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(57) Abrége/Abstract:
An extrusion head defined by a number of superimposed plates and by a casing housing the plates and defining two shoulder

surfaces forming an angle and perpendicular to the plates; the plates, when packed together, defining an intermediate guide
duct for reinforcing wires and two supply ducts for extruded elastomeric material located on opposite sides of the intermediate
duct, and providing for locking together a wire guiding device and a die presenting respective flat shoulders parallel to a first of
the shoulder surfaces and pressed by the plates into contact with one another and with the first shoulder surface, with the die

located between the first shoulder surface and the wire guiding device.
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Abstract of the Disclosure

WAL RN

An extrusion head defined by a number of
superimposed plates and by a casing housing the plates
and defining two shoulder surfaces forming an angle
and perpendicular to the plates; the plates, when
packed together, defining an intermediate guide duct
for reinforcing wires and two supply ducts for
extruded elastomeric material located on opposite
sides of the intermediate duct, and providing for
locking together a wire guiding device and a die
presenting respective flat shoulders parallel to a
first of the shoulder surfaces and pressed by the
plates 1into contact with one another and with the
first shoulder surface, with the die located between
the first shoulder surface anad the wire guilding

device.

" " IR TR L T L URTH L LU L Y L Er I LR T B FLEY LYEET LR v C PR PYTERS | FY SR PR TPy oy PO | TP AT CT1 I LFTE LT BT BT BT



EXTRUSION HEAD FOR PRODUCING TREAD PLIES FOR ROAD VEHI-

CLE TIRES

The present invention relates to an extrusion head for
producing tread plies for road vehicle tires.

In particular, the present invention relates to an extr-
usion head of the type comprising a number of shaped
plates, a wire guiding device and a die. When packed to-
gether, said plates define an 1intermediate guide duct
for reinforcing wires, and two supply ducts for extruded
elastomeric material located on opposite sides of the
guide duct, and provide for 1locking together the wire
guiding device and the die.

Known extrusion heads of the aforementioned type normal-
ly comprise a pack of four plates, the middle tﬁo of
which define the intermediate guide duct and two cavi-
ties respectively housing the wire guiding device and
die, which are kept a given distance apart so as‘to de-
fine an upper ‘and lower passage between the die inlet

and the two ducts supplying the elastomeric material.

The major drawback of such an arrangement 1s that the

wire guiding device and die, the mutual position of



2063015

which determines the geometrical characteristics of the

tread plies, present separate connecting points or

shoulders and are not directly connected. Consequently,

differing wear on the shoulders results in a correspond-

ing variation in the mutual position of the wire guiding

device and die and 1in the characteristics of the tread

plies.

It is an object of the present invention to provide an

extrusion head of the aforementioned type designed to

overcome the aforementioned drawback.

According to the present invention, there 1s provided an

extrusion head for producing tread plies for road vehi-

cle tires, connectable to the mouth of an extruder and

comprising a number of shaped plates, a wire guiding de-

vice and a die; sald plates, when packed together, de-

fining an intermediate guide duct for reinforcing wires,

and two supply ducts for extruded elastomeric material

located on opposite sides of said guide duct, and lock-.
ing together sald wire guiding device and said die;

characterised by the fact that it also comprises locat-
ing wall means perpendiculér to said plates; said die
presenting a first and second opposite surface parallel
to said locating wall means; said wire guiding device
presenting a third surface parallel to said locating
wall means; and pressure.means being provided for acting
on said plates in a first direction perpendicular to
said locating wall means, so as to compress said die

with said first surface contacting said locating wall



means, and said wire guiding device with said third sur-
face contacting said second surface.

A non-limiting embodiment of the present invention will
be described by way of example with reference to the ac-
companying drawings, in which:

Fig.l shows a schematic plan view of a preferred embodi-
ment of an extrusion head in accordance with the present
invention;

Fi1g.2 shows a schematic exploded view of the Fig.l head
with parts removed for simplicity;

Fig.3 shows a section along line III-III in Fig.l.
Number 1 in Fig.s 1 to 3 indicates an extrusion head for

producing tread plies (not shown) for road vehicle

tires.

Head 1 comprises an intermediate body 2 substantially in
the form of a rectangular parallelepipedon defined lat-
erally by a front surface 3, rear surface 4 and two lat-
eral surfaces 5 and 6.

Body 2 comprises four superimposed plates 7, 8, 9 and
10, of which plates 8 and 9, arranged contacting each
other between plates 7 and 10, are the same width as but
shorter than plates 7 and 10, and are arranged with
thelir rear end surfaces coplanar with the respective
rear surfaces of plates 7 and 10 so as to define rear
surface 4.

Top plate 7 and adjacent plate 8 are so shaped as to de-
fine a duct 11 having a substantially L-shaped horizon-

tal section and an inlet at one end opening on to
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surface 6 and communicating with the mouth 12 of an ex-
truder 13.

In particular, for defining duct 11, the top surface of
plate 8 presents a substantially L-shaped groove 14 ex-
tending from an inlet 15 facing surface 6 to an outlet
16 at front surface 17 of plate 8 facing, parallel to
and set back in relation to surface 3. Similarly, the
bottom surface of plate 7 presents a groove 18 identical
to groove 14 and extending from an inlet 19 facing mouth
15. As 1t nears the outlet end of duct 11, groove 18
gradually gets shallower until, at outlet 16, the bottom
of groove 18 blends with an obligue lateral surface 20

of a plate 21 parallel to surface 3 and projecting down-

wards from the bottom surface of plate 7. Plate 21 is as
long as the width of groove 18, is 1located centrally on
plate 7, and, on the side facing surface 3, 1is defined
by a surface 22 perpendicular to plate 7 and parallel to
surface 3, a top portion of which i1s formed by the front
lateral surface of plate 7.

Bottom plate 10 and adjacent plate 9 are so shaped as to
define a duct 23 which, like duct 11, presents ‘a sub-
stantially L-shaped horizontal section and an inlet at

one end opening on to surface 6 and communicating with

the mouth 12 of extruder 13.

In particular, for defining duct 23, the bottom surface
of plate 9 presents a substantially L-shaped dgroove 24
extending from an inlet 25 facing surface 6 to an outlet

26 at front surface 27 of plate 9 facing, parallel to
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and set back in relation to surface 3. Similarly, the
top surface of plate 10 presents a groove 28 identical
to groove 24 and extending from an inlet 29 facing mouth
25. As 1t nears the outlet end of duct 23, groove 28
gradually gets shallower until, at outlet 26, the bottom
of groove 28 blends with an oblique lateral surface 30
of a plate 31 parallel to surface 3 and projecting up-
wards from the top surface of plate 10. Plate 31 1is as
long as the width of groove 28, i1s 1located centrally on
plate 10, and, on the side facing surface 3, is defined
by a surface 32 perpendicular to plate 10, coplanar with
surface 22 and parallel to surface 3, a bottom portion

of which is formed by the front lateral surface of plate

10.

The contacting surfaces of adjacent plates 8 and 9
present respective straight grooves 33 and 34 defining a
stralght duct 35, the inlet of which opens on to rear
surface 4, and the outlet of which opens on to the sur-
face defined by coplanar surfaces 17 and 27 for enabling
the passage of a number of reinforcing cords (not shown)
for a known tread ply (not shown) in which said cords
are enclosed between two layers of elastomeric material
{not shown).

As shown more clearly 1n Fig.s 2 and 3, body 2 also com-
prises a wire guiding device 36 in front of the outlet
of duct 35 and gripped between plates 7 and 10 for guid-
ing said cords to the inlet of a die 37. Die 37 forms

part of body 2, and is located between plates 7 and 10,
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in front of wire guiding device 36, for receiving said
cords and two layers of elastomeric material from ducts
11 and 23, and feeding them together to a mouth 38 in
front of front surface 3 of body 2.

As shown particularly in Fig.2, wire guiding device 36
comprises two specularly identical blocks 39 arranged

facing and one on top of the other, and each parallel to

surface 3 and equal in length to the distance between
surfaces 5 and 6. Each block 39 is the same thickness as
each of plates 8 and 9, and comprises a wedge-shaped in-
termediate portion 40 and two end portions 41, each in
the form of a rectangular parallelepipedon having a

front surface 42 and rear surface 43 parallel to surfac-

es 3, 17 and 27. Eacn block 39 also presents a rear lon-
gitudinal rib 44 with which corresponds a groove 45 on
facing surface 17, 27. The facing surfaces of said two
intermediate portions 40 define a wire guiding channel
46,

In use, blocks 39 are arranged contacting each other and
inserted between plates 7 and 10 so that rear surfaces
43 contact coplanar surfaces 17 and 27 of plates 8 and
9, and ribs 44 engage grooves 45 and are thus gripped
between plates 8 and 9.

In the above position, intermediate portions 40 are ar-
ranged with their outer surfaces inclined facing obligque
surfaces 20 and 30 of plates 21 and 31, so as to define,
with plates 21 and 31, two tapered channels 47 and 48

converging towards the end of channel 46 and
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respectively communicating with ducts 11 and 23; and
surfaces 42 are arranged coplanar with each other and
with surfaces 22 and 32 of plates 21 and 31.

As shown particularly in Fig.2, die 37 comprises two
specularly identical blocks 49 arranged facing and one
on top of the other, and each parallel to surface 3 and
equal i1n length to the distance between surfaces 5 and
6. Each block 49 is the same thickness as each of plates
8 and 9, and is in the form of a rectangular parall-
elepipedon defined by a front surface 50 and rear sur-
face 51 parallel to each other and to surface 3. The
contacting surfaces of Dblocks 49 present respective
grooves 52 defining a channel 53 perpendicular to sur-
face 3 and substantially aligned with channel 46. Chan-
nel 53 terminates at the front in mouth 38, and presents
a rear end flaring towards surface 4 and communicating
with both channel 46 and the outlet ends of channels 47
and 48. Mouth 38 is formed on the front end of a front
appendix 54 substantially rectangular in section and ex-
tending frontwards from coplanar surfaces 50.

In use, blocks 49 are arranged contacting each other and
inserted between plates 7 and 10 so that rear surfaces
51 contact coplanar surfaces 42 of blocks 39 and surfac-
es 22 and 32 of plates 21 and 31 of plates 7 and 10.

In the above position, coplanar front surfaces 350

project slightly forward in relation to surface 3 de-

fined by the coplanar front surfaces of plates 7 and 10.



As shown particularly in Fig.s 2 and 3, head 1 also com-
prises an outer casing 55 partially enclosing body 2 and
comprising a cup-shaped bottom half shell 56 with its
concave side facing upwards, and a cup-shaped top half
shell 57 with i1ts concave side facing downwards.

Half shells 56 and 57 comprise respective flat bottom
walls 58 and 59 of substantially the same shape and
size, and respective lateral walls perpendicular to bot-

tom walls 58 and 59 and comprising a front and rear wall

60 and 61 parallel to each othér and to surfaces 3 and 4
and separated by a distance greater that that between
sald surfaces 3 and 4; and two lateral walls 62 and 63
parallel to surfaces 5 and 6 and separated by a distance
greater than that between said surfaces 5 and 6.

Walls 62 and 63 are fitted through with ties 64 perpen-
dicular to walls 58 and 59 for drawing half shells 56

and 57 together and so compacting body 2 to a given

pressure perpendicular to plates 7 and 10.

Front walls 60 present respective recesses 65 defining a
passage for appendix 54; rear walls 61 present respec-
tive recesses 66 defining an inlet channel for said
cords; and lateral walls 63 present respective recesses
67 defining a channel engaged by mouth 12 of extruder
13,

Front walls 60 and 1lateral walls 63 present respective
inner surfaces 68 and 69 parallel to and facing respec-
tive surfaces 3 and 6 and constituting the shoulder sur-

faces of two thrust devices 70 and 71 supported on
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bottom half shell 56 and designed to act on body 2 per-
pendicularly to respective surfaces 68 and 69.

As shown 1n Fig.l, device 70 is an axial thrust device
comprising adjustable thrust elements consisting of
screws 72 fitted through wall 61, and a push element 73
substantially in the form of a U to prevent interfering
with the passage of sald cords, and housed inside casing
55 to engage plates 7 to 10 along surface 4.

When torqued, screws 72 push the whole of body 2 towards

shoulder surface 68, so as to compress surface 50 of die
37 into contact with surface 68 by means of plates 7 and
10 and respective plates 21 and 31, and wire guiding de-
vice 36 into contact with surface 51 of die 37 by means
of plates 8 and 9 and respective surfaces 17 and 27.

By virtue of the above flat locating surfaces arranged
contacting one another and parallel to shoulder surface
68, the mutual position of wire guiding device 36 and
die 37, on which the geometry of the tread ply depends,
1s thus perfectly defined and substantially constant.

As shown 1in Fig.l, device 71 is a transverse thrust de-
vice comprising adjustable thrust elements consisting of
screws 74 fitted through wall 62, and a push element 75
consisting of a flat plate housed inside casing 55 and
engaging plates 7 to 10 along surface 5 together with
wlre guiding device 36 and die 37. Push element 75 pro-
vides for pushing all the above components against
shoulder surface 69 for ensuring fluidtight connection

of ducts 11 and 23 to mouth 12 of extruder 13, and
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correct transverse adjustment of wire guiding device 36
and die 37 in relation to each other and to plates 7 to
10.

Before setting ties 64 to the required compacting pres-
sure on plates 7 to 10, thrust devices 70 and 71 are ob-
viously set for positioning body 2 against shoulder sur-

faces 68 and 69.
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CLAIMS:

1. An extrusion head for producing tread plies
for road vehicle tires, connectable to the mouth of an
extruder and comprising a number of shaped plates, a
wire guiding device and a die; said plates, when
packed together, defining an intermediate guide duct
for reinforcing wires, and twce supply ducts for
extruded elastomeric material located on opposite
sides of said guide duct, and locking together said
wire guiding device and said die; characterized by the
fact that it also comprises locating wall means
perpendicular to said plates; said die presenting a
first and second opposite surface parallel to said
locating wall means; sald wire gulding device
presenting a third surface parallel to said locating
wall means; and pressure means being provided for
acting on said plates in a first direction
perpendicular to said locating wall means, so as toO
compress said die with said first surface contacting
said locating wall means, and said wire guiding device
with said third surface contacting said second

surface.

2. An extrusion head as c¢laimed 1n claim 1,
characterized by the fact that said plates are four 1n
number, of which twe are outer plates and the other
two are intermediate plates located between said outer
plates; said outer plates projecting at one end 1in
relation to said intermediate plates and gripping sald

wire guiding device and said die.

3. An extrusion head as claimed 1n claim 2,

characterized by the fact that each said outer plate
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presents, at said wlre guiding device, a plate
arranged transversely 1n relation to said ducts and
extending towards sald wire guiding device; each said
plate presenting a first lateral face defining, with a
surface of said wire gulding device, an end portion of
a respective said supply duct, and a second face
parallel to said locating wall means and brought by

sald pressure means 1into contact with said second

surface.
4 . An extrusion head as c¢laimed in c¢laim 2,
characterized by the fact that, on the side facing

sald locating wall means, said intermediate plates are
defined by respective end surfaces parallel to said
locating wall means; said wire guilding  device
presenting a fourth surface opposite and parallel to
said third surface; and said coplanar end surfaces ot
said 1intermediate plates Dbeing brought by said

pressure means into contact with said fourth surface.

5. An extrusion head as c¢laimed 1in claim 1,
characterized by the fact that 1t comprises further
locating wall means parallel to said first direction,
and further ©pressure means acting 1in a  second
direction perpendicular to said first direction and
towards said further locating wall means; saild plates,
said die and said wire guiding device presenting the
same dimension 1in said second direction, and said
further pressure means providing for bringing said
plates, said die and said wire guiding device 1nto

contact with said further locating wall means.

6 . An extrusion head as c¢laimed 1in claim 5,

characterized by the fact that said supply ducts are
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- 13 -

connected to the mouth of said extruder at said

further locating wall means.
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