elongated semifinished products are used for
the obtainment of structural components; such elongated semifinished products are of various transverse
sizes and comprise elastomeric materials reinforced by means of metallic and/or polymeric wires.

In the case, for example, of the bead reinforcement layers (flipper}, and of the bead protection layars (chafer)
which according to needs can incorporate metallic wires andfor polymeric wires, the behaviour of the
semifinished product is different and typically requires, for the fransfer, dedicated apparatuses that occupy
greater space and/or tend to reduce productivity.

The aforesaid needs appear altogether in contrast with each other, in particular with that observed by the
Applicant relative to the quality of the tyres produced and built on the forming drum.

The quality of the product appears affected by the mode of deposition of the elongated elements on the
forming drum itself, which in turn depends on the correct management of said elongated elements by the
devices placed upstream of the drum, i.e, devices for supplying and cutting the elongated element and the
abovementioned flat and tilted transport surfaces, like those described for example in document WO
2013/011396.

In particular, the Applicant has observed that in the known devices, the elongated elements risk being
deformed (sfretched, twisted, bent, crushed, etc.) during their passage into the abovementioned devices, and
thus deformed they reach the terminal ends of the transport surfaces and are therefore deposited on the
forming drums in an incorrect manner.

The Applicant has further observed that the abovementioned deformations negatively affect the spatial
positioning of the elongated element on the transport surfaces and hence on the forming drum. In particular,
the axial position of the elongated element on the forming drum risks not being perfectly correct.

The Applicant has also observed thal the abovementioned problems are particularly evident in the case of
elongated elements comprising metallic reinforcement wires that are tilted with respect to the longitudinal
extension of the elongated element itself (used as layers of protection of the bead, termed “chafer”) which, for
the function thereof, are typically relatively narrow and rigid and thus difficult to guide and apply on the forming
drum since they have the tendency to be twisted and/or to maintain deformations imposed for example during

the obtainment and storage steps.
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On the other hand, the Applicant has encountered problems with the elongated elements comprising texdile
reinforcement wires, since they tend to have little rigidity and be parlicularly deformable if they are not suitably
supported and guided.

In such context, the Applicant has addressed the problem of obtaining an apparatus capable of automatically
processing, in & precise, repeatable and constant manner, the elongated elements, in order fo correctly
deposit the same on the forming drum and build fyres of high quality, with uniform structural characteristics
along their circumferential extension.

The Applicant in particular has addressed the problem of guiding each elongated element with precision
towards the forming drum, reducing possible deformations as much as possible and seeking to repilicate the
design characteristics as much as possible.

The Applicant has also addressed the problem of precisely guiding elongated elements having transverse size
and shuctural characteristics different from each other, such as elongated elements with metallic
reinforcement wires and elongated elements with textile reinforcement wires intended for different

components of tyres of different types and size.

Summary of the invention
The Applicant has found that such problems can be resolved by means of an apparatus wherein only one of

the two longitudinal lateral edges of the elongated element, while it is advanced along a path parallel fo its
fongitudinal extension along a feed direction, is maintained, in one or more points of the path, against a fateral
abutment guide while the other of the two edges is left free. Such movement is obtained preferably by
translating, for example by means of sliding, the elongated element on top of an abutment surface that is
moved filted with respect to the feed direction and tends to deflect the elongated element fowards the side
where the aforesaid abutment guide is present.

More specifically, according to one aspect, the present invention relates to a method for feeding an elongated
element along a feed path in a process for obiaining tyres for vehicle wheels, wherein the elongated element
is longitudinally extended along said feed path, comprising:

driving and maintaining one of the two lateral longifudinal edges of the elongated element against at ieast one
lateral abutment guide while the opposite edge remains free, in a manner so as to prevent the lateral
compression of said elongated element.

Preferably, the elongated element is given a lateral thrust towards said lateral abulment guide, by acting oniy
on an abutment surface of said elongated slement.

According to a different aspect, the present invention relates to a process for obtaining tyres for vehicle
wheels, comprising:

- forming components of a green tyre on a forming drum,

- shaping, moulding and vuicanising the tyre;

wherein forming at least one of the components of the green tyre comprises:

supplying an elongated element comprising an elastomeric material;
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feading the elongaled efement along a feed path to the forming drum, wherein the elongated element is
longitudinally extended along said feed path;
depositing said elongated element on a radially outer surface of the forming drum,
wherein the feeding compriges:
making the elongated element slide on a slip surface movable in a slip direction, delimiting with a feed
direction of the elongated element a non-zero slip angle, in order to maintain one of the two lateral longitudinal
edges of the elongated element against at least one lateral abutment guide.
According to a further aspect, the present invention relates to an apparatus for obtaining tyres for vehicle
wheels, comprising:
at least one building line of a green tyre on a forming drum;
at feast one unit for shaping, moulding and vulcanising the built green tyre;
wherein the building line comprises:
- at least one device for supplying an elongated element comprising an elastomeric material;

at least one forming drum adapted to receive said elongated element on a radially outer surface;
. at least one conveyor for making the elongated element advance towards the forming drum, wherein
the supply device and the conveyor delimit a feed path;

at feast one guide device of the elongated element operatively active along the feed path and
comprising:
- at least one lateral abutment guide; and
. at least one slip device having a slip surface for the elongated element adapted fo laterally drive and
maintain the elongated element against said lateral abutment guide during the advancing of said elongated
element along the feed path.
Preferably, the slip surface of the slip device is movable in a slip direction, delimiting with a feed direction of
the elongated element a non-zero slip angle.
Preferably, said slip angle is equal to or greater than about 5°, Preferably said slip angle is comprised
between about 5° and ahout 20°, more preferably between about 10° and about 15°.
The Applicant has verified that the use of one or more lateral guides arranged on only one side of the feed
path and the lateral thrust/drive action distributed on the lower abutment face of the elongated element itself
allow precisely conducting the elongated element without the risk of laterally compressing it andfor ruining the
edges thereof, and above all without the risk of obstructing the apparatus.
The Applicant has in fact encountered that, if the elongated element is conducted between two opposite
lateral guides which maintain it in the correct path, there is the risk that - above all if the width of the elongated
element is not perfectly uniform along the entire longitudinal extension - there are sections of the elongated
element in which the two opposite edges are forced against the two guides; in other words, there is the risk
that the two guides laterally compress the elongated element, generating considerable friction on the edges
s0 as to ruin them due to excessive rubbing andfor to slow the feed speed of that seclion and cause stretching

or even blocking the slongated element itself between the guides.
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With the present invention, the elongated element cannot be crushed between the two guides since one of the
two edges is free and all of the abovementioned drawbacks are thus prevented. Indeed, as already mentioned
above, the force that maintains the elongated efement against the abutment guide is not a compression forge
but a tangential friction force that acts distributed on one or more portions of the abutment face of the
slongated element.

At one or more sections of the feed path, there is a substantially transverse component of the relative velocily
of the elongated element with respect to the surface on which it rests, directed towards the abutment guide(s).
The contact between the elongated element and the lateral abutment guides is assured regardless of the type
of reinforced elongated element, whether it contains textile or metallic reinforcement sfements.

The present invention, in at least one of the aforesaid aspects, can have one or more of the preferred
characteristics that are described hereinbelow.

Preferably, said slip angle is adjustable.

Preferabiy, in order to vary a drive force of the elongated element against the lateral abutment guide, i is
provided to adjust the slip angle.

it is thus possible to adapt the slip force based, for example, on the feed speed andlor on the characteristics
of the elongated element (e.g. size, weight, presence or absence of reinforcement elements and
characteristics of the latter).

Preferably, the slip surface is freely movable in the slip direction, in order to be driven by the elongated
element.

Preferably, the elongated element drives the slip surface in the slip direction.

In this case, the glip surface is part of a passive element, such as an idle roller or a conveyor belt wound on
idle rollers, and is driven to move due to friction from the same elongated element, in turn drawn by other
devices. More in detail, a component of the feed speed of the elongated element projected in the slip direction
(along which the slip surface is freely movable} causes the movement of said slip surface, which in tumn due to
friction laterally drives the elongated element. The solution is therefore structurally simple, economical and
effective.

Preferably, the slip surface comprises a plurality of stems, The stems increase the force exchanged betwsen
the elongated element and the slip surface and contribute to increasing the lateral slip force.

Preferably, each of the stems comprises a plurality of bristles.

Preferably, each bristle has a diamster of about 0.2mm.

Preferably, each stem comprises a number of bristle comprised between about 20 o about 50, e.g. 40.
Preferably, each stem has a length comprised between about 3mm and about 8mm. Preferably, the stems
have an average diameter comprised between about 3mm and about 6mm.

Preferably, the bristles are radially inserted in small holes and upon exiting are enlarged, reaching said
average diameter. The indicated dimensions confer optimal flexibility to the stems in order to exert the correct
glip action on the elongated element, which acts as if it floats on the slip surface.
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Preferably, the slip device comprises a slip roller having a lateral surface, wherein the slip surface is the
lateral surface of said slip roller.

Preferably, the average diameter of the roller including the stems is comprised between about 35mm and
about 80mm.

The roller rotates around the main rotation axis thereof and a portion of its radially outer lateral surface placed
in contact with the elongated element (substantially tangent to the elongated element) is the slip surface. Such
solution is inexpensive and simple.

Preferably, the slip roller has a main rotation axis, delimiing with a direction orthogonal to a feed direction of
the elongated element a non-zero filt angle.

The slip roller is preferably a right circular cylinder and, so long as its radially outer surface in contact with the
elongated element is moved, by rotating in the slip direction, the main rotation axis is tilted by a tilt angle
substantially equal to the slip angle.

Preferably, the slip angle is adjusted by varying the {ilt of the slip roller bearing said slip surface. For such
purpose, the slip roller (in particular the spindle on which the roller rotates) is rotated around an axis
perpendicular both to its main rotation axis and to the feed direction of the elongated element and locked in
such position.

Preferably, the slip roller is idle. As detailed above, the elongated element drives in rotation the slip rolier
which in turn, due to friction, laterally drives the elongated element,

Preferably, the lateral surface of the slip rolfer comprises a plurality of radial stems.

Preferably, the slip roller comprises a plurality of independent, axially fit sectors.

The radially outer lateral surface of the slip roller is not a single surface but is formed by a plurality of coaxial
cylindrical portions that are axially fit with each other, each belonging to a sector of the roller, For example, the
rofler can comprise between about 10 and about 40 sectors.

Preferably, each of the sectors freely rotates with respect to the other sectors. Each sector is idly mounted on
the spindle of the roller and is not constrained to the adjacent sectors in the rotation mofion around said
spindle.

Preferably, the elongated element only drives sectors of the slip surface on which it rests.

In this manner, based on its width, the elongated element only moves the sectors strictly necessary,
minimizing the inertia and friction of the system and the power necessary for moving the members of the
apparatus and the elongated element itself. Consequently, the forces that act on the elongated element, and
which tend to deform it, are also minimized.

Preferably, alateral surface of each of the sectors comprises a plurality of radiaf stems.

Preferably, the lateral abutment guide comprises a fixed wall.

A relative sliding motion is preferably conferred between sald lateral abutment guide and the elongated
element.

Preferably, the lateral abutment guide comprises at least one slot roller. By slot roller it is generically intended
a roller rotatably, preferably idly mounted around an axis perpendicular to the feed path. The radially outer
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surface of the slot roller is fangent to a longitudinal edge of the elongated slement and the peripheral speed of
its radially outer surface in the zone of contact with the elongated element is direct like the feed direction,

A relative rolling movement is therefore preferably conferred between said lateral abutment guide and the
efongated element,

Preferably, the lateral guide comprises a plurality of slot rollers arranged in sequence along a section of the
feed path.

Preferably, the slot rollers are mounted on low-friction bearings.

The slot roflers prevent the sliding of the edge of the elongated element against the lateral abutment guide,
decreasing the fisk of ruining it.

Preferably, the position of the lateral abutment guide is adjustable along a direction perpendicular to the feed
direction of the elongated element,

Preferably, it is provided to adjust the position of the lateral abutment guide along a direction perpendicular to
the feed direction of the elongated element.

The lateral abutment guide can be moved in the plane on which the elongated efement rests, and locked in
the position sefected based on the width of the elongated element itself.

Preferably, the guide device comprises at least one auxiliary lateral abutment guide placed on a side opposite
the feed path with respect to said at least one lateral abutment guide.

Although the elongated element is held constantly against the lateral abutment guide by the slip device, the
auxiliary lateral abutment guide provides additional safety, since it prevents — in case of sudden failures of the
slip device or other unexpected events - the elongated element from leaving the feed path.

Preferably, the distance between the laterai abutment guide and the auxiliary lateral abutment guide,
measured along a direction perpendicuiar to the feed direction, is greater than the width of the continuous
elongated element.

Preferably, the free opposite end of the elongated element is maintained spaced from an auxiliary fateral
abutment guide placed on a side opposite the feed path with respect to said at least one lateral abutment
guide.

In this manner, the auxiliary guide only carries out a safety function, but during normal operation it does not
touch the elongated element and does not risk crushing it against the opposite guide.

Preferably, the auxiliary lateral abutment guide is maintained at a distance comprised between about 5mm
and about 10mm from the opposite free edge of the elongated element. Such distance is sufficient for
ensuring that in normal operation, the elongated element is not compressed between the two opposite guides,
50 as to prevent it from leaving the feed path in case of failure.

Preferably, the position of the auxiliary lateral abutment guide is adjustable along a direction perpendicular {0
the feed direction of the elongated element.

The auxiliary lateral abutment guide can move closer fo or away from the opposite guide according fo the
width of the elongated element to be processed.

Preferably, the auxiliary fateral abutment guide comprises a fixed wall andfor at least one slot roller.
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Preferably, the guide device is placed upstream of the conveyor.

In this manner, the spatial placement of the elongated element is conferred with precision just before the
forming drum, and thus also the deposition of the elongated element on said forming drum ocours correctly.
Preferably, the apparatus comprises a device for cutting the elongated element interposed between the
supply device and the conveyor,

Preferably, it is provided to cut the elongated element to size before depositing it on the radially outer surface
of the forming drum, wherein the elongated element is maintained against the lateral abutment guide before
andfor after the cutting.

Preferably, the guide device is placed upstream of the cutting device.

Preferably, a lateral abutment guide is placed upstream and/or downstream of the cutting device.

The abutment guide/s allow/s maintaining the elongated element in a reference position, in a manner so as to
execute the cut in the correct and repeatable manner.

Preferably, the guide device comprises:

a support frame;

a lateral abutment guide mounted on the support frame;

an auxiliary lateral abutment guide facing the lateral abutment guide, said lateral abutment guide and auxiliary
lateral abutment guide delimiting between them a portion of the feed path having an inlet and an outlet;
wherein said at least one slip device is mounted on the support frame.

The guide device is an independent element which can be mounted in the most appropriate position afong the
feed path.

Preferably, the slip device is positioned at the inlet.

In this manner, the elongated element is driven and maintained against the lateral abutment guide mounted
on the support frame.

Preferably, the slip device is positioned at the oufet,

In this manner, the elongated element is driven and maintained against a further lateral abutment guide
placed downstream of the support frame, for example at the cutting device and/or at the conveyor.

Preferably, the guide device comprises at least one support roller (preferably a plurality of support rollers) idly
mounted on the support frame and arranged between the infet and the outlet.

The support roller has a rotation axis perpendicular to the feed direction and its radiafly outer surface rolls
tangent to said feed direction. The elongated element thus rests on the support roller (or on the support
rollers) which facilitates the advancing thereof; the elongated element also rests on the slip roller (or on the
slip rollers) which, in addition fo facllitating the advancing thereof, maintain it against the laterat guides.
Preferably, the lateral abutment guide and the auxiliary lateral abutment guide each comprise a plurality of slot
rollers idly mounted on the support frame.

Preferably, the support frame is curved in order to delimit a curvature of the portion of the feed path and an
ideal convex abutment surface for the elongated element. The ideal convex abutment surface comprises the
radially outer surface portions of the support rollers and slip rollers on which the elongated element rests.
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In this manner, the fraction action exerted on the elongated element also tends fo crush it against the support
rollers and the slip rollers, prevending it from sliding on the same but ensuring rofling.

Preferably, the supply device comprises a main reel holder for a reel of the elongated element.

Preferably, the supply comprises: unwinding the elongated element from a reel,

The previously prepared elongated element is wound on a reel ready to be processed and deposited on the
forming drum.

Preferably, the apparatus comprises a separation device placed downstream of the main reel holder, said
separation device being adapted to detach a support film from the elongated element.

Preferably, the apparatus comprises an auxiliary reel holder adapted to receive the support film detached from
the elongated element.

Preferably, the supply comprises: separating a support film from the elongated element just unwound.

The support film serves to confer greater structural solidity to the elongated element in order to be able to
manage it before it is processed; such film must be eliminated before deposition on the forming drum.
Preferably, it is provided to adjust the tension of the elongated element after the separation from the support
film.

After the separation from the support film, the elongated sfement is more pliable and risks being streiched
while it is driven in the feed direction. The tension is adjusted in order to prevent such undesired stretching
(which also comes to modify the section of the elongated element and the relative position of the possible
reinforcement elements at its interior) and maintained at a level such to ensure that said elongated element
follows the correct feed path without being disturbed/moved therefrom.

Preferably, the apparatus comprises a tightener placed between the supply device and the guide device and
operatively active on the elongated element supplied by the supply device. The lightener is placed in the
critical position where, just after the unwinding, the elongated element is not yet supported on supports.
Preferably, the tightener comprises a lever oscillating around a pivot, with an engagement element (e.g. a
transmission roller} at one end, on which the elongated element is partially wound, and possible
counterweights at the opposite end. The angular position of the oscillating lever affects the length of the path
of the elongated element and thus the tension thereof,

Preferably, the apparatus comprises:

a motor for driving the continuous elongated element;

a control unit operatively connected to the tighlener and to said drive motor, for adjusting the action of the
motor as a function of the position of said tightener.

Preferably, the adjustment of the tension is executed by means of. detecting the position of a tightener acting
on the elongated element after the separation from the support film and varying a drive force of the elongated
element as a function of said detected position.

Preferably, the angular position is detected of the oscillating lever {e.g. by means of a proximity sensor or an
angular encoder).

Preferably, the drive motor is connected to the auxiliary reel holder in order to make it rotate.
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Preferably, said drive force is indirectly exerted on the elongated element, driving the support film just
detached from said elongated element.

In this manner, the traction is indirectly exeried on the elongated element and there is less risk of stretching
the latter.

Preferably, the apparatus comprises:

two devices for supplying respective elongated elements comprising an elastomeric material;

two conveyors delimiting respective paraltel feed paths, in order to bring the two elongated elements te said
forming drum;

at least two guide devices each operatively active along the respective feed path.

Preferably, it is provided to circumferentially supply, feed and deposit in parallel two of said elongated
slementis on the forming drum,

Preferably, the efongated element comprises a plurality of reinforcement cords arranged paraliel to each other
and filted with respect to the longitudinal extension direction of said elongated element.

Preferably the reinforcement cords are metallic.

Preferably the reinforcement cords are textile.

The two efongated elements cut o the size corresponding with the extension of the radially outer surface of
the forming drum are intended, for example, to form bead reinforcement layers, termed "flippers”, and/or bead
protection layers, termed “chafers”.

The “flipper” is a reinforcement layer that is wound around the respective bead core and bead filler in a
manner so as to at least partially surround them, said reinforcement layer being arranged between the at least
ohe carcass layer and the bead structure, Usually, the flipper is in contact with said al least one carcass layer
and said bead structure.

The “chafer” faces, in axially outer position, the respective bead core and the bead filler and possibly the end
flap of the carcass ply, but is not wound around the respective bead core.

The "chafer” and the “flipper” usually comprise a plurality of cords incorporated in an elastomeric material and
which are generally made of textile materials {e.g. aramid or rayon) or metallic materials (e.g. steel cords).
Preferably the distance between said two conveyors is adjustable.

Preferably it is provided to adjust the distance between said two elongated elements before their winding on
the forming drum.

The distance between the two conveyors, for example two conveyor belts, is set based on the sizes and
characteristics of the fyre to be built.

Preferably, sald two parallel elongated elements are made fo slide on respective slip surfaces movable in
mutually diverging slip directions.

In this case, the lateral abutment guides of the two parallel feed paths are in axially outer position.

Preferably, said two parallel elongated elements are made to slide on respective slip surfaces movable in
mufually convarging slip directions.

In this case, the lateral abutment guides of the two parallel feed paths are in axially inner position.
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Brief description of the drawings
Further characteristics and advantages will be clearer from the detailed description of a preferred but not

exclusive embodiment of a method, apparatus and process for building tyres for vehicle wheels in accordance
with the present invention.
Such description will be set forth hereinbelow with reference to the set of drawings, provided only as a non-
limiting example, in which:

- figure 1 shows a top schematic view of an apparatus for obtaining tyres for vehicle wheels according

to the present invention;

- figure 2 shows a side elevation view of an assembly belonging to the apparatus of figure 1,

- figure 3 shows an enlarged elevation view of a device of the assembly of figure 2;

- figure 4ais a side view of the device of figure 3 from a first standpoint;

- figure 4b is a side view of the device of figure 3 from a second standpoint;

- figure 4¢ is an enlargement of a portion of figure 4a;

- figure 5 iflustrates in detail one element of the device of figures 3, 4a, 4b and 4c,

- figure 6 is a radial half-section of a tyre for vehicle wheels obtained with the process and the

apparatus of the prasent invention.

Detailed description of the preferred embodiments of the invention
With reference to figure 1, reference number 1 overall indicates an apparatus for obtaining tyres 100 for

vehicle wheels in accordance with the present invention.

A tyre 100, obtained in said apparatus and according to the method and process in accordance with the
present invention, is illustrated in figure & and comprises at least one carcass siructure, comprising al least
one carcass layer 101 having respectively opposite end flaps engaged with respective annular anchoring
structures 102, termed bead cores, possibly associated with a bead filler 104. The zone of the tyre comprising
the bead core 102 and the bead filler 104 forms an annular reinforcing structure 103, the bead structure,
intended for anchoring the tyre on a corresponding mount rim, not illustrated.

The carcass structure is usually of radial type, i.e. the reinforcement elements of the at least one carcass layer
101 are situated on planes comprising the rotation axis of the tyre that are substantially perpendicular to the
equatorial plane of the tyre. Said reinforcement elements are generally constituted by textile cords, for
example rayon, nylon and polyester.

Fach bead structure is associated with the carcass structure by means of backward folding of the opposite
lateral edges of the at least one carcass layer 101 around the annular anchoring structure 102 in a manner so
as fo form the so-called flaps of the carcass 101a.

In one embodiment, the coupling between the carcass structure and the bead structure can be provided by
means of a second carcass layer (not shown in Figure 6) applied in an axially outer position with respact to

the first carcass iayer.
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An antiabrasive strip 105 made with efastomeric material is arranged in an outer position of each bead
structure 103.

The carcass structure is asscciated with a belt structure 106 comprising one or more belt layers 106a, 106b
situated in radial superimposition with respect to each other and with respect fo the carcass layer, having
metallic or textile reinforcement cords. Such reinforcement cords can have crossed orientation with respect to
a circumferential extension direction of the tyre 100. By “circumferential” direction it is infended a direction
generally directed according fo the rotation direction of the tyre. In more radially outer position, the belt layers
106a,106b can have at least one zero-degree reinforcement layer 106¢ applied thereto, commonly known as
“0° belt"; the latter generally incorporates a plurality of reinforcement cords, typically texiile cords, oriented in
a substantially circumferential direction - thus forming a low-degree angle (e.g. an angle between about 0°
and 6°) with respect to the equatorial plane of the tyre - and covered with an elastomeric material.

in radially outer position with respect to the belt structure 106, a tread band 109 is applied that is made of
elastomeric compound, like other semifinished products constituting the tyre 100. On the lateral surfaces of
the carcass sfructure, each being extended from one of the lateral edges of the tread 109 fo the respective
bead structure 103, respective sidewalls 108 made of elastomeric compound are also applied in axially outer
position. In radially outer position, the tread band 109 has a rolling surface 109a intended to come into contact
with the ground. Circumferential grooves, which are connected by transverse notches in a manner so as to
define a plurality of blocks of various form and size distributed on the rolling surface 109a, are generally
obtained in this surface 109a, which for the sake of simplicity in Figure 6 is represented smooth.

An underlayer 111 may be arranged between the belt structure 108 and the tread band 109. A layer
constituted by elastomeric material 110, commonly known as a “mini-sidewall”, may be present at the zone of
connection between the sidewalls 108 and the tread band 109; this mini-sidewall is generally obtained by
means of co-exfrusion with the tread band 109 and allows an improvement of the mechanical interaction
between the tread band 109 and the sidewalls 108, Preferably the end portion of the sidewali 108 directly
covers the lateral edge of the tread band 109.

In case of tyres without air chamber, a rubber layer 112, generally known as ‘liner’, which provides the
necessary impermeability to the inflation air of the {yre, can also be provided in a radially inner position with
respect to the carcass layer 101,

The rigidity of the tyre sidewall 108 can be improved by providing the tyre bead structure 103 with a
reinforcement layer 120 generally known as "flipper’ or additional strip-like insert. The "flipper” 120 is a
reinforcement layer that is wound around the respective annular anchoring structure 102 and the bead filler
104 in a manner so as to at least partially surround them, said reinforcement layer being arranged between
the at least one carcass layer 101 and the bead structure 103. Usually, the “flipper” is in contact with said at
least one carcass fayer 101 and said bead structure 103. The “flipper” 120 typically comprises a plurality of
metallic or textile cords (e.g. made of aramid or rayon) incorporaled in an elastomeric material, The cords of

the “flipper” are for example tilted about 45°.
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The tyre bead structure 103 can comprise a further protection tayer that is generally known with the term
‘chafer" 121 or protection fayer and which has the function of increasing rigidity and integrity of the bead
structure 103. The “chafer” 121 usually comprises a plurality of cords incorporated in an elastomeric material.
The cords are generally made of textile materials {e.g. aramid or rayon) or of metallic malerials {e.g. steel
cords). The cords of the “chafer” have for example a filt comprised between about 22° and about 30°.

The abovementioned components of the tyre 100 can be obtained on one or more drums by moving said
drums between different stations for supplying semifinished products; at each station, suitable devices apply
the aforesaid semifinished products on the drum(s).

The apparatus 1, schematically illustrated in its entirety in the enclosed figure 1, comprises a carcass building
line 2; here, forming drums 3 are moved between different stations for supplying semifinished products
arranged to form, on each forming drum 3, a carcass sleeve comprising the carcass plies 101, the liner 112,
the annutar anchoring structures 102, the "flippers” 120, the “chafers” 121 and possibly at least one part of the
sidewalls 108.

Simultaneously, in an outer sleeve buitding fine 4, one or more auxiliary drums, not illustrated, are sequentially
moved between different work stations arranged to form an cuter sleeve on each auxiliary drum, comprising at
least the belt structure 106, the tread band 109, and possibly at leas! one part of the sidewalls 108,

The apparatus further comprises an assembly station 5 at which the outer sleeve is coupled to the carcass
sleeve, in order o define the built green tyre 100.

The built green tyres 100 are finally fransferred fo at least one shaping, moulding and vulcanising unit, not
illustrated.

The carcass building line 2 comprises (figure 1) a guide 6 that is preferably extended rectilinear along a
deposition line. On the guide 6, a shuttle 7 is mounted that is capable of being moved by a suitable motor {not
illustrated) atong the guide 6 and in both travel senses “S1”, “S2". The shuttle 7 is capable of supporting one
forming drum 3 at a time and of making it rotate around a rotation axis "X-X" coinciding with the axis of
longitudinal symmetry of the drum itself 3 and with the rotation axis of the tyre 100 being formed. In the
illustrated embodiment, the drum 3 is projectingly borne by the shuttle 7, which comprises a grip element
capable of retaining or releasing a terminal element of a central shaft of the forming drum 3.

Alongside the guide 6 and preferably, according to that illustrated, on only one side thereof, deposition
stations 8, 9, 10, 11, 12 are present that are arranged consecutively side-by-side one after the other.

Each deposition station 8, 9, 10, 11, 12 comprises a device 8a, 9a, 10a, 11a, 12a for supplying at least one
elongated element 14 comprising an elastomeric material (corresponding with one of the abovementioned
components of the tyre or with a pre-assembled assembly of more of said components) which is subsequently
advanced on a conveyor 8b, 9b, 10b, 11b, 12b, preferably having a flat, downward-tilted transport surface.
The elongated element 14 is longitudinally extended along a feed path and, preferably, at a certain point
along said feed path it is cut fo size according fo a length corresponding with the circumferential extension of

a radially outer surface 3a of said forming drum 3.
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According to that illustrated in figure 1, the carcass building line 2 has a deposition station 8 for two “flippers”
120, a deposition station 9 for one carcass ply 101, a deposition station 10 for the "finer” 112, a deposition
station 11 for two “chafers” 121 and a deposition station 12 for a further possible carcass ply 101.

A terminal end of each conveyor 8b, 9b, 10b, 11b, 12b is positiohed close to the guide 6 in a manner such
that the shuttle 7 and the drum 3 borne thereby can be arranged on ftop of said terminal end. The shuttle 7,
being extended along the guide 6 {not necessarily according fo the spatial succession of the deposition
stations 8, 9, 10, 11, 12), is capable of bringing the drum 3 on top of each of the terminal ends of each
conveyor 8b, 8b, 10b, 11b, 12b and o stop it in such position.

The shuttle 7 further comprises moving devices, not shown, adapted to move the grip efement and the drum 3
constrained thereto vertically in two senses, along a direction orthogonal to a longitudinatl extension of the
guide 6. The drum 3 is therefore movable between a first position when its radially outer surface 3a ig
adjacent o an upper transport surface of the conveyor 8b, 9b, 10b, 11b, 12b, and a second positicn when
such surface is removed from said transport surface. The feed direction of the elongated element is
perpendicular to a plane containing the rotation axis “X-X" at the point of winding on the drum 3.

The forming drum 3 is lowered until it is abulled against the elongated element cut to size and placed in
rotation until it completely winds said cut-to-size elongated element on ils radially outer surface 3a while the
transport surface of the conveyor 8b, 8b, 10b, 11b, 12b advances along the feed direction in a manner so as
to accompany the winding. In this manner, at least some of the components of the green tyre 100 are formed,
in the non-limiting illustrated embodiment, the deposition station 11 delimits two parallel feed paths, each
provided with a supply device 11a and with a conveyor 11b (figure 1). One of said two feed paths is iliustrated
in its entirety, together with all the devices that constitute i, in the side elevation view of figure 2. Hereinbelow,
reference will be made fo the single feed path and to the respective devices visible in figure 2,

The supply device 11a of the deposition station 11 comprises a reel holder 13 that receives, wound in a reel
15, a continuous elongated element 14 (intended to form, once cut to size, one of the “chalers” 121)
supported by a support film 16. The elongated slement 14 has a flattened shape with a width " substantially
constant along its fongitudinal extension and has two opposite lateral longitudinal edges 14a, 14b.

The supply device 11a further comprises an auxiliary reel holder 17 intended o receive, in an auxiliary reel
18, the support film 16 after the latter has been detached from the continuous elongated efement 14.

The auxiliary reel holder 17 is operatively connected, for example by means of a belt fransmission 19a or
directly to a drive motor 19.

The supply device 11a comprises a separation device 20 comprising one or more idle rollers, around each
which the continuous efongaled element 14 and/or the support film 16 are partially wound.

At said separation device 20, the support film 16 is separated from the continuous elongated element 14 and
directed towards the auxiliary reel holder 17 while the elongated element 14 advances, free of the support film
16, towards a tightener 21.

The drive motor 19 acts directly on the auxiliary reel 18 and pulls the support film 16 which in turn drives the

elongated elemant 14, causing the unrolling of the reel 15.
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The advancing speed of the elongated element 14 along the feed path, in particular in the section between
the reel 15 and the conveyor 11b, is governed by the drive motor 19.

The tightener 21 comprises & lever 22 oscillating around a pivot 23, with a transmission roller 24 at one end,
on which the elongated element 14 ig partially wound, and possible counterweights 25 on the opposite end.
The elongated element 14 forms a loop arcund the transmission roller 24 and then continues its path fowards
the conveyor 11b. At said loop, the elongaled element 14 is not abutted against any support surface.

An angular encoder 26, or other position sensor, is operatively active on the lever 22 in order to detect the
angular position thereof that depends on the position of the transmission roller 24, the position of the ioop and
hence the length of the feed path of the elongated element 14,

The angular encoder 26 is connected to a control unit 27 in turn connected fo the drive motor 19. The control
unit 27 receives a signal from the angular encoder 26 which is a function of the length of the feed path of the
elongated element 14 and commands the motor 19 in order to maintain the angular position of the tightener
21 {and hence the position of the idle roller 24 and the length of the feed path of the elongated element 14)
within a pre-established range. In this manner, one controls the tension o which the elongated element 14 is
subjected after the separation thereof from the support fitm 16.

The deposition station 11 comprises a guide device 28 situated between the tightener 21 and the conveyor
11b adapted to support a section of the elongated element 14, which rolls andfor slides on top of it.

The guide device 28 comprises a support frame 29 (partially illustrated in figures 3 and 4) having two lateral
longitudinal beams 30 that are parallel and curved. The two lateral beams 30 delimit a section of the feed path
which is extended parallel thereto. Between the two beams 30, support rollers 31 are extended (three of these
in the enclosed figures) that are idly mounted on the support frame 28 with the rotation axis “Y-Y" thereof
perpendicutar fo the feed direction “F" of the elongated element 14. The support rollers 31 have respective
portions of the radially outer surface thereof, on which the elongated element 14 rests, rolling and therefore
together they identify a support surface for said elongated element 14 (which in the illustrated embodiment is
substantially curved and convex).

Each of the beams 30 bears a plurality of slot rollers 32a, 32b, each of which extended perpendicular fo the
respective beam 30. The slot rollers 32a, 32b are idle and freely rotate around respective rotation axes “Z-Z"
perpendicular to the abovementioned support surface. The slot rollers 32a, 32b are preferably parallet and in
pairs {one on one beam 30 and one on the other). The slot rollers 32b of one of the beams 30 define a lateral
abutment guide for the elongated element 14. The slot rollers 32a of the other beam 30 define an auxitiary
lateral abutment guide for the elongated element 14, In place of the slot roflers 32a, 32b, lateral abutmant
guides could be present with a different structure, for example defined by fixed walls.

Each of the beams 30 can be moved with respect to the other, close to or away from each other, by making it
slide on suitable guides, not shown, of the frame 28 afong a direction paraltel to the rotation axes “Y-Y* of the
support rolters 31 (perpendicular to the feed direction “F"), in order to adjust the width corresponding to the

distance “d" between the slot rollers 32a, 32b (figures 4a and 4b).
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The guide device 28 comprises a slip roller 33 mounted on the support frame 29 and situated upstream of the
support rollers 31, with respect to the feed direction “F" of the elongated element 14, at an inlet info the path
secfion. The guide device 28 comprises a slip roller 34 mounted on the support frame 29 and situated
downstream of the support rallers 31, with respect to the feed direction “F” of the elongated element 14, at an
outlet from the path section. The two slip rollers 33, 34 have identical structure, so that only one of thess will
be described hersin.

The slip rolier 33, 34 comprises a plurality of axial sectors 35 arranged adjacent to each other but independent
(figure 5). Each of the axial sectors 35 has the shape of a disc or of a cylinder with limited height with respect
to its diameter. Each of the axial sectors 35 is idly mounted on a spindle, not shown, borne by a support fork
36; each axial sector 35 freely rotates on said spindle. The abovementioned axiat seclors 35 freely rotate
around a common rotation axis "W-W" which is the main rotation axis of the roller 33, 34, Fach axial sector 35
bears, on aradially outer surface thereof, a plurality of radial stems 37 each formed by a plurality of bristies. In
the non-limiting illustrated embodiment, each sector 35 has a single circumferential row of radial stems 37,
Each radial stem 37 has a radial fength of about 6mm and an average diameter of about 4mm, The set of
radially outer surfaces of the axial sectors 35 defines a slip surface “SD" of the slip roller 33, 34. Given the
particular nature of its slip surface "S)", the slip roller 33, 34 can be defined as a brush roller.

The support fork 36 is installed on the support frame 29 in @ manner so that it can be rotated around an
adjustment axis “V-V" (figure 3) and fixed in the desired angular position. Such adjustment axis "V-V" is
perpendicular fo the main rotation axis "W-W" of the slip roller 33, 34 and perpendicular to the feed direction
.

Each of the slip rollers 33, 34 defines a slip device adapted to laterally drive and maintain the elongated
element 14 against the slot rollers 32b placed on one side of the feed path, or alternatively against the slot
rollers 32a placed on the other side, during the advancing of said elongated element 14 along the feed path,
as will be detailed hereinbelow.

Downstream of the guide device 28, a cutting device 38 is arranged, for example per se known and only
ifustrated in a schematic manner, adapted to cut the continuous elongated element 14 coming from the guide
device 28 into sections of predefined length. The cutting device 38 is capable of executing a cut from one of
the lateral longitudinal edges 14a to the opposite lateral longitudinal edge 14b of the elongated element 14.
The out is executed along a line perpendicular fo the feed direction “F" or along a tilted line (tilted with respect
{0 a direction perpendicular o the feed direction “F”),

In the illustrated embodiment, the elongated element 14 is of the type provided with tilted reinforcement cords
and is intended to form the “chafer” 121, so that the cutting device 38 cuts the elongated element 14 along a
line parallel to said cords and interposed between two of said cords.

Downstream of the cutting device 38, the abovementioned conveyor 11b is situated which is defined by a
conveyor belt wound on a pair of rollers; it has an upper branch 39 for the support of the elongated element

14 cut to size which constitutes the “chafer” 121.
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As specified above and as illustrated in figure 1, the deposition station 11 delimits two paraliel feed paths,
each provided with a supply device 11a and with a conveyor 11b. The upper branches 39 of the fwo
conveyoars 11b are parallel and have respective terminal ends placed below the forming drum 3. The distance
“‘S" between said two conveyors 11b can be changed and adjusted based on the axial position that the
“‘chafers” 121 must assume on the forming drum 3.

At the conveyors 11b, fwo lateral abutment guides 40 are present that are constituted by fixed walls placed
next to the transport surfaces 39 and in axially inner positions. Further lateral abutment guides, not shown,
can be posilioned in axially ouler position, each facing a respective axially inner guide 40. The distance
between an axially inner guide 40 and an axially outer guide {placed on the sides of the same conveyor 11b)
is maintained greater than the width of the elongated element 14 in a manner so as to prevent the
compression, with the same logic employed for the slot rollers 323, 32b.

In use and in accordance with the method and the process of the present invention, the elongated efement 14,
once separated from the support film 18, slides in abutment on the slip roller 34 placed at the inlet of the guide
device 28, on the support rollers 31 and on the slip roller 33 placed at the outlet of the guide device 28.

The angular position of the support fork 36 of the stip rollers 33, 34 of each guide device 28 is adjusted
(around the adjustment axis "V-V") in a manner such that the main rotation axis “W-W" of each of the slip
rollers 33, 34 forms with a direction orthogonal to the feed direction “F*, at that point, a non-zero tilt angle ‘8"
The two slip rollers 33, 34 can be tilted by equivalent or different tiit angles “" but preferably they are tilted on
the same side, i.e. their rotation sense around the adjustment axis “V-V" is the same.

The elongated element 14, driven (upsiream of the guide device 28) by the drive motor 19 and (downstream
of the guide device 28) by the conveyor 11b andfor by mechanisms inside the cutting device 38, slides on the
rollers 31 and on the slip rollers 33, 34 and drives them in rotation.

Due to the non-zero filt angle “R", the lateral surface of each slip roller 33, 34 - in the zone {constituting the slip
surface "SD") where the elongated element 14 rests on top of this - is movable {and driven by the elongated
element 14) in a slip direction "D" tited with respact to the feed direction “F" by a non-zero slip angle ‘o
(substantially equal to the filt angle “R") (figures 4a and 4b). The peripheral rotation speed V" of each slip
roller 33, 34, in the zone where the eiongated element 14 rests on top of this, is tiltled with respect to the feed
direction “F” by said slip angle "a” (figure 4c). For example, said slip angle "a” is equal to or greater than about
5° preferably said slip angle is comprised betwsen about 5° and about 20°,

Said peripherat speed "V" therefore has a compenent "Vp” perpendicular to the feed direction “F” and laterally
directed towards the slot rollers 32b of one of the two beams 30. The forces exchanged between the stems 35
of each slip rofler 33, 34 and a lower abutment surface of the elongated element 14 that rests on said stems
35 bear and maintain the elongated element 14 against said slot rollers 32b. The drive force of the elongated
element 14 against the lateral abutment guide formed by the slof rollers 32b can be adjusted by changing the
slip angle "d”, i.e. the filt angle "3" of the slip roller 33, 34.

It follows that, while the elongated element 14 advances in the feed diraction “F", only one 14b of its two
lateral fongitudinal edges slides, rolling stably against the slot rollers 32b of a beam 30. The other 14a of the
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two lateral longitudinal edges remains spaced from the slot rollers 32a of the other beam 30 since the
distance ‘d" is adjusted in a manner so as to be greater than the width “I" of the elengated element 14 (figures
4a and 4b). Preferably, the tateral longitudinal edge 14a that remains spaced from the slot rollers 32a is
spaced therefrom by a distance of about 5-10mm. The lateral compression of the efongated element 14 is in
such a manner prevented.

Normally, the width of the elongated element 14 is also less than the width of the slip rollers 33, 34, so that the
elongated element 14 drives in rotation only the sectors 35 of the respective slip roller 33, 34 on which it rests
and not those that remain free.

The two slip rollers 33, 34 can also contribute to maintaining the efongated element 14 against lateral
longitudinal abutment guides, not shown, which are placed upstream andfor downstream of the guide device
28 andfor upstream and/or downstream of the cutting device 38 (iike the guides 40} but on the same side as
the edge 14b that slides against the slot rollers 32b. Also such tateral abutment guides can comprise siot
rollers of the described type or fixed walls against which the elongated element sfides.

The elongated element 14 unwound from the reel 15 is advanced, controlling the longitudinal fension thereof
by means of the tightener 21 and assuring the correct fateral position thereof by means of the guide device
28.

In the iflustrated embodiment, the two paraliel elongated elements 14 are made to slide against lateral
abutment guides (slot rollers 32b of the guide device 28 and guides 40 of the conveyors 11b) placed in axially
inner position and said two parallel elongated elements 14 are made to slide on respective movable slip
surfaces in mutually converging slip directions "D".

in a non-llustrated embodiment, the lateral abutment guides (slot rollers 32a of the guide device 28 and
guides 40 of the conveyors 11b) are placed in axially outer position and the two parallel elongated slements
14 are made to slide on respactive slip surfaces movable in mutually diverging slip directions ‘D",

Preferably, the elongated element 14 is intermittently advanced by steps, and after each step a section
{chafer 121) of size corresponding to the circumferential extension of the radially ouler surface 3a of the

forming drum 3 is cut, advanced on the respective conveyor 39 and wound on the forming drum 3 itself.
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CLAIMS
1. Process for obtaining fyres for vehicle wheels, comprising:
- forming components of a green tyre (100) on & forming drum (3),
- shaping, moulding and vulcanising the tyre {100);
wherein forming at least one of the components of the green tyre (100} comprises:
supplying an elongated element (14) comprising an elastomeric material;
feeding the elongated element (14) along a feed path to the forming drum (3), wherein the elongated element
(14) is longitudinally extended along said feed path;
depositing said elongated element (14) on a radially outer surface (3a) of the forming drum {3);
wherein the feeding comprises:
making the elongated element (14) slide on a slip surface (SD) movable in a slip direction (D), delimiting with
a feed direction {F) of the elongated element {14) a non-zero &lip angle (), in order to maintain one (14b) of
the two lateral longitudinal edges (14a, 14b) of the elongated element (14) against at least one lateral

abutment guide (32b).

2, Process as claimed in claim 1, wherein said slip angle (a) is comprised between about 5° and about
20°.

3 Process as claimed in claim 1, comprising: adjusting the sfip angle (a) in order to vary a drive force of
the elongated element (14) against the lateral abutment guide (32b).

4, Process as claimed in claim 1, wherein the slip angle {a) is adjusted by varying the filt of a slip roller
(33, 34) bearing said slip surface (SD).

5. Process as claimed in claim 1, wherein the elongated element (14) drives the slip surface {SD) in the

slip direction (D).
6. Process as ctaimed in claim 1, wherein the elongated element (14) only drives sectors (35) of the sfip

surface (SD) on which it rests,

7. Process as claimed in claim 1, comprising: adjusting the position of the lateral abutment guide (32b)
along a direction perpendicular to the feed direction (F) of the elongated element (14).
g, Process as claimed in claim 1, comprising: maintaining the free opposite end {14a) of the elongated

element (14) spaced from an auxiliary lateral abutment guide (32a) placed on an opposite side of the feed
path with respect o said at least one laterai abutment guide (32b).

9. Process as claimed in claim 1, wherein the elongated element (14) comprises a plurality of
reinforcement cords arranged parallel to each other and tilted with respect to the longitudinal exiension

direction of said elongated element (14).

10. Process as claimed in claim 9, whereln the reinforcement cords are metallic.
11. Process as claimed in claim 9, wherein the reinforcement cords are textile.
12. Apparatus for obtaining tyres for vehicle wheels, comprising:

at least one line (2) for building a green tyre (100} on a forming drum (3);

at least one unit for shaping, moulding and vulcanising the built green tyre;
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wherein the building line (2) comprises:

at least one device (11a) for supplying an elongated element (14) comprising an elastomeric
material;
- at least one forming drum (3} adapted to receive said elongated element {14) on a radially outer
surface (3a);

at least one conveyor (11b) for making the elongated element (14) advance towards the forming
drum (3}, wherein the supply device (11a} and the conveyor (11b} delimit a feed path;
- at least one guide device (28) of the elongated element {14) operatively active along the feed path
and comprising:

at least one lateral abutment guide (32b); and
- at least one slip device (33, 34) having a slip surface (SD) for the elongated element {14) adapted to
laterally drive and maintain the elongated element (14) against said lateral abutment guide (32b) during the
advancing of said elongated element (14) along the feed path.
13. Apparatus as claimed in claim 12, wherein the slip surface (SD) of the slip device (33, 34) is movable
in a slip direction (D}, delimiting with a feed direction (F) of the elongated element (14) a non-zero slip angle
(a).
14, Apparatus as claimed in claim 13, wherein said slip angle {a) is adjustable.
15. Apparatus as claimed in claim 12, wherein the slip surface (8D) is freely movable in the slip direction
(D), in order to be driven by the elongated element (14).
16. Apparatus as claimed in claim 12, wherein the slip surface (SD) comprises a plurality of stems (37).
17. Apparatus as claimed in claim 12, wherein the slip device (SD) comprises a slip roller (33, 34) having
a lateral surface, wherein the slip surface (SD) is the lateral surface of said slip roller (33, 34).
18. Apparalus as claimed in claim 17, wherein the slip roller (33, 34) has a main rotation axis {W-W),
dslimiting with a direction orthogonal fo a feed direction (F) of the elongated element (14) a non-zero filt angle
().
19. Apparatus as claimed in claim 17, wherein the slip roller (33, 34) is idle.
20. Apparatus as claimed in claim 17, wherein the lateral surface of the slip roller (33, 34) comprises a
plurality of radial stems (37).
21. Apparatus as colaimed in claim 21, wherein the slip roller {33, 34) comprises a plurality of
independent, axially fit sectors (35).
22, Apparatus as claimed in claim 21, wherein each of the sectors (35) freely rotates with respect to the
other sectors (35).
23. Apparatus as claimed in claim 21, whersin a lateral surface of each of the sectors (35) comprises a
plurality of radial stems (37).
24, Apparatus as claimed in claim 12, wherein the position of the lateral abutment guide (32b) is
adjustable along a direction perpendicutar fo the feed direction (F) of the elongated element {14).
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25, Apparatus as claimed in claim 12, wherein the guide device (28) comprises at leas! one auxiliary
iateral abutment guide (32a) placed on a side opposite the feed path with respect {o said at least one lateral
abutment guide (32b).

26. Apparatus as claimed in claim 25, wherein the distance {(d) between the lateral abutment guide (32b)
and the auxifiary lateral abutment guide (32a), measured along a direction perpendicular to the feed direction
(F}, is greater than the width {i) of the continuous elongated element (14).

27. Apparatus as claimed in claim 12, comprising:

two devices (11a) for supplying respective elongated elements (14) comprising an elastomeric material;

two conveyors (11b) delimiting respective parallel feed paths, in order to bring the two elongated elements
(14) to said forming drum (3); at least two guide devices (28), sach operatively active along the respeciive
feed path.

28. Apparatus as claimed in claim 27, wherein the distance (S) between said two conveyors is
adjustable.

29. Method for feeding an elongated elemant (14) along a feed path in a process for obtaining tyres for
vehicle wheels, wherein the elongated element (14) is longitudinally extended along said feed path,
comprising:

driving and maintaining one {14b) of the two lateral longitudinal edges {14a, 14b) of the elongated element
{14) against at least one lateral abutment guide (32b) while the opposite edge (14a) remains free, in a manner
80 as fo prevent the lateral compression of said elongated etement {14).

30. Method as claimed in claim 29, comprising: conferring, to the elongated element (14}, a lateral thrust

towards said lateral abutment guide (32b) by acting only on an abutment surface of said elongated element
(14).
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