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Description

[0001] The present invention aims at providing a proc-
ess and a plant for building tyres different from each oth-
er.
[0002] The building of a tyre usually provides for pro-
ducing a carcass structure comprising at least one car-
cass ply associated with a pair of annular anchoring struc-
tures, the production of a crown structure comprising at
least one belt structure (and preferably also a tread band)
and the assembly of the crown structure on the carcass
structure.
[0003] In the context of the present description and in
the subsequent claims, the expression "elastomeric ma-
terial", is used to indicate a composition comprising at
least one elastomeric polymer and at least one reinforce-
ment filler. Preferably, such composition further compris-
es additives such as cross-linking and/or plasticization
agents. Due to the presence of the cross-linking agents,
such material may be cross-linked by means of heating,
so as to form the end product.
[0004] In the present description and in the subsequent
claims the expression "continuous elongated element" is
used to indicate an elongated element made of elasto-
meric material comprising a plurality of reinforcing cords.
Preferably said reinforcing cords are parallel to each oth-
er. Preferably said reinforcing cords are fabric or metallic.
Preferably said reinforcing cords extend in the longitudi-
nal direction of the same continuous elongated element.
[0005] In the present description and in the subsequent
claims the expression "strip-like element" is used to in-
dicate an elementary semi-finished product of elongated
configuration, comprising one or more reinforcing cords
coupled to an elastomeric material matrix, obtained by
cutting the aforementioned continuous elongated ele-
ment to size. Generally, such strip-like elements are dis-
posed in mutual approaching, particularly in case of strip-
like elements which cooperate for example to form the
carcass plies, belt layers and some types reinforcement.
[0006] From document WO 2011/045688 - A are
known a process and an apparatus for building tyres
wherein at least one tyre component is assembled
through laying of strip-like elements disposed circumfer-
entially close to each other on a deposition surface radi-
ally external to the forming drum.
[0007] Document EP 1481791 - A discloses automat-
ed tire manufacturing machines and a method of simul-
taneously producing runs of tires on a multi-station se-
quential tire manufacturing system (the tires being from
a group of tire types of different tire build specifications
in lot sizes of one or more tires), and more particularly to
methods for simultaneously assembling a plurality of tires
on a plurality of tire building drums moving along an as-
sembly path with workstations disposed along the as-
sembly path. The manufacture of tire components using
elastomeric strip out and applied onto the building drums
through necessary server mechanisms is suggested.
[0008] Document WO 2007/055695-A discloses a tire

manufacturing assembly line, which can be reconfigured
for making different types of tires in shorter runs. The
assembly line can interchangeably use different tire com-
ponents from centralized preparation or integrated prep-
aration, and interchangeably use storage reels of any
form from the centralized preparation. The plant compris-
es a plurality of different conventional cutter devices suit-
able for cutting respective tire components.
[0009] Document US 4892609 describes the use of an
automatic feeding device in which two different semi-fin-
ished products in form of a continuous strip are fed by
respective reels through the first feeders provided with
respective automatic cutting apparatus and centring ap-
paratus. A second feeder disposed downstream of the
first feeders receives pieces of semi-finished products
from one of the first feeders, and provides for advancing
said pieces to determine the winding around a building
drum driven in rotation. The second feeder is moveable
to be selectively connected respectively with the one or
the other of the first feeders, depending on the type of
semi-finished product to be used.
[0010] WO 2011/077236 on behalf of the Applicant il-
lustrates a plant and a process for building different types
of green tyres for vehicle wheels for each tyre size, by
using elementary semi-finished products, the process
comprising:

a) building a carcass structure; b) building a crown
structure; in which at least one from among the build-
ing of the carcass structure and building the crown
structure comprises: c) providing at least one first
unit for feeding a first elementary semi-finished prod-
uct and a second unit for feeding a second elemen-
tary semi-finished product, said at least one first and
a second elementary semi-finished product being
different from each other; d) building at least one
portion of a structural component of the tyre being
processed starting from at least one of said first and
second elementary semi-finished products, in a work
station fed by said first and second units for feeding
said first and second elementary semi-finished prod-
ucts.

[0011] The Applicant observed that the possibility of
selecting and modifying the length and the cutting angle
of the strip-like elements from time to time offers an ap-
preciated flexibility in plants like those illustrated in WO
2011/077236 with the aim of producing tyres different
from each other, in terms of size and/or structural com-
position, also when there is required the diversified pro-
duction in small batches.
[0012] The Applicant however observed that there may
be required a differentiation of the strip-like elements not
only in terms of length and cutting angle, but also in struc-
tural terms, for example regarding the number and type
of reinforcing cords and/or the composition of the elas-
tomeric material covering the cords.
[0013] The Applicant actually deems it advantageous
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to differentiate the production of the tyres and/or the sin-
gle components of the same tyre along the building line,
depending on the type of continuous elongated element
used for manufacturing the strip-like elements used for
building the carcass structures and/or the crown struc-
tures.
[0014] Regarding this, the Applicant observed that in
the context of the aforementioned production processes
aimed at attaining high production flexibility, there should
be avoided the production of scraps when replacing the
continuous elongated element used for producing the
tyres. Actually, the production of scraps, even of marginal
amount, could lead to high wastage of material and en-
suing complication as regards the management,
processing and disposal of the same, following frequent
and repeated replacement of the elongated element used
for building tyres. Furthermore, the Applicant observed
that in the production contexts like those illustrated in
WO 2011/077236 the replacement of the continuous
elongated element used for manufacturing strip-like ele-
ments for building tyres may occur simultaneously with
operations of setting up the equipment predisposed on
the building line to adapt the same to the processing of
tyres different from those built previously.
[0015] Therefore, the Applicant perceived the possibil-
ity of replacing the type of continuous elongated element
without leading to any additional downtime, if such re-
placement takes place within short periods of time, not
exceeding those normally required by the aforemen-
tioned set-up times.
[0016] Lastly, the Applicant found that predisposing,
along a carcass-structure building line and/or along a
crown-structure building line, at least one cutting and
deposition station served by a station for setting up ele-
mentary semi-finished products provided with at least
one first and one second distinct loading units, simulta-
neously moveable to be individually and selectively used
as a function of the type of continuous elongated element
to be used, allows performing - instantly and totally in
absence of waste of material - frequent replacement of
the same continuous elongated element.
[0017] More in particular, according to a first aspect,
the present invention regards un process for building
tyres as defined in claim 1, the process comprising: man-
ufacturing carcass structures; manufacturing crown
structures; assembling each carcass structure to one of
said crown structures; wherein at least one of said actions
for manufacturing carcass structures and manufacturing
crown structures comprises: positioning a first continu-
ous elongated element so that its end stretch is aligned
with a cutting position; positioning a second continuous
elongated element so that its end stretch is in side by
side relationship with the end stretch of the first continu-
ous elongated element; forming first strip-like elements
from said first continuous elongated element; depositing
said first strip-like elements on a first forming drum; trans-
lating the end stretches of the first continuous elongated
element and the end stretches of the second continuous

elongated element in a transverse direction relative to
the their longitudinal extension to align the end stretch
of the second continuous elongated element to said cut-
ting position; forming second strip-like elements from
said second continuous elongated element; depositing
said second strip-like elements on a second forming
drum.
[0018] The Applicant deems that the availability of two
or more continuous elongated elements different from
each other, which can be used separately and immedi-
ately replaceable one with the other depending on the
needs at the cutting position, allows frequently differen-
tiating - and without waste of material - the type of ele-
mentary semi-finished products used with the aim of pro-
ducing the carcass structure and/or the crown structure,
particularly in terms of closeness, physical, geometric
and structural characteristics of the cords, and/or in terms
of the physical/chemical characteristics of the elastomer-
ic material associated thereto.
[0019] The replacement of the type of continuous elon-
gated element is also suitable to be carried out almost
instantaneously, so as not to increase the production
downtimes required by the normal equipment set-up op-
erations.
[0020] According to a further aspect, the invention re-
gards a plant for building tyres for vehicle wheels as de-
fined in claim 10, the plant comprising: a carcass-struc-
ture building line; a crown-structure building line; an as-
sembling station for coupling each carcass structure to
one of said crown structures; in which at least one of said
carcass-structure building line and crown-structure build-
ing line comprises: devices for feeding at least one first
continuous elongated element and one second continu-
ous elongated element; a first loading unit for positioning
the first continuous elongated element so that its end
stretch is aligned with a cutting position; a second loading
unit for positioning the second continuous elongated el-
ement so that its end stretch is disposed in side by side
relationship with the end stretch of the first continuous
elongated element; a selection unit for individually and
selectively aligning the end stretch of the first continuous
elongated element and the end stretch of the second
continuous elongated element with said cutting position;
a separation unit operating in the cutting position for form-
ing first strip-like elements and second strip-like elements
respectively from said first continuous elongated element
and second continuous elongated element; deposition
devices for depositing said first strip-like elements and
second strip-like elements on a first forming drum and a
second forming drum respectively. Preferred embodi-
ments of the invention are defined in the dependent
claims.
[0021] The present invention, according to at least one
of the aforementioned aspects, may have one or more
of the preferred characteristics described hereinafter.
[0022] Said first strip-like elements and/or said second
strip-like elements are preferably distributed in mutually
approached relationship along a circumferential direction
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of said first forming drum and second forming drum.
[0023] Preferably, a first tyre being processed on said
first forming drum is at least partly formed during said
action of depositing said first strip-like elements, and a
second tyre being processed on said second forming
drum is at least partly formed during said action of de-
positing said second strip-like elements.
[0024] Alternatively a tyre being processed is at least
partly formed during said action of depositing said first
strip-like elements, on said first forming drum and said
second strip-like elements on said second forming drum,
said first forming drum coinciding with said second form-
ing drum.
[0025] The invention is thus suitable to be used in pro-
duction contexts requiring extreme flexibility relative to
the production of small batches, even made of one or
few units, of tyres different from each other in terms of
geometric and dimensional characteristics as well as in
terms of physical and structural characteristics (for ex-
ample the type of elastomeric material and/or cords used)
of the elementary semi-finished products used for man-
ufacturing the tyre itself.
[0026] Preferably an elastomeric layer used in prepar-
ing the first continuous elongated element is manufac-
tured using an elastomeric material different from that
used for manufacturing a corresponding elastomeric lay-
er used in preparing the second continuous elongated
element.
[0027] It is thus possible to diversify the production as
a function of the type of compound required by the project
specifications for the elastomeric material embedding re-
inforcing cords.
[0028] In preparing the first continuous elongated ele-
ment, reinforcing cords different from the reinforcing
cords used for manufacturing the second continuous
elongated element are preferably used.
[0029] It is thus possible to diversify the production of
tyres, and/or the components thereof, as a function of
the type of reinforcing cords required by the product spec-
ification for the production of the carcass structure and/or
the crown structure.
[0030] Said translating action is carried out simultane-
ously on the end stretch of the first continuous elongated
element and on the end stretch of the second continuous
elongated element.
[0031] This allows reducing the time required for re-
placing the continuous elongated element used in the
production of the tyres.
[0032] Said translating action is carried out in a direc-
tion perpendicular to the longitudinal extension of the end
stretch of the first continuous elongated element and of
the end stretch of the second continuous elongated ele-
ment.
[0033] The removal of a continuous elongated element
from the cutting position can thus be obtained simulta-
neously with the positioning of the other continuous elon-
gated element in the cutting position.
[0034] The end stretch of the first continuous elongated

element is moved backward away longitudinally from the
cutting position before said translating action.
[0035] This allows avoiding possible interferences be-
tween the end stretch of the continuous elongated ele-
ment and parts of the cutting member or other fixed parts.
[0036] The action of depositing each first strip-like el-
ement and second strip-like element precedes the for-
mation of each first strip-like element or subsequent sec-
ond strip-like element.
[0037] This allows avoiding the need of stocking one
or more strip-like elements before the deposition thereof.
[0038] The action of depositing each first strip-like el-
ement and second strip-like element is followed by a ro-
tation of the first forming drum, or the second forming
drum respectively, according to a predetermined angle
around a geometric rotation axis thereof.
[0039] The action of manufacturing each of said first
strip-like element or second strip-like element comprises:
longitudinally laying said first continuous elongated ele-
ment or second continuous elongated element beyond
the cutting position by an extent equal to the length of
the first strip-like element or the second strip-like ele-
ment; cutting the first continuous elongated element or
the second continuous elongated element in the cutting
position.
[0040] It is thus possible to manufacture each strip-like
element in an accurate manner.
[0041] The action of longitudinally laying said first con-
tinuous elongated element or second continuous elon-
gated element comprises: engaging the free end of the
end stretch of the first continuous elongated element or
the end stretch of the second continuous elongated ele-
ment by means of a grip element; translating the grip
element away from the cutting position for longitudinally
advancing the first continuous elongated element or the
second continuous elongated element respectively.
[0042] Following the translation, each continuous elon-
gated element advantageously has a free stretch extend-
ed between the cutting unit and the grip element.
[0043] The action of modifying the length of the stroke
carried out by the grip element in translating away from
the cutting position for setting it according to a selected
extent as a function of the length of said first strip-like
elements and second strip-like elements to be obtained
may be provided for.
[0044] The action of adjusting the orientation of a cut-
ting angle according to which said action of cutting said
first continuous elongated element or said second con-
tinuous elongated element is carried out may be provided
for. The action of longitudinally laying said first continu-
ous elongated element or said second continuous elon-
gated element further comprises: longitudinally pre-ad-
vancing the first continuous elongated element or the
second continuous elongated element beyond the cut-
ting position, to bring a free end of the end stretch of the
first continuous elongated element or the end stretch of
the second continuous elongated element respectively,
to a grip position.
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[0045] This allows overcoming the need that the grip
element operates through the cutting members to grip
the end stretch of the continuous elongated element.
[0046] The action of pre-advancing comprises: locking
the end stretch of the first continuous elongated element
or the end stretch of the second continuous elongated
element relative to a separation unit; moving away from
the cutting position a carriage slidably engaging the end
stretch of the first continuous elongated element or, re-
spectively, the end stretch of the second continuous elon-
gated element; unlocking the end stretch of the first con-
tinuous elongated element or the end stretch of the sec-
ond continuous elongated element respectively, relative
to the separation unit; locking the end stretch of the first
continuous elongated element or the end stretch of the
second continuous elongated element respectively, rel-
ative to the carriage; moving the carriage close to the
cutting position. Following the laying action, said first con-
tinuous elongated element or said second continuous
elongated element is laid at a radially external position
relative to said first forming drum or said second forming
drum.
[0047] The action of depositing each of said first strip-
like elements and second strip-like elements is carried
out by radially approaching them relative to said first form-
ing drum or said second forming drum.
[0048] In the deposition action said first strip-like ele-
ments and second strip-like elements are disposed in
mutually approached relationship along a circumferential
extension direction of said first forming drum or said sec-
ond forming drum.
[0049] In the deposition action said first strip-like ele-
ments and second strip-like elements are distributed in
a uniform manner over the whole circumferential exten-
sion of the first forming drum or of the second forming
drum.
[0050] The action of setting a deposition angle of the
first strip-like elements and of the second strip-like ele-
ments according to a desired value, relative to one cir-
cumferential extension direction of the first forming drum
or the second forming drum may also be provided for.
[0051] The deposition angle take place by modifying
the mutual orientation between the translation direction
of the grip element and a geometric rotation axis of the
first forming drum and the second forming drum respec-
tively.
[0052] The deposition angle is set by modifying the ori-
entation of a geometric rotation axis of the first forming
drum or the second forming drum respectively.
[0053] The deposition angle is set by modifying the ori-
entation of the direction of translation of the grip element.
[0054] Said deposition devices distribute said first
strip-like elements and second strip-like elements in mu-
tually approached relationship along a circumferential di-
rection of said first forming drum or second forming drum.
Preferably at least one of said first loading unit and sec-
ond loading unit comprises a guide slidably engaging the
end stretch of the first continuous elongated element or,

respectively, the end stretch of the second continuous
elongated element.
[0055] Said selection unit comprises: a slide carrying
said first loading unit and second loading unit; a selection
actuator operating on the slide to selectively position it
between a first operating condition at which the first load-
ing unit is operatively aligned with the cutting position
and a second operating condition at which the second
loading unit is operatively aligned with the cutting posi-
tion.
[0056] Preferably said slide is slidably guided in a di-
rection perpendicular to the longitudinal extension of the
end stretch of the first continuous elongated element and
of the end stretch of the second continuous elongated
element respectively carried by the first loading unit and
by the second loading unit.
[0057] Preferably said slide is slidably guided parallel
to a plane containing the end stretch of the first continu-
ous elongated element and the end stretch of the second
continuous elongated element respectively carried by the
first loading unit and by the second loading unit.
[0058] Preferably at least one of said first loading unit
and second loading unit comprises: a carriage alternately
movable away from and close to the cutting position, and
carrying said guide; one-way locking members operating
on the end stretch of the first continuous elongated ele-
ment or on the end stretch of the second continuous elon-
gated element for preventing sliding thereof relative to
the guide away from the cutting position, without prevent-
ing sliding of the end stretch of the first continuous elon-
gated element or of the end stretch of the second con-
tinuous elongated element respectively, relative to the
guide towards the cutting position.
[0059] Said carriage is alternatively moveable be-
tween an advanced position at which an extremity of the
end stretch of said first continuous elongated element or
of the end stretch of said second continuous elongated
element is positioned in the cutting position, and a back-
ward-moved position at which said end is moved back-
ward relative to the cutting position.
[0060] Said carriage is moveable upon command of a
threaded rod operatively engaged by a nut screw drivable
in rotation by a motor.
[0061] Said nut screw and said motor are operatively
carried by a slide carrying said first loading unit and sec-
ond loading unit.
[0062] Said one-way locking members comprise a pair
of opposite rollers and at least one freewheel one-way
clutch operatively coupled to at least one of said rollers.
[0063] Said one-way locking element comprise a se-
lective locking member carried by the carriage and se-
lectively actuatable for locking said end stretch of the first
continuous elongated element or said end stretch of the
second continuous elongated element relative to the
guide, during the movement of the carriage towards the
cutting position.
[0064] Said selective locking member is moveable to-
wards the guide between a release condition in which it
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is spaced from the end stretch of the first continuous elon-
gated element or from the end stretch of the second con-
tinuous elongated element and an operating condition in
which it acts in thrust relation on said end stretch of the
first continuous elongated element or on said end stretch
of the second continuous elongated element respective-
ly, to lock it against the guide.
[0065] Auxiliary locking devices selectively actuatable
for locking an extremity of the end stretch of the first con-
tinuous elongated element or of the end stretch of the
second continuous elongated element relative to the sep-
aration unit may be provided for.
[0066] Said auxiliary locking devices are selectively
actuatable simultaneously with the movement of the car-
riage away from the cutting position. Devices for support-
ing said a first forming drum or a second forming drum
rotatably around its concentric geometric axis with re-
spect to said circumferential direction may be provided
for.
[0067] Said deposition devices comprise a grip ele-
ment moveable on the continuing of a direction of longi-
tudinal extension of the end stretch of said first continu-
ous elongated element or of the end stretch of said sec-
ond continuous elongated element, between a grip po-
sition close to the cutting position and an extension po-
sition far from the cutting position.
[0068] Said deposition devices comprise application
sliders symmetrically moveable along a moveable guide
structure towards said geometric rotation axis.
[0069] Strip-like elements length setting devices for
modifying the stroke carried out by the grip element in
translating between the gripping position and the exten-
sion position may be provided.
[0070] Preferably a carriage carrying the end stretch
of the first continuous elongated element or the end
stretch of the second continuous elongated element is
moveable according to a stroke of a smaller extent than
a movement stroke of the grip element.
[0071] Deposition angle setting devices for adjusting
the mutual orientation between a direction of longitudinal
extension of the guide structure and a geometric rotation
axis of the first forming drum or the second forming drum
may be provided for.
[0072] Said deposition angle setting devices comprise
a rotatable structure supporting the first forming drum or
the second forming drum.
[0073] The deposition angle setting devices operate
on the guide structure to modify the orientation thereof
relative to said first forming drum or second forming drum.
[0074] Cutting angle setting devices, for adjusting the
orientation of the separation unit relative to the longitu-
dinal extension of the first continuous elongated element
or of the second continuous elongated element may be
provided for.
[0075] The cutting angle setting devices comprise a
support structure carrying the separation unit angularly
positionable around a pivoting axis.
[0076] According to a preferred embodiment the first

forming drum and the second forming drum are the same
forming drum.
[0077] Further characteristics and advantages shall be
more apparent from the detailed description of a pre-
ferred and non-exclusive embodiment of a process and
a plant for building tyres, according to the present inven-
tion. Such description is provided hereinafter with refer-
ence to the attached drawings, provided solely by way
of a non-limiting example, wherein:

- Figure 1 schematically shows - in top view - a plant
for the production of tyres according to the present
invention;

- figure 2 schematically illustrates in lateral view and
partial section the deposition of a first strip-like ele-
ment on a forming drum;

- figure 3 schematically illustrates - in side view and
partial section - the deposition of a second strip-like
element on a forming drum;

- figure 4 schematically shows - by way of example -
a tyre that can be obtained according to the present
invention.

[0078] With reference to the aforementioned figures,
a plant for building tyres for vehicle wheels, conceived
to implement a process according to the present inven-
tion was indicated in its entirety with 1.
[0079] The plant 1 is conceived for the production of
tyres 2 (figure 4) having a carcass structure 3 comprising
at least one carcass ply 3a preferably internally covered
by a layer of impermeable elastomeric material or so-
called liner 4. Two annular anchoring structures 5, each
comprising a so called bead core 5a preferably carrying
an elastomeric filler 5b at a radially outer position, are
engaged to respective terminal zones of the carcass
ply/plies 3a. The annular anchoring structures 5 are in-
tegrated in proximity of areas usually referred to by the
name "beads" 6, at which there usually occurs the en-
gagement between the tyre 2 with a respective mounting
rim (not illustrated), according to a rim diameter defined
by the inner diameter dimensions of the annular anchor-
ing structure 5.
[0080] A crown structure 7 usually comprising one or
more belt layers 7a is circumferentially applied around
the carcass ply/plies 3a, and a tread band 8 is circum-
ferentially superimposed on the belt layers 7a. Two side-
walls 9, each extending from the respective bead 6 to a
respective side edge of the tread band 8, are applied in
laterally opposite positions on the carcass ply/plies 3a.
[0081] In a preferred embodiment, schematically illus-
trated by way of example in figure 1, the apparatus 1
comprises a carcass-structure building line 10 and a
crown-structure building line 11, in each of which at least
one forming drum, preferably at least one first forming
drum and at least one second forming drum, are sequen-
tially moved between different work stations.
[0082] More in particular, carcass structure forming
drums 12 are moved along the carcass-structure building
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line 10 while crown structure forming drums 13 are moved
in the crown-structure building line 11.
[0083] In the carcass-structure building line 10, the
work stations (not illustrated) are predisposed to form,
on each carcass structure forming drum 12, a carcass
structure 3 comprising said at least one carcass ply 3a,
liner 4, annular anchoring structure 5 and possibly at least
one part of the sidewalls 9.
[0084] Simultaneously, the work stations predisposed
along the crown-structure building line 11 are suitable for
forming, on each crown structure forming drum 13, the
crown structure 7, comprising at least one belt structure
7a, the tread band 8, and possibly at least one part of
the sidewalls 9.
[0085] Each forming drum may have a respective grip
spigot 15 which can be operatively engaged by at least
one robotized arm 16 and/or other transfer devices to be
sequentially moved between the aforementioned work
stations located along the carcass-structure building line
10 or, respectively, along the crown-structure building
line 11.
[0086] The carcass structure forming drum/s 12 may
have constructive and functional characteristics different
from those of the crown structure forming drum/s 13.
[0087] The apparatus 1 further comprises an assem-
bling station 14, only schematically illustrated, at which
each carcass structure 3 formed on the respective car-
cass structure forming drum 12 is coupled to one of the
crown structures 7, before being removed from the re-
spective crown structure forming drum 13.
[0088] At least one of the components of the carcass
structure 3, for example said at least one carcass ply 3a,
is obtained by depositing first strip-like elements 17a on
the carcass structure forming drum 12; and/or at least
one of the components of the crown structure 7, for ex-
ample at least one of the belt layers 7a, is obtained by
depositing second strip-like elements 17b on the respec-
tive crown structure forming drum 13.
[0089] In tyre building, the length of each strip-like el-
ement subtends the axial dimensions of the correspond-
ing carcass ply 3a or belt structure 7a respectively. In
tyre building each strip-like element has a width corre-
sponding to a fraction of the circumferential extension of
the tyre itself.
[0090] The provision and deposition of the first strip-
like elements 17a, and the second strip-like elements
17b is preferably performed at at least one cutting and
deposition station 18 provided along the carcass-struc-
ture building line 10 and/or along the crown-structure
building line 11. Devices for feeding at least one first con-
tinuous elongated element 19 and at least one second
continuous elongated element 20 operate in the cutting
and deposition station 18.
[0091] The first continuous elongated element 19 and
the second continuous elongated element 20 may ad-
vantageously be different from each other. For example,
the elastomeric layer used in preparing the first continu-
ous elongated element 19 may be manufactured using

an elastomeric material different from that used in man-
ufacturing the elastomeric layer of the second continuous
elongated element 20. Additionally or alternatively, the
reinforcing cords used in preparing the first continuous
elongated element 19 may be different, for example de-
pending on the structural characteristics and/or the
number and geometric disposition of the same, from the
reinforcing cords used for manufacturing the second con-
tinuous elongated element 20.
[0092] A separation unit 21 provides for selectively
manufacturing first strip-like elements 17a and second
strip-like elements 17b respectively separating them
from the first continuous elongated element 19 and from
the second continuous elongated element 20, selected
depending on the type of tyre intended to be manufac-
tured. The separation unit 21 for example may comprise
a shearing machine having a fixed cutter 21 a cooperating
in a predefined cutting position "T" with a moveable cutter
21 b controlled by a cutting actuator 22, for example of
the fluid dynamic type.
[0093] The separation unit 21 cooperates with deposi-
tion devices which provide for depositing the first strip-
like elements 17a and the second strip-like elements 17b
on the carcass structure forming drum 12 or on the crown
structure forming drum 13. Such deposition devices may
for example comprise at least one grip element 23 and
an application unit 24.
[0094] The grip element 23 is moveable, for example
along an auxiliary guide structure 23a, between a grip-
ping position close (or proximal) to the cutting position
"T", and an extension position far (or distal) from the cut-
ting position "T". In the gripping position the grip element
23, for example provided gripper-like, is suitable to be
activated mechanically, electromechanically or fluid me-
chanically, to grip a free end of an end stretch 19a of the
first continuous elongated element 19, or an end stretch
20a of the second continuous elongated element 20, pre-
disposed in the cutting position "T". In the extension po-
sition, the grip element 23 extends the first continuous
elongated element 19 or the second continuous elongat-
ed element 20 beyond the cutting position "T" at a radially
outer position with respect to the crown structure forming
drum 13 (or to the carcass structure forming drum 12),
supported in the cutting and deposition station 18 rotat-
ably around a geometric rotation axis thereof X. When
the grip element 23 reaches in proximity of the predefined
extension position, the separation unit 21 is activated to
cut the first continuous elongated element 19 or the sec-
ond continuous elongated element 20 in the cutting po-
sition "T" and thus determine the separation of a first
strip-like element 17a or a second strip-like element 17b,
respectively.
[0095] The application unit 24 may for example com-
prise application sliders 25, for example in form of pairs
of rollers, which can be operatively engaged with the first
continuous elongated element 19 or the second contin-
uous elongated element 20 laid beyond the cutting posi-
tion "T" and symmetrically moveable along a respective
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guide structure 24a. The guide structure 24a is moveable
towards the geometric rotation axis X of the crown struc-
ture forming drum 13 (or the carcass structure forming
drum 12), so as to radially approach - to the crown struc-
ture forming drum 13 (or to the carcass structure forming
drum 12) - the first strip-like element 17a previously sep-
arated from the first continuous elongated element 19 or
the second strip-like element 17b previously separated
from the second continuous elongated element 20, to
determine the deposition on an outer surface of the crown
structure forming drum 13 (or the carcass structure form-
ing drum 12) by the application sliders 25.
[0096] Once the deposition occurs the forming drum
13, of the crown structure (or the carcass structure form-
ing drum 12), is rotated according to a predetermined
angle around the geometric rotation axis X thereof, thus
being ready to receive a strip-like element obtained as
described above. The aforementioned operating se-
quence leads to the deposition of a plurality of first strip-
like elements 17a or second strip-like elements 17b, pref-
erably distributed in a uniform manner over the whole
circumferential extension of the respective forming drum,
even more preferably disposed in mutually approached
relationship along a circumferential extension direction
of the forming drum itself.
[0097] Strip-like elements length setting devices, com-
prising for example an end-stroke stop which can be po-
sitioned along the auxiliary guide structure 23a may be
provided for. The length of the stroke carried out by the
grip element 23 in translating between the gripping po-
sition and the extension position can thus be modified so
as to be set according to a size to be selected from time
to time as a function of the length of the strip-like elements
to be obtained.
[0098] Deposition angle setting devices, suitable for
adjusting the angular orientation of the direction of lon-
gitudinal extension of the guide structure 24a and/or of
the auxiliary guide structure 23a, i.e. the translating di-
rection of the application sliders 25 and/or of the grip
element 23, relative to the geometric rotation axis X of
each forming drum, to set it according to a value selected
from time to time as a function of a desired deposition
angle of the strip-like elements relative to the direction
of circumferential extension of the forming drum itself
may be provided for.
[0099] The deposition angle setting devices may com-
prise a rotatable structure 27 (figure 1), possibly repre-
sented by said robotized arm 16, supporting the carcass
structure forming drum 12, and/or the crown structure
forming drum 13. Additionally or alternatively, the depo-
sition angle setting devices may operate directly on the
guide structure 24a and/or on the auxiliary guide struc-
ture 23a, for modifying the orientation of the translating
direction of the application sliders 25 and/or of the grip
element 23 relative to each forming drum.
[0100] Cutting angle setting devices, predisposed for
adjusting the orientation of the separation unit 21 relative
to the longitudinal extension of the first continuous elon-

gated element 19 or the second continuous elongated
element 20, for setting it according to a value that can be
selected from time to time, for example as a function of
the desired deposition angle of the first strip-like elements
17a, or of the second strip-like elements 17b relative to
the direction of circumferential extension of the carcass
structure forming drum 12, or the crown structure forming
drum 13 may be provided for.
[0101] The cutting angle setting devices may for ex-
ample comprise a support structure 28 carrying the sep-
aration unit 21 which can be angularly positioned around
a pivoting axis "Y".
[0102] In other words, the length and/or the cutting an-
gle of the strip-like elements and/or the deposition angle
thereof on the respective forming drum are suitable to be
varied according to the needs, so as to build tyres with
different characteristics from time to time, depending on
the project specifications.
[0103] With the aim of allowing the production of tyres
with characteristics different from time to time according
to the project specifications, there is advantageously pro-
vided for the possibility of replacing the first continuous
elongated element 19 and the second continuous elon-
gated element 20 with respect to each other with the aim
production of the first strip-like elements 17a and the sec-
ond strip-like elements 17b, respectively. Regarding this,
a first loading unit 29 predisposed for positioning the first
continuous elongated element 19 with the end stretch
19a thereof aligned with the cutting position "T", and a
second loading unit 30 suitable for positioning the second
continuous elongated element 20 with the end stretch
20a thereof adjacent, preferably parallel, to the end
stretch 19a of the first continuous elongated element 19
are advantageously associated to the feeder devices of
the first continuous elongated element 19 and the second
continuous elongated element 20.
[0104] A selection unit 31 operates on the first loading
unit 29 and on the second loading unit 30 for individually
and selectively aligning the end stretch 19a of the first
continuous elongated element 19, and the end stretch
20a of the second continuous elongated element 20 to
the cutting position "T". Preferably, the selection unit 31
comprises a slide 32 carrying the first loading unit 29 and
the second loading unit 30. A selection actuator 33 car-
ried by a fixed part 33a operates on the slide 32 to se-
lectively position it between a first operating condition, in
which the first loading unit 29 is operatively aligned with
the cutting position "T", and a second operating condition
in which the second loading unit 30 is operatively aligned
with the cutting position "T".
[0105] Preferably, the slide 32 is slidably guided in a
direction perpendicular to the longitudinal extension of
the end stretch 19a of the first continuous elongated el-
ement 19, and the end stretch 20a of the second contin-
uous elongated element 20 respectively carried by the
first loading unit 29 and the second loading unit 30.
[0106] The slide 32 slides preferably parallel to a plane
containing the end stretch 19a of the first continuous elon-
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gated element 19, and the end stretch 20a of the second
continuous elongated element 20 or at least the direc-
tions of longitudinal extension of the same.
[0107] Each of said first loading unit 29 and second
loading unit 30, or at least one of them, comprises a guide
34 slidably engaging the end stretch 19a of the first con-
tinuous elongated element 19 or, respectively, the end
stretch 20a of the second continuous elongated element
20. The guide 34 is carried by a carriage 35 moveable
away and approaching relative to the cutting position "T",
preferably upon command of a threaded rod 36 opera-
tively engaged by a nut screw 37 drivable in rotation by
a motor 38. A toothed belt 39 or other transmission mem-
bers operatively connect the nut screw 37 and the motor
38, operatively carried by the slide 32, to each other.
[0108] More in particular, the carriage 35 of each load-
ing unit is alternatively moveable between an advanced
(or proximal) position in which an end of the end stretch
19a of the first continuous elongated element 19, or the
end stretch 20a of the second continuous elongated el-
ement 20, is positioned in the cutting position "T", and a
backward-moved (or distal) position in which said end is
moved backward relative to the cutting position "T".
[0109] One-way locking members 40, for example
comprising a selective locking member 41 carried by the
carriage 35 and selectively actuatable for locking said
end stretch 19a of the first continuous elongated element
19, or said end stretch 20a of the second continuous
elongated element 20 relative to the guide 34 during the
movement of the carriage 35 towards the cutting position
"T" are operatively connected to the carriage 35. The
selective locking member 41 is moveable towards the
guide 34, for example upon command of a fluid dynamic
actuator 42 fixed to the guide 34 itself, between a release
condition in which it is spaced from the end stretch 19a
of the first continuous elongated element 19, or from the
end stretch 20a of the second continuous elongated el-
ement 20 and an operating condition in which it acts in
thrust relation on the same end stretch, to lock it against
the guide 34.
[0110] Additionally or alternatively to the selective lock-
ing member 41, there may be provided at least one pair
of opposite rollers 43, at at least one of which there is
operatively coupled a freewheel one-way clutch.
[0111] The opposite rollers 43 operate on the end
stretch 19a of the first continuous elongated element 19,
or on the end stretch 20a of the second continuous elon-
gated element 20, so as to avoid the unwanted sliding
relative to the guide 34 away from the cutting position
"T", in particular when the selective locking member 41
is in the release condition and/or during the movement
of the carriage 35 towards the cutting position "T".
[0112] This allows eliminating the risk that the end
stretch 19a of the first continuous elongated element 19,
or the end stretch 20a of the second continuous elongat-
ed element 20 may move backward away from the cutting
position "T", in particular if dragged by the same weight
of the respective continuous elongated element disposed

upstream. In addition the sliding of each end stretch rel-
ative to the guide 34 in the opposite direction, i.e., ap-
proaching the cutting position "T", is not hindered.
[0113] Additionally or alternatively to the one-way lock-
ing members 40 auxiliary locking devices 44 selectively
actuatable, preferably simultaneously with the move-
ment of the carriage 35 away from the cutting position
"T", for locking an end of the end stretch 19a of the first
continuous elongated element 19 or, respectively, the
end stretch 20a of the second continuous elongated el-
ement 20 relative to the separation unit 21 may be pro-
vided for. Preferably, the auxiliary locking devices 44
comprise a pushing element 45 slidably engaged at the
moveable cutter 21 b of the separation unit 21 and actu-
atable hydraulically, for example countering the action of
a spring 46, to push the end of the end stretch 19a of the
first continuous elongated element 19, or the end stretch
20a of the second continuous elongated element 20,
against the fixed cutter 21 a.
[0114] The diagrams illustrated in figures 2 and 3 illus-
trate the operating sequence according to which the re-
placement of the first continuous elongated element 19
and the second continuous elongated element 20 used
in the production of the first strip-like elements 17a, and,
respectively, the second strip-like elements 17b occurs.
[0115] Figure 2 shows a situation in which the first con-
tinuous elongated element 19 is predisposed to be used
for the production of the first strip-like elements 17a. The
slide 32 is positioned in the first operating position, so
that the end stretch 19a of the first continuous elongated
element 19 is positioned with direction of longitudinal ex-
tension thereof aligned with the cutting position "T".
[0116] The end stretch 20a of the second continuous
elongated element 20 is predisposed on the carriage 35
of the second loading unit 30, in an adjacent position
relative to the end stretch 19a of the first continuous elon-
gated element 19.
[0117] Upon the control of the respective motor 38, the
carriage 35 of the first loading unit 29 is translated in the
advanced position like in figure 2, so that the free end of
the first continuous elongated element 19 is positioned
in a grip position coincident or close to the cutting position
"T".
[0118] In cases where the fixed and movable cutters
21 a, 21 b of the separation unit 21 are sufficiently spaced,
the gripping position may coincide with the cutting posi-
tion "T", given that the grip element 23 may be inserted
therebetween to grip the free end of the first continuous
elongated element 19 and laying the latter beyond the
cutting position "T". This event for example may occur
when the continuous elongated element 19 has longitu-
dinal cords of the textile type, or however such not to
require particularly high cutting efforts to separate the
first strip-like elements 17a. Should one, like in the illus-
trated example, prefer to avoid an insertion of the grip
element 23 between the fixed and moveable cutters 21
a, 21 b, the free end of the first continuous elongated
element 19 may be brought beyond the cutting position
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"T", by means of a pre-advancing action preferably per-
formed cooperating with the auxiliary locking devices 44.
The pre-advancing action may be useful, for example,
when using continuous elongated elements having metal
cords, which require high cutting forces for separating
the strip-like elements. The obtainment of high cutting
forces may make it preferable to confer a relatively low
stroke to the moveable cutter 21b of the separation unit
21, so as to hinder or prevent the insertion of the grip
element 23 between the fixed cutter 21a and the move-
able cutter 21 b.
[0119] With the aim of performing the pre-advancing
operation, the pushing element 45 of the auxiliary locking
devices 44 is suitable to be actuated for pressing the free
end of the first continuous elongated element 19 against
the fixed cutter 21 a, so as to lock the end stretch 19a
relative to the separation unit 21 during a subsequent
moving away of the carriage 35 from the cutting position
"T". After activating the selective locking member 41 and
deactivating the thrust action of the pushing element 45,
a new movement of the carriage 35 towards the cutting
position "T" is controlled, preferably according to a stroke
of a lesser extent than a movement stroke of the grip
element 23. This allows obtaining the desired pre-ad-
vancing of the free end of the first continuous elongated
element 19 beyond the cutting position "T", up to a grip-
ping position in which the end itself may be easily reached
by the grip element 23 with the aim of extending the first
continuous elongated element 19. A first strip-like ele-
ment 17a may thus be separated from the first continuous
elongated element 19 and applied on the carcass struc-
ture forming drum 12 or, as exemplified in figures 2 and
3, on the belt structure forming drum 13. The pre-advanc-
ing action is repeated after the separation of each first
strip-like element 17a, to predispose the free end of the
first continuous elongated element 19 for the subsequent
formation of a new first strip-like element 17a.
[0120] The aforementioned actions of laying, cutting,
depositing and possible pre-advancing are repeated cy-
clically up to forming at least one component of a first
tyre being processed, by means of a plurality of first strip-
like elements 17a distributed circumferentially. Such
component may for example comprise at least one belt
structure 7a formed on a first crown structure forming
drum 13 in the crown-structure building line 11, and/or
at least one carcass ply 3a formed on a first carcass
structure forming drum 12 in the carcass-structure build-
ing line 10.
[0121] When there is required the use of the second
continuous elongated element 20 instead of the first con-
tinuous elongated element 19 (for example when one
desires to build a carcass or crown structure using strip-
like elements different from those used for the previous
carcass structure or crown, or when one desires to build
the same carcass or crown structure by means of carcass
plies or belt layers obtained by means of different strip-
like elements), the carriage 35 of the first loading unit 29
is returned in the backward-moved position, so that the

end stretch 19a of the first continuous elongated element
19 is displaced longitudinally away from the cutting po-
sition "T". The selection actuator 33 thus translates the
slide 32 from the first to the second operating condition,
to align the second loading unit 30 with the cutting posi-
tion "T", while the first loading unit 29 is displaced later-
ally. The end stretch 19a of the first continuous elongated
element 19, and the end stretch 20a of the second con-
tinuous elongated element 20 are thus simultaneously
translated in a transverse direction, more in particular
perpendicularly, to the their longitudinal extension, up to
aligning the end stretch 20a of the second continuous
elongated element 20 to the cutting position "T".
[0122] A translation of the second loading unit 30 up
to the respective advanced position determines the po-
sitioning of the free end of the second continuous elon-
gated element 20 in the cutting position "T", like in figure
3. The second continuous elongated element 20 is thus
predisposed to be used for the production of second strip-
like elements 17b. The second strip-like elements 17b,
for example used for manufacturing a second tyre, may
be deposited, for example, on at least one second car-
cass structure forming drum 12, or on a second crown
structure forming drum 13 like indicated in figure 3, en-
gaged in the cutting and deposition station 18 replacing
the first carcass structure forming drum 12 or, respec-
tively, the first crown structure forming drum 13 previous-
ly used for processing the first tyre.
[0123] Alternatively, the second strip-like elements
17b may be deposited on the same first carcass structure
forming drum 12, or first crown structure forming drum
13, for the production of at least one further component,
for example a second carcass ply 3a or a second belt
structure 7a of the aforementioned first tyre being proc-
essed.
[0124] The provision and deposition of the second
strip-like elements 17b obtained from the second contin-
uous elongated element 20 may be carried out in a man-
ner analogous to that described with reference to the
provision and deposition of the first strip-like elements
17a obtained from the first continuous elongated element
19.
[0125] It should be observed that the operations to be
performed to replace the first continuous elongated ele-
ment 19 and the second continuous elongated element
20 being processed are substantially limited to the back-
ward movement of the carriage 35 carrying the continu-
ous elongated element in use, translating the slide 32
and advancing in the carriage 35 carrying the other con-
tinuous elongated element to be used, followed by the
possible pre-advancing action.
[0126] Such operations are suitable to be performed
with extremely quick periods of time, in the order of a few
seconds, simultaneously with the performance of other
operations, such as for example the replacement of the
forming drum in the cutting and deposition station and/or
other operations for setting the station itself, so as not to
delay the process further.
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Claims

1. A process for building tyres comprising:

manufacturing carcass structures (3);
manufacturing crown structures (7);
assembling each carcass structure (3) to one of
said crown structures (7);

wherein at least one of said actions for manufactur-
ing carcass structures (3) and manufacturing crown
structures (7) comprises:

positioning a first continuous elongated element
(19) so that its end stretch (19a) is aligned with
a cutting position (T);
positioning a second continuous elongated ele-
ment (20) so that its end stretch (20a) is in side
by side relationship with the end stretch (19a)
of the first continuous elongated element (19);
forming first strip-like elements (17a) from said
first continuous elongated element (19);
depositing said first strip-like elements (17a) on
a first forming drum (12, 13);
translating the end stretches (19a) of the first
continuous elongated element (19), and the end
stretches (20a) of the second continuous elon-
gated element (20) in a transverse direction rel-
ative to their longitudinal extension to align the
end stretch (20a) of the second continuous elon-
gated element (20) to said cutting position (T);
forming second strip-like elements (17b) from
said second continuous elongated element (20);
depositing said second strip-like elements (17b)
on a second forming drum (12,13).

2. A process as claimed in claim 1, wherein a first tyre
being processed on said first forming drum (12, 13)
is at least partly formed during said action of depos-
iting said first strip-like elements (17a), and a second
tyre being processed on said second forming drum
(12, 13) is at least partly formed during said action
of depositing said second strip-like elements (17b).

3. A process as claimed in claim 1, wherein a tyre being
processed is at least partly formed during said action
of depositing said first strip-like elements (17a), on
said first forming drum (12, 13) and said second strip-
like elements (17b) on said second forming drum
(12, 13), said first forming drum (12, 13) coinciding
with said second forming drum (12, 13).

4. A process as claimed in one or more of the preceding
claims, wherein an elastomeric layer used in prepar-
ing the first continuous elongated element (19) is
manufactured using an elastomeric material differ-
ent from that used for manufacturing a correspond-
ing elastomeric layer used in preparing the second

continuous elongated element (20).

5. A process as claimed in one or more of the preceding
claims, wherein in preparing the first continuous
elongated element (19), reinforcing cords are used
that are different from the reinforcing cords used for
manufacturing the second continuous elongated el-
ement (20).

6. A process as claimed in one or more of the preceding
claims, wherein said translating action is carried out
simultaneously on the end stretch (19a) of the first
continuous elongated element (19) and on the end
stretch (20a) of the second continuous elongated el-
ement (20).

7. A process as claimed in one or more of the preceding
claims, wherein said translating action is carried out
in a direction perpendicular to the longitudinal exten-
sion of the end stretch (19a) of the first continuous
elongated element (19) and of the end stretch (20a)
of the second continuous elongated element (20).

8. A process as claimed in one or more of the preceding
claims, wherein the end stretch (19a) of the first con-
tinuous elongated element (19) is longitudinally
moved backward away from the cutting position (T)
before said translating action.

9. A process as claimed in one or more of the preceding
claims, wherein the action of depositing each first
strip-like element (17a) or second strip-like element
(17b) precedes the formation of each first strip-like
element (17a) or second strip-like element (17b).

10. A plant for building tyres for vehicle wheels, compris-
ing:

- a carcass-structure building line (10);
- a crown-structure building line (11);
- an assembling station (14) for coupling each
carcass structure (3) to one of said crown struc-
tures (7);

wherein at least one of said carcass-structure build-
ing line (10) and crown-structure building line (11)
comprises:

- devices for feeding at least one first continuous
elongated element (19) and one second contin-
uous elongated element (20);
- a first loading unit (29) for positioning the first
continuous elongated element (19) so that its
end stretch (19a) is aligned with a cutting posi-
tion (T);
- a second loading unit (30) for positioning the
second continuous elongated element (20) so
that its end stretch (20a) is disposed in side by
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side relationship with the end stretch (19a) of
the first continuous elongated element (19);
- a selection unit (31) for individually and selec-
tively aligning the end stretch (19a) of the first
continuous elongated element (19) and the end
stretch (20a) of the second continuous elongat-
ed element (20) with said cutting position (T);
- a separation unit (21) operating in the cutting
position (T) for forming first strip-like elements
(17a) and second strip-like elements (17b) re-
spectively from said first continuous elongated
element (19) and second continuous elongated
element (20);
- deposition devices for depositing said first strip-
like elements (17a) and second strip-like ele-
ments (17b) on a first forming drum (12, 13) and
a second forming drum (12, 13), respectively.

11. A plant as claimed in claim 10, wherein at least one
of said first loading unit (29) and second loading unit
(30) comprises a guide (34) slidably engaging the
end stretch (19a) of the first continuous elongated
element (19) or the end stretch (20a) of the second
continuous elongated element (20), respectively.

12. A plant as claimed in claim 10 or 11, wherein said
selection unit (31) comprises:

- a slide (32) carrying said first loading unit (29)
and second loading unit (30);
- a selection actuator (33) operating on the slide
(32) to selectively position it between a first op-
erating condition at which the first loading unit
(29) is operatively aligned with the cutting posi-
tion (T) and a second operating condition at
which the second loading unit (30) is operatively
aligned with the cutting position (T).

13. A plant as claimed in one or more of claims 10 to 12,
wherein at least one of said first loading unit (29) and
second loading unit (30) comprises:

- a carriage (35) alternately movable away from
and close to the cutting position (T), and carrying
said guide (34);
- one-way locking members (40) operating on
the end stretch (19a) of the first continuous elon-
gated element (19) or on the end stretch (20a)
of the second continuous elongated element
(20) for preventing sliding thereof relative to the
guide (34) away from the cutting position (T),
without preventing sliding of the end stretch
(19a) of the first continuous elongated element
(19) or of the end stretch (20a) of the second
continuous elongated element (20) respective-
ly, relative to the guide (34) towards the cutting
position (T).

14. A plant as claimed in one or more of claims 10 to 13,
further comprising auxiliary locking devices (44) sus-
ceptible of being selectively activated for locking an
extremity of the end stretch (19a) of the first contin-
uous elongated element (19) or of the end stretch
(20a) of the second continuous elongated element
(20) relative to the separation unit (21).

15. A plant as claimed in one or more of claims 10 to 14,
wherein said deposition devices comprise a grip el-
ement (23) movable in the continuation of a longitu-
dinal extension direction of the end stretch (19a) of
said first continuous elongated element (19) or of the
end stretch (20a) of said second continuous elon-
gated element (20), between a grip position close to
the cutting position (T) and an extended position far
from the cutting position (T).

Patentansprüche

1. Verfahren zur Herstellung von Reifen, das die fol-
genden Schritte umfasst:

Herstellen von Karkassenstrukturen (3);
Herstellen von Zenithstrukturen (7);
Zusammenbauen jeder Karkassenstruktur (3)
mit einer der Zenithstrukturen (7);

wobei zumindest eine der Aktionen zur Herstellung
der Karkassenstrukturen (3) und zur Herstellung der
Zenithstrukturen (7) umfasst:

Positionieren eines ersten durchgehenden
länglichen Elements (19), so dass sein En-
dabschnitt (19a) mit einer Schnittposition (T)
ausgerichtet ist;
Positionieren eines zweiten durchgehenden
länglichen Elements (20), so dass sein En-
dabschnitt (20a) in einer Beziehung Seite an
Seite mit dem Endabschnitt (19a) des ersten
durchgehenden länglichen Elements (19) steht;
Bilden erster streifenförmiger Elemente (17a)
aus dem ersten durchgehenden länglichen Ele-
ment (19);
Ablegen der ersten streifenförmigen Elemente
(17a) an einer ersten Formungstrommel (12,
13);
Übertragen der Endabschnitte (19a) des ersten
durchgehenden länglichen Elements (19) und
der Endabschnitte (20a) des zweiten durchge-
henden länglichen Elements (20) in einer quer-
verlaufenden Richtung relativ zu ihrer Längser-
streckung, um den Endabschnitt (20a) des zwei-
ten durchgehenden länglichen Elements (20) an
der Schnittposition (T) auszurichten;
Bilden zweiter streifenförmiger Elemente (17b)
aus dem zweiten durchgehenden länglichen
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Element (20);
Ablegen der zweiten streifenförmigen Elemente
(17b) an einer zweiten Formungstrommel (12,
13).

2. Verfahren nach Anspruch 1, wobei ein erster aktuell
bearbeiteter Reifen an der ersten Formungstrommel
(12, 13) zumindest zum Teil während der Aktion des
Ablegens der ersten streifenförmigen Elemente
(17a) gebildet wird, und ein zweiter aktuell bearbei-
teter Reifen an der zweiten Formungstrommel (12,
13) zumindest teilweise während der Aktion des Ab-
legens der zweiten streifenförmigen Elemente (17b)
gebildet wird.

3. Verfahren nach Anspruch 1, wobei ein aktuell bear-
beiteter Reifen zumindest teilweise während der Ak-
tion des Ablegens der ersten streifenförmigen Ele-
mente (17a) an der ersten Formungstrommel (12,
13), und der zweiten streifenförmigen Elemente
(17b) an der zweiten Formungstrommel (12, 13) ge-
bildet wird, wobei die erste Formungstrommel (12,
13) mit der zweiten Formungstrommel (12, 13) zu-
sammenfällt.

4. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, wobei eine Elastomerlage, die
zur Herstellung des ersten durchgehenden längli-
chen Elements (19) verwendet wird, unter Verwen-
dung eines elastomeren Materials hergestellt ist,
dass sich von jenem unterscheidet, dass für die Her-
stellung einer entsprechenden Elastomerlage ver-
wendet wird, die in der Herstellung des zweiten
durchgehenden länglichen Elements (20) verwen-
det wird.

5. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, wobei bei der Herstellung des
ersten durchgehenden länglichen Elements (19)
Verstärkungsdrähte verwendet werden, die sich von
jenen Verstärkungsdrähten unterscheiden, die zur
Herstellung des zweiten durchgehenden länglichen
Elements (20) verwendet werden.

6. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, wobei die Übertragungsaktion
gleichzeitig an dem Endabschnitt (19a) des ersten
durchgehenden länglichen Elements (19) und an
dem Endabschnitt (20a) des zweiten durchgehen-
den länglichen Elements (20) ausgeführt wird.

7. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, wobei die Übertragungsaktion
in einer Richtung senkrecht zu der Längserstre-
ckung des Endabschnitts (19a) des ersten durchge-
henden länglichen Elements (19) und des En-
dabschnitts (20a) des zweiten durchgehenden läng-
lichen Elements (20) ausgeführt wird.

8. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, wobei der Endabschnitt (19a)
des ersten durchgehenden länglichen Elements (19)
vor der Übertragungsaktion der Länge nach zurück
und von der Schnittposition (T) weg bewegt wird.

9. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, wobei die Aktion des Ablegens
jedes ersten streifenförmigen Elements (17a) oder
zweiten streifenförmigen Elements (17b) der Bildung
des ersten streifenförmigen Elements (17a) oder des
zweiten streifenförmigen Elements (17b) voraus-
geht.

10. Anlage zur Herstellung von Reifen für Fahrzeugrä-
der, umfassend:

- eine Karkassenstruktur-Fertigungslinie (10);
- eine Zenithstruktur-Fertigungslinie (11);
- eine Montagestation (14) zur Kopplung jeder
Karkassenstruktur (3) mit einer der Zenithstruk-
turen (7);

wobei zumindest entweder die Karkassenstruktur-
Fertigungslinie (10) und Zenithstruktur-Fertigungsli-
nie (11) umfasst:

- Einrichtungen zum Zuführen zumindest eines
ersten durchgehenden länglichen Elements
(19) und eines zweiten durchgehenden längli-
chen Elements (20);
- eine erste Beladeeinheit (29) zum Positionie-
ren des ersten durchgehenden länglichen Ele-
ments (19), so dass sein Endabschnitt (19a) mit
der Schnittposition (T) ausgerichtet ist;
- eine zweite Beladeeinheit (30) zum Positionie-
ren des zweiten durchgehenden länglichen Ele-
ments (20), so dass sein Endabschnitt (20a) in
einer Beziehung Seite an Seite mit dem En-
dabschnitt (19a) des ersten durchgehenden
länglichen Elements (19) angeordnet ist;
- eine Auswahleinheit (31) zum individuellen und
selektiven Ausrichten des Endabschnitts (19a)
des ersten durchgehenden länglichen Elements
(19) und des Endabschnitts (20a) des zweiten
durchgehenden länglichen Elements (20) mit
der Schnittposition (T);
- eine Trenneinheit (21), die in der Schnittposi-
tion (T) arbeitet, zur Bildung erster streifenför-
miger Elemente (17a) und zweiter streifenförmi-
ger Elemente (17b) jeweils aus dem ersten
durchgehenden länglichen Element (19) und
dem zweiten durchgehenden länglichen Ele-
ment (20);
- Ablageeinrichtungen zum Ablegen der ersten
streifenförmigen Elemente (17a) und der zwei-
ten streifenförmigen Elemente (17b) jeweils an
einer ersten Formungstrommel (12, 13) und ei-
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ner zweiten Formungstrommel (12, 13).

11. Anlage nach Anspruch 10, wobei zumindest eine der
ersten Beladeeinheit (29) und der zweiten Belade-
einheit (30) eine Führung (34) umfasst, die jeweils
verschiebbar mit dem Endabschnitt (19a) des ersten
durchgehenden länglichen Elements (19) oder dem
Endabschnitt (20a) des zweiten durchgehenden
länglichen Elements (20) in Eingriff steht.

12. Anlage nach Anspruch 10 oder 11, wobei die Aus-
wahleinheit (31) umfasst:

- einen Schlitten (32), der die erste Beladeein-
heit (29) und die zweite Beladeeinheit (30) trägt;
- einen Auswahlaktuator (33), der auf den Schlit-
ten (32) wirkt, um diesen selektiv zwischen ei-
nem ersten Betriebszustand, in dem die erste
Beladeeinheit (29) operativ mit der Schnittposi-
tion (T) ausgerichtet ist, und einem zweiten Be-
triebszustand, in dem die zweite Beladeeinheit
(30) operativ mit der Schnittposition (T) ausge-
richtet ist, zu positionieren.

13. Anlage nach einem oder mehreren der Ansprüche
10 bis 12, wobei zumindest eine der ersten Belade-
einheit (29) und der zweiten Beladeeinheit (30) um-
fasst:

- einen Wagen (35), der abwechselnd von der
Schnittposition (T) weg und in diese hin beweg-
lich ist, und die Führung (34) trägt;
- Einweg-Verriegelungselemente (40), die auf
den Endabschnitt (19a) des ersten durchgehen-
den länglichen Elements (19) oder auf den En-
dabschnitt (20a) des zweiten durchgehenden
länglichen Elements (20) wirken, um dessen
Verschiebung relativ zu der Führung (34) weg
von der Schnittposition (T) zu verhindern, ohne
jeweils das Verschieben des Endabschnitts
(19a) des ersten durchgehenden länglichen Ele-
ments (19) oder des Endabschnitts (20a) des
zweiten durchgehenden länglichen Elements
(20) relativ zu der Führung (34) zu der Schnitt-
position (T) hin zu verhindern.

14. Anlage nach einem oder mehreren der Ansprüche
10 bis 13, des Weiteren umfassend Hilfsverriege-
lungseinrichtungen (44), die geeignet sind, selektiv
aktiviert zu werden, um ein Endstück des En-
dabschnitts (19a) des ersten durchgehenden läng-
lichen Elements (19) oder des Endabschnitts (20a)
des zweiten durchgehenden länglichen Elements
(20) relativ zu der Trenneinheit (21) zu verriegeln.

15. Anlage nach einem oder mehreren der Ansprüche
10 bis 14, wobei die Ablegeeinrichtungen ein Greif-
element (23) umfassen, das in Fortsetzung der

Längserstreckungsrichtung des Endabschnitts
(19a) des ersten durchgehenden länglichen Ele-
ments (19) oder des Endabschnitts (20a) des zwei-
ten durchgehenden länglichen Elements (20) zwi-
schen einer Greifposition nahe der Schnittposition
(T) und einer ausgefahrenen Position entfernt von
der Schnittposition (T) beweglich ist.

Revendications

1. Procédé pour la construction de pneus comprenant :

la fabrication de structures de carcasse (3) ;
la fabrication de structures de sommet (7) ;
l’assemblage de chaque structure de carcasse
(3) à l’une desdites structures de sommet (7) ;

où au moins l’une desdites actions pour la fabrication
de structures de carcasse (3) et la fabrication de
structures de sommet (7) comprend :

le positionnement d’un premier élément allongé
continu (19) de sorte que sa partie extrême (19a)
soit alignée avec une position de découpe (T) ;
le positionnement d’un deuxième élément allon-
gé continu (20) de sorte que sa partie extrême
(20a) soit dans une relation côte à côte avec la
partie extrême (19a) du premier élément allongé
continu (19) ;
la formation de premiers éléments en forme de
ruban (17a) à partir dudit premier élément allon-
gé continu (19) ;
le dépôt desdits premiers éléments en forme de
ruban (17a) sur un premier tambour de formage
(12, 13) ;
la translation des parties extrêmes (19a) du pre-
mier élément allongé continu (19) et des parties
extrêmes (20a) du deuxième élément allongé
continu (20) dans une direction transversale par
rapport à leur extension longitudinale pour ali-
gner la partie extrême (20a) du deuxième élé-
ment allongé continu (20) avec ladite position
de découpe (T) ;
la formation de deuxièmes éléments en forme
de ruban (17b) à partir dudit deuxième élément
allongé continu (20) ;
le dépôt desdits deuxièmes éléments en forme
de ruban (17b) sur un deuxième tambour de for-
mage (12, 13).

2. Procédé tel que revendiqué dans la revendication 1,
dans lequel un premier pneu en cours de traitement
sur ledit premier tambour de formage (12, 13) est au
moins partiellement formé pendant ladite action de
dépôt desdits premiers éléments en forme de ruban
(17a) et un deuxième pneu en cours de traitement
sur ledit deuxième tambour de formage (12, 13) est
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au moins partiellement formé pendant ladite action
de dépôt desdits deuxièmes éléments en forme de
ruban (17b).

3. Procédé tel que revendiqué dans la revendication 1,
dans lequel un pneu en cours de traitement est au
moins partiellement formé pendant ladite action de
dépôt desdits premiers éléments en forme de ruban
(17a) sur ledit premier tambour de formage (12, 13)
et desdits deuxièmes éléments en forme de ruban
(17b) sur ledit deuxième tambour de formage (12,
13), ledit premier tambour de formage (12, 13) coïn-
cidant avec ledit deuxième tambour de formage (12,
13).

4. Procédé tel que revendiqué dans une ou plusieurs
des revendications précédentes, dans lequel une
couche élastomère utilisée dans la préparation du
premier élément allongé continu (19) est fabriquée
en utilisant un matériau élastomère différent de celui
utilisé pour fabriquer une couche élastomère corres-
pondante utilisée dans la préparation du deuxième
élément allongé continu (20).

5. Procédé tel que revendiqué dans une ou plusieurs
des revendications précédentes, dans lequel dans
la préparation du premier élément allongé continu
(19), des cordons de renforcement sont utilisés qui
sont différents des cordons de renforcement utilisés
pour fabriquer le deuxième élément allongé continu
(20).

6. Procédé tel que revendiqué dans une ou plusieurs
des revendications précédentes, dans lequel ladite
action de translation est effectuée simultanément
sur la partie extrême (19a) du premier élément al-
longé continu (19) et sur la partie extrême (20a) du
deuxième élément allongé continu (20).

7. Procédé tel que revendiqué dans une ou plusieurs
des revendications précédentes, dans lequel ladite
action de translation est effectuée dans une direction
perpendiculaire à l’extension longitudinale de la par-
tie extrême (19a) du premier élément allongé continu
(19) et de la partie extrême (20a) du deuxième élé-
ment allongé continu (20) .

8. Procédé tel que revendiqué dans une ou plusieurs
des revendications précédentes, dans lequel la par-
tie extrême (19a) du premier élément allongé continu
(19) est déplacée longitudinalement vers l’arrière
loin de la position de découpe (T) avant ladite action
de translation.

9. Procédé tel que revendiqué dans une ou plusieurs
des revendications précédentes, dans lequel l’action
de dépôt de chaque premier élément en forme de
ruban (17a) ou deuxième élément en forme de ruban

(17b) précède la formation de chaque premier élé-
ment en forme de ruban (17a) ou deuxième élément
en forme de ruban (17b).

10. Installation pour la construction de pneus pour roues
de véhicule, comprenant :

- une ligne de fabrication de structure de car-
casse (10) ;
- une ligne de fabrication de structure de sommet
(11) ;
- une station d’assemblage (14) pour coupler
chaque structure de carcasse (3) à l’une desdi-
tes structures de sommet (7) ;

où au moins l’une de ladite ligne de fabrication de
structure de carcasse (10) et de ladite ligne de fa-
brication de structure de sommet (11) comprend :

- des dispositifs pour acheminer au moins un
premier élément allongé continu (19) et un
deuxième élément allongé continu (20) ;
- une première unité de chargement (29) pour
positionner le premier élément allongé continu
(19) de sorte que sa partie extrême (19a) soit
alignée avec une position de découpe (T) ;
- une deuxième unité de chargement (30) pour
positionner le deuxième élément allongé conti-
nu (20) de sorte que sa partie extrême (20a) soit
disposée dans une relation côte à côte avec la
partie extrême (19a) du premier élément allongé
continu (19) ;
- une unité de sélection (31) pour aligner indivi-
duellement et sélectivement la partie extrême
(19a) du premier élément allongé continu (19)
et la partie extrême (20a) du deuxième élément
allongé continu (20) avec ladite position de dé-
coupe (T) ;
- une unité de séparation (21) fonctionnant dans
la position de découpe (T) pour former des pre-
miers éléments en forme de ruban (17a) et des
deuxièmes éléments de type ruban (17b) res-
pectivement à partir dudit premier élément al-
longé continu (19) et dudit deuxième élément
allongé continu (20) ;
- des dispositifs de dépôt pour déposer lesdits
premiers éléments en forme de ruban (17a) et
lesdits deuxièmes éléments en forme de ruban
(17b) sur un premier tambour de formage (12,
13) et un deuxième tambour de formation (12,
13), respectivement.

11. Installation telle que revendiquée dans la revendica-
tion 10, dans laquelle au moins l’une de ladite pre-
mière unité de chargement (29) et de ladite deuxiè-
me unité de chargement (30) comprend un guide
(34) s’engageant en coulissement avec la partie ex-
trême (19a) du premier élément allongé continu (19)
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ou la partie extrême (20a) du deuxième élément al-
longé continu (20), respectivement.

12. Installation telle que revendiquée dans la revendica-
tion 10 ou 11, dans laquelle ladite unité de sélection
(31) comprend :

- un coulisseau (32) portant ladite première unité
de chargement (29) et ladite deuxième unité de
chargement (30) ;
- un actionneur de sélection (33) agissant sur le
coulisseau (32) pour le positionner sélective-
ment entre un premier état de fonctionnement
auquel la première unité de chargement (29) est
alignée de manière fonctionnelle avec la posi-
tion de découpe (T) et un deuxième état de fonc-
tionnement auquel la deuxième unité de char-
gement (30) est alignée de manière fonctionnel-
le avec la position de découpe (T).

13. Installation telle que revendiquée dans une ou plu-
sieurs des revendications 10 à 12, dans laquelle au
moins l’une de ladite première unité de chargement
(29) et de ladite deuxième unité de chargement (30)
comprend :

- un chariot (35) s’éloignant et se rapprochant
de manière alternée de la position de découpe
(T) et portant ledit guide (34) ;
- des éléments de verrouillage unidirectionnel
(40) agissant sur la partie extrême (19a) du pre-
mier élément allongé continu (19) ou sur la partie
extrême (20a) du deuxième élément allongé
continu (20) pour empêcher son coulissement
par rapport au guide (34) loin de la position de
découpe (T), sans empêcher le coulissement de
la partie extrême (19a) du premier élément al-
longé continu (19) ou de la partie extrême (20a)
du deuxième élément allongé continu (20) res-
pectivement, par rapport au guide (34) vers la
position de découpe (T).

14. Installation telle que revendiquée dans une ou plu-
sieurs des revendications 10 à 13, comprenant en
outre des dispositifs de verrouillage auxiliaires (44)
susceptibles d’être activés sélectivement pour ver-
rouiller une extrémité de la partie extrême (19a) du
premier élément allongé continu (19) ou de la partie
extrême (20a) du deuxième élément allongé continu
(20) par rapport à l’unité de séparation (21).

15. Installation telle que revendiquée dans une ou plu-
sieurs des revendications 10 à 14, dans laquelle les-
dits dispositifs de dépôt comprennent un élément de
saisie (23) mobile dans le prolongement d’une direc-
tion d’extension longitudinale de la partie extrême
(19a) dudit premier élément allongé continu (19) ou
de la partie extrême (20a) dudit deuxième élément

allongé continu (20), entre une position de saisie à
proximité de la position de découpe (T) et une posi-
tion étendue éloignée de la position de découpe (T).
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