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Extruder system for extruding cord reinforced extrudate.

@ The invention relates to an extruder system and a method for extruding cord reinforced extrudate, wherein the
extruder system comprises an extruder head with a die for receiving extrusion material and a cord guide for
guiding cords in a common cord plane in a cord direction into the die, wherein the extruder system comprises a
first extruder and a second extruder, wherein the extruder head comprises a first flow channel and a second flow
channel, wherein the first extruder and the second extruder are arranged for supplying the extrusion material
obliquely with respect to a feeding plane of the extruder head, wherein the extruder system further comprises a
first pump and a second pump for receiving the extrusion material from the first extruder and the second extruder
and for directing said extrusion material in or parallel to the feeding plane into the first flow channel and the second
flow channel.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende
stukken.
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Extruder system for extruding cord reinforced extrudate

BACKGROUND

The invention relates to an extruder system and a
method for extruding cord reinforced extrudate, in
particular cord reinforced tire components.

Known extruder systems for extruding cord
reinforced tire components comprise so-called ‘cross head’
type extruder heads 1in which the extrusion material 1is
supplied laterally with respect to the direction in which
the cords are fed into the extruder head. The known extruder
heads are provided with flow channels that deflect the flow
of extrusion material from the lateral supply direction
towards the cord direction. The flow channels, although
optimized for uniform distribution of the extrusion
material, are known to cause non-uniformity in the extrudate
that leaves the extruder head. 1In particular, due to
asymmetries in the flow channels, the parts of the flow
channels that are most distal in the supply direction, will
typically receive considerably less extrusion material,
resulting in uneven flow rates, non-uniform thickness and/or
density across the width of the extrudate.

It is an object of the present invention to
provide an extruder system and a method for extruding cord
reinforced extrudate, wherein uniformity of the extrudate

can be improved.



10

15

20

25

30

35

SUMMARY OF THE INVENTION

According to a first aspect, the invention
provides an extruder system for extruding cord reinforced
extrudate, in particular cord reinforced tire components,
wherein the extruder system comprises an extruder head with
a die for receiving extrusion material and a cord guide for
guiding cords side by side in a common cord plane in a cord
direction into the die so that, in wuse, the cords are
embedded in the extrusion material in the die, wherein the
extruder system comprises a first extruder and a second
extruder external to the extruder head, wherein the extruder
head comprises a first flow channel that debouches into the
die from a first side of the cord plane and a second flow
channel that debouches into the die from a second side of
the cord plane opposite to the first side, wherein the
extruder head has a feeding plane that extends orthogonal to
the cord plane and parallel to the cord direction, wherein
the first extruder and the second extruder are arranged for
supplying the extrusion material in a first supply direction
and a second supply direction, respectively, wherein the
first supply direction and the second supply direction are
oblique with respect to the feeding plane, wherein the
extruder system further comprises a first pump between the
first extruder and the first flow channel and a second pump
between the second extruder and the second flow channel,
wherein the first pump and the second pump are arranged for
receiving the extrusion material from the first extruder and
the second extruder in the first supply direction and the
second supply direction, respectively, and for directing
said extrusion material in or parallel to the feeding plane
into the first flow channel and the second flow channel,
respectively.

The oblique positioned extruders can at least
partly be spaced apart from or placed out of 1line with
respect to the cord direction, thereby preventing that the

extruders interfere with or hinder the feeding of the cords
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from a creelroom to the extruder head. The first pump and
the second pump can uniformly distribute the extrusion
material into the flow channels 1in or parallel to the
feeding plane, regardless of the oblique orientation of the
extruders with ©respect to said feeding plane and/or
irrespective of the condition or direction in which the
extrusion material is supplied to the pumps by the
respective extruders. The extrusion material can thus be
distributed uniformly through the flow channels towards the
die, thereby improving the uniformity of the extrudate that
ultimately leaves the die.

In a preferred embodiment, the first supply
direction and the second supply direction are each offset
with respect to the feeding plane over an angle of at least
fifteen degrees, preferably at least twenty degrees and most
preferably at least thirty degrees. Such angles provide
sufficient spacing of the extruders with respect to the
cords to allow the cords to be easily fed in the cord
direction into the extruder head.

In a practical embodiment the first supply
direction and a second supply direction are offset with
respect to the cord direction in the same direction. As
such, the extruder system can be designed to be more compact
and/or more practical, in particular as both extruders can
be fed from the same side of the feeding plane.

In an embodiment the first pump and the second
pump are arranged for directing the extrusion material
symmetrically and/or uniformly distributed with respect to
the feeding plane into the first flow channel and the second
flow channel, respectively. The pumps can thus improve the
distribution of the extrusion material going into the
extruder head.

In an embodiment the first flow channel and the
second flow channel are arranged for receiving the extrusion
material from the first pump and the second pump in,
parallel or symmetrical to the feeding plane. The flow

channels can thus be adapted to optimally receive the
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extrusion material from the pumps, to facilitate the in-
line, parallel or symmetrical supply of extrusion material.

In an embodiment the feeding plane extends in-line
with the cord direction. The extrusion material can thus be
fed in-line with the cord direction into the extruder head,
contrary to the 1lateral direction in which the extrusion
material is fed into the known extruder heads according to
the prior art.

In an embodiment the first flow channel and the
second flow channel are symmetrical or substantially
symmetrical to the feeding plane. Preferably the first flow
channel and the second flow channel are symmetrical or
substantially symmetrical to the feeding plane within the
entire extruder head. The symmetry of the flow channels
within the extruder head can improve the symmetry and/or
uniformity of the flow of extrusion material in the extruder
head.

In an embodiment the extruder head has a plurality
of externally facing surfaces, wherein the first flow
channel and the second flow channel are arranged in fluid
communication with the material source via an externally
facing surface of the extruder head that intersects with the
feeding plane. The externally facing surfaces that intersect
with the feeding plane, not being the laterally facing side
surfaces of the extruder head, can be used to symmetrically
connect the flow channels to the material source 1in
accordance with the invention.

In an embodiment the die is provided with a die
opening for shaping the extrusion material, wherein the die
opening has a width parallel to the cord plane, wherein the
feeding plane is at or near the center of the width of the
die opening. The extrusion material can thus be fed into the
extruder head in a centered position with respect to the
width of the die opening, thereby further improving the
uniformity of the extrudate when it leaves the die.

In an embodiment the first extruder is arranged

for supplying a first compound of the extrusion material
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into the die via the first flow channel and wherein the
second extruder is arranged for supplying a second compound
of the extrusion material into the die wvia the second flow
channel. By using two extruders, the two compounds of the
extrusion material can be supplied to the two flow channels
individually or in separate flows.

In an embodiment the first extruder 1is arranged
for receiving a first compound that is chemically different
from the second compound that is received in the second
extruder. Thus, 1t becomes possible to obtain an extrudate
with different material characteristics for the part of the
extrudate above the cords and the part of the extrudate
below the cords.

In an embodiment the first extruder and the second
extruder are provided with a first heater for heating the
first compound and a second heater for heating the second
compound, respectively, wherein the first heater and the
second heater are individually controllable. Preferably, the
extruder system comprises a first control wunit that is
operationally connected to the first heater and the second
heater, wherein the first control unit 1is arranged for
controlling the first heater to a different temperature than
the second heater. The difference 1in temperature can
influence the viscosities and thus the flow rates of the
respective compounds in the extruder head. The difference in
temperature can be used to control swelling of the extrudate
after it leaves the die, for example for controlling the
relative position of the cords with respect to the
extrudate.

In an embodiment the extruder system is provided
with a first pressure sensor and a second pressure sensor at
or near the output side of the first pump and the second
pump, respectively, and upstream of or at the entrance of
the first flow channel and the second flow channel,
respectively, for measuring the pressures of the flows of
extrusion material flowing from the pumps into the flow

channels, wherein the extruder system further comprises a
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second control unit that is operationally connected to the
pumps and the pressure sensors for controlling the speeds of
the pumps based on the measurements from the pressure
sensors. The pressure in the extrusion material can thus be
controlled for each outflow from the respective pumps, to
further improve the uniformity of the extrusion material in
the extruder head. In particular, the pressures can be set
to the same level when the compounds are identical, or to
different pressures, based on given data about the ratios
between the pressure and the flow rates for different
compounds. Thus, one can control the speeds of the pumps to
control the pressures and/or flow rates of the extrusion
material in the extruder head.

In an embodiment the first pump and the second
pump are a first gear pump and a second gear pump,
respectively. Gear pumps can provide a flow of extrusion
material with constant flow rate and/or pressure.

In a practical embodiment the cord plane 1is
horizontal or substantially horizontal, wherein the first
flow channel debouches into the die from below the cord
plane and wherein the second flow channel debouches into the
die from above the cord plane.

In an embodiment the plurality of externally
facing surfaces comprises at least one surface of the group
comprising a rear surface facing upstream in the cord
direction, a top surface facing upwards away from the cord
plane and a bottom surface facing downwards away from the
cord plane, wherein the first flow channel and the second
flow channel are arranged in fluid communication with the
material source via a the rear surface, the top surface and
or the bottom surface. These externally facing surfaces, not
being the laterally facing side surfaces of the extruder
head, can be used to symmetrically connect the flow channels
to the material source in accordance with the invention.

According to a second aspect, the 1invention
provides a method for extruding cord reinforced extrudate,

in particular cord reinforced tire components, with the use
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of an extruder system, wherein the extruder system comprises
an extruder head and a first extruder and a second extruder
external to the extruder head, wherein the extruder head
comprises a die for receiving extrusion material, a cord
guide for guiding cords side by side in a common cord plane
in a cord direction into the die, a first flow channel that
debouches into the die from a first side of the cord plane
and a second flow channel debouches into the die from a
second side of the cord plane opposite to the first side,
wherein the extruder head has a feeding plane that extends
orthogonal to the cord plane and parallel to the cord
direction, wherein the method comprises the steps of guiding
cords side by side in the common cord plane in the cord
direction 1into the extruder head, supplying extrusion
material from the first extruder and the second extruder to
the extruder head in a first supply direction and a second
supply direction which are oblique to the feeding plane,
wherein the method further comprises the step of providing a
first pump between the first extruder and the first flow
channel and a second pump between the second extruder and
the second flow channel, wherein the first pump and the
second pump receive the extrusion material from the first
extruder and the second extruder 1in the first supply
direction and the second supply direction, respectively, and
direct said extrusion material in or parallel to the feeding
plane into the first flow channel and the second flow
channel, respectively.

The first pump and the second pump can thus
uniformly distribute the extrusion material into the flow
channels in or parallel to the feeding plane, regardless of
the oblique orientation of the extruders with respect to
said feeding plane and/or irrespective of the condition or
direction in which the extrusion material is supplied to the
pumps by the respective extruders. The extrusion material
can thus be distributed uniformly through the flow channels
towards the die, thereby improving the uniformity of the

extrudate that ultimately leaves the die.
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In an embodiment the extrusion material is made to
flow symmetrical or substantially symmetrical to the feeding
plane within the extruder head. Preferably, the entire flow
of extrusion material within the extruder head is
symmetrical or substantially symmetrical to the feeding
plane. The symmetry of the flow channels within the extruder
head can improve the symmetry and/or uniformity of the flow
of extrusion material in the extruder head.

In an embodiment the first extruder supplies a
first compound of the extrusion material and wherein the
second extruder supplies a second compound of the extrusion
material. By using two extruders, the two compounds of the
extrusion material can be supplied to the two flow channels
individually or in separate flows.

In an embodiment the first compound is chemically
different from the second compound. Thus, it becomes
possible to obtain an extrudate with different material
characteristics for the part of the extrudate above the
cords and the part of the extrudate below the cords.

In an embodiment the first compound is heated to a
different temperature than the second compound. The
difference in temperature can influence the viscosities and
thus the flow rates of the respective compounds in the
extruder head. The difference in temperature can be used to
control swelling of the extrudate after it leaves the die,
for example for controlling the relative position of the
cords with respect to the extrudate.

In an embodiment the method further comprises the
steps of measuring the pressure of the first compound at or
near the output side of the first pump and upstream of or at
the entrance to the first flow channel, measuring the
pressure of the second compound at or near the output side
of the second pump and upstream of or at the entrance to the
second flow channel, controlling the speeds of the pumps
based on the measurements of the pressures of the compounds.
The pressure in the extrusion material can thus be

controlled for each outflow from the respective pumps, to
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further improve the uniformity of the extrusion material in
the extruder head.

In an embodiment the compounds are identical or
substantially identical, wherein the speeds of the pumps are
controlled to supply the compounds into the flow channels at
substantially the same pressure. The pressures can be set to
the same level when the compounds are identical, so that the
flow of the compounds through the die has the same flow rate
for each compound, thereby improving the uniformity of the
extrudate.

In an embodiment the compounds are different,
wherein the speeds of the pumps are controlled based on data
about the ratios between the pressure and the flow rate for
each of the different compounds, such that the different
compounds at different pressures flow at the same or
substantially the same flow rate out through and/or out of
the die. Thus, one can correct for the different viscosities
of the compounds to ultimately arrive at the same flow rate
for each of the compounds in the die.

The wvarious aspects and features described and
shown 1n the specification can be applied, individually,
wherever possible. These individual aspects, in particular
the aspects and features described in the attached dependent
claims, can be made subject of divisional patent

applications.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be elucidated on the basis of
an exemplary embodiment shown in the attached schematic
drawings, 1n which:

figure 1 shows a top view of an extruder system
according to a first embodiment of the invention;

figure 2 shows a side view of the extruder system
according to figure 1;

figure 3 shows a side view of an alternative
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extruder system according to a second embodiment of the
invention; and

figure 4 shows a side view of a further
alternative extruder system according to a third embodiment

of the invention.

DETATLED DESCRIPTION OF THE INVENTION

Figures 1 and 2 show an extruder system 1
according to a first embodiment of the invention. The
extruder system 1 is arranged for extruding an extrudate 9,
in particular a tire component, that has been reinforced
with cords 8, typically steel or textile cords. Examples of
cord reinforced tire components are breaker plies, body
plies, cap strips and chafers.

The extruder system 1 comprises an extruder head 2
with a die 3 for extruding the extrudate 9 and a cord guide
4 for guiding the cords 8 into the die 3 so that the cords 8
in use are embedded 1into the extrudate 9. The extruder
system 1 further comprises a material supply or material
source 5 for supplying liquefied extrusion material 90, e.q.
a viscous rubber compound 91, 92, to the extruder head 2.
The material source 5 1is located external to or outside of
the extruder head 2. In this exemplary embodiment, the
extruder system 1 is further provided with a pump section 6
between the extruder head 2 and the material source 5 for
evenly or uniformly distributing the extrusion material 90
from the material source 5 into the extruder head 2.

As shown 1in figure 2, the extruder head 2 1is
provided with a first half 21 and a second half 22 which are
mated together to form the die 3 and the cord guide 4. The
cord guide 4 is provided with a plurality of guide channels
(not shown and known per se) for receiving the cords 8 in a
cord direction A from a creelroom (not shown and known per
se) and for guiding the <cords 8 in a side by side

orientation in a common cord plane B into the die 3. In this
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exemplary embodiment, the cord plane B extends horizontally
or substantially horizontally. As best seen in figure 1, the
cords 8 are extending mutually parallel into, through and
out of the extruder head 2 in the cord direction A.

As shown in figures 1 and 2, the die 3 is provided
with a die opening 31 through which the extrusion material
90 is forced into the shape of the extrudate 9. The die
opening 31 has a width W parallel to the cord plane B that
substantially corresponds to the desired width W of the
extrudate 9. In this exemplary embodiment, the die 3 is a
separate piece of tooling that 1s mounted directly
downstream of the cord guide 4 and that can be interchanged
by other tooling when extrudates with different cross
sections are to be produced.

As shown in figures 1 and 2, the extruder head 2
has a plurality of externally facing surfaces. In
particular, in this exemplary embodiment, the extruder head
2 1s shaped 1like a Dblock, comprising a rear surface 23
facing upstream or opposite to the cord direction A, a top
surface 24 facing upwards and away from the cord plane B and
a bottom surface 25 facing downwards and away from the cord
plane B, and two sides 26, 27 that are facing laterally away
from the cord direction A in a direction parallel to the
cord plane B. The extruder head 2 is provided with a first
flow channel 71 extending in the first half 21 of the
extruder head 2 for connecting the material source 5 in
fluid communication to the die 3. The first flow channel 71
connects to the externally located material source 5 via one
of the externally facing surfaces 23, 24 at the first half
21 of the extruder head 2, not being one of the two
laterally facing sides 26, 27. In this example, the first
flow channel 71 connects to the externally located material
source 5 via the rear surface 23. The first flow channel 71
merges or debouches into the die 3 from a first side of the
cord plane B.

As best seen in figure 2, the extruder head 2

comprises a second flow channel 72 similar or identical to



10

15

20

25

30

35

12

the first flow channel 71. In this example, the second flow
channel 72 is mirror symmetrical to the first flow channel
71 with respect to the cord plane B. The second flow channel
72 extends in the second half 22 of the extruder head 2 for
connecting the material source 5 in fluid communication to
the die 3. Like the first flow channel 71, the second flow
channel 72 connects to the externally located material
source 5 via one of the externally facing surfaces 23, 25 at
the second half 22 of the extruder head 2, not being one of
the two laterally facing sides 26, 27. In this example, the
second flow channel 72 also connects to the externally
located material source 5 via the rear surface 23, yet on
the opposite side with respect to the cord plane B of the
connection of the first flow channel 71 to the material
source 5. The second flow channel 72 merges or debouches
into the die 3 from a second side of the cord plane B,
opposite to the first side.

Later in the description, two alternative
embodiments of the invention will be described in more
detail, in which the first flow channel 71 and the second
flow channel 72 connect to the externally located material
source 5 via the top surface 24 and the bottom surface 25,
respectively.

As shown in figure 1, the first flow channel 71 is
arranged for receiving the extrusion material 90 from the
material source 5 in a first inflow direction F1l extending
in an in-line feeding plane P with respect to the cord
direction A. The same applies to the second flow channel 72
which, although not shown 1in figure 1, 1is arranged for
receiving the extrusion material 90 from the material source
5 in a second inflow direction F2 (see figure 2) extending
in the same in-line feeding plane P. The feeding plane P
extends perpendicular or orthogonal to the cord plane B and
in-line or parallel to the cord direction A. In the case
where the cord plane B extends horizontal or substantially
horizontal, the feeding plane P extends vertical or

substantially vertical. In this example, the feeding plane P
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is arranged at the center of the width W of the die opening
31. The feeding plane P intersects with the rear surface 23,
the top surface 24 and the bottom surface 25 of the extruder
head 2.

The first flow channel 71 and the second flow
channel 72 are shaped to be symmetrical or substantially
symmetrical to the feeding plane P, preferably within the
entire extruder head 2. Thus, after receiving the extrusion
material 90 in the respective inflow directions Fl, F2, the
flow channels 71, 72 are arranged for guiding the flow of
the extrusion material 90 within the extruder head 2 in a
symmetrical or substantially symmetrical fashion with
respect to the feeding plane P.

In particular, as shown in figure 1, the first
flow channel 71 is provided with a diverging section 73 that
symmetrically diverges with respect to the feeding plane P
in the cord direction A to evenly or uniformly distribute
the extrusion material 90 towards the die opening 31 across
the entire width W of the die opening 31. The same
symmetrical divergence is applied to the second flow channel
72. To further improve the evenness or uniformity of the
distribution in the flow channels 71, 72, the flow channels
71, 72 may be provided with a distribution insert 74 in the
diverging section 73. The distribution insert 74 in a manner
known per se forces or splits the inflow of extrusion
material 90 1into two separately diverging flows D1, D2
towards the die opening 31. Different inserts 74 may be
provided for each of the flow channels 71, 72. The resulting
outflow U of extrusion material 90 is substantially uniform
or even 1in viscosity, flow rate and/or density across the
width W of the die opening 31.

As shown 1n figure 2, the material source 5
comprises a first extruder 51 that 1is operationally
connected to or arranged in fluid communication with the
first flow channel 71 and a second extruder 52 that is
operationally connected to or arranged in fluid

communication with the second flow channel 72. The first
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extruder 51 comprises a barrel 53 that 1s arranged for
receiving a first compound 91 of the extrusion material 90
and for supplying said first compound 91 to the first flow
channel 71 in a first supply direction S1, parallel to the
direction of the barrel 53 of the first extruder 51. The
second extruder 52 also comprises a barrel 54 that is
arranged for receiving a second compound 92 of the extrusion
material 90 and for supplying said second compound 92 to the
second flow channel 72 in a second supply direction S2,
parallel to the direction of the barrel 54 of the second
extruder 52. 1In this exemplary embodiment, the first
compound 91 is the same as the second compound 92.
Alternatively, the first compound 91 may be materially or
chemically different from the second compound 92 to arrive
at different material characteristics for the part of the
extrudate 9 above the cords 8 and the part of the extrudate
9 below the cords 8.

The material source 5 according to the invention
further comprises a first heater 55 that i1is thermally
coupled to the first extruder 51 for heating the first
compound 91 and a second heater 56 that is thermally coupled
to the second extruder 52 for heating the second compound
92. Optionally, the extruder system 1 1s provided with a
first control unit 57 that is operationally connected to the
first heater 55 and the second heater 56 for individually
controlling the heaters 55, 56. This feature can be used to
control the temperature of the first compound 91 to a
different temperature than the temperature of the second
compound 92, which influences the viscosities and thus the
flow rates of the respective compounds 91, 92 in the
extruder head 2. The difference in temperature can be used
to control swelling of the extrudate 9 after it leaves the
die 3, for example for controlling the relative position of
the cords 8 with respect to the extrudate 9.

As shown in the side view of figure 2, the first
extruder 51 and the second extruder 52 are positioned with

their respective supply directions S1, S2 extending parallel
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or substantially parallel to the cord plane B. In the top
view of figure 1, it is shown that the first extruder 51
(and the second extruder 52 hidden underneath the first
extruder 51), are offset or placed at an oblique angle with
respect to the cord direction A and/or the feeding plane P.
In particular, the extruders 51, 52 are position such that
their respective supply directions S1, S2 are offset with
respect to the feeding plane P over an angle H of at least
fifteen degrees, preferably at least twenty degrees and most
preferably at least thirty degrees, with a maximum of ninety
degrees. Thus, the barrels 53, 54 of the extruders 51, 52
are laterally offset with respect to the cord direction A in
a direction parallel to the cord plane B and do not
interfere with or hinder the feeding of the cords 8 from the
creelroom (not shown) to the extruder head 2 in the cord
direction A.

In this example, the extruders 51, 52 are offset
over the same angle H and in the same direction with respect
to the feeding plane P. Alternatively, the extruders 51, 52
may be offset over different angles and/or in opposite
directions with respect to the feeding plane P. In all of
the aforementioned wvariants, the compounds 91, 92, in their
respective supply directions S1, s2, are supplied
asymmetrically with respect to the feeding plane P.

As shown 1in figure 2, the pump section 6 1is
provided with a first gear pump 61 that is located in fluid
communication between the first extruder 51 and the first
flow channel 71 and a second gear pump 62 that is located in
fluid communication between the second extruder 52 and the
second flow channel 72. The first gear pump 61 and the
second gear pump 62 are arranged in fluid communication with
the downstream ends of the first extruder 51 and the second
extruder 52, respectively, for receiving the first compound
91 in the first supply direction S1 and the second compound
92 1in the second supply direction S2, respectively. The
first gear pump 61 and the second gear pump 62 have a first

output direction Gl and a second output direction G2,
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respectively, which are different from the first supply
direction S1 and the second supply direction S2. 1In
particular, the gear pumps 61, 62 are arranged for
deflecting or directing the compounds 91, 92 from their
respective supply direction S1, S2 to the respective output
directions Gl, G2, wherein the output directions Gl, G2 are
in line with, parallel to or symmetrical with respect to
feeding plane P. As such, the compounds 91, 92 that are
output from the first gear pump 61 and the second gear pump
62 1in the respective output directions Gl, G2 can be
symmetrically received with respect to the feeding plane P
into the first flow channel 71 and the second flow channel
72, respectively, symmetrically to the feeding plane P.

The gear pumps 61, 62 are particularly useful for
evenly or uniformly metering, dosing, pressurizing and/or
distributing the flow of extrusion material 90 in or
symmetrical to the feeding plane P 1into the first flow
channel 71 and the second flow channel 72, respectively, to
improve the evenness or uniformity of the extrudate 9.

As shown 1in figure 2, the extruder system 1 1is
provided with a first pressure sensor 63 and a second
pressure sensor 64 at or near the output side of the first
gear pump 61 and the second gear pump 62, respectively,
upstream of or at the entrance of the first flow channel 71
and the second flow channel 72, respectively, for measuring
the pressure of the compounds 921, 92 flowing out of the gear
pumps 61, 62 in their respective output direction G1, G2.
The extruder system 1 further comprises a second control
unit 65 that is operationally coupled to the gear pumps 61,
62 and the pressure sensors 63, 64 for controlling the speed
of the gear pumps 61, 62 based on the measurement signals
from the pressure sensors 63, 64. In particular when
identical compounds 91, 92 are used, the gear pumps 61, 62
are controlled via a feedback loop with the pressure sensors
63, 64 and the second control unit 65 to match the pressures
of both compounds 91, 92 flowing in the respective output

directions Gl, G2. When two different compounds 91, 92 are
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used, test, known or given data about the ratios between the
pressure and flow rate for each of the compounds 91, 92 is
stored in the second control unit 65 and the gear pumps 61,
62 are controlled via a feedback loop with the pressure
sensors 63, 64 and the second control unit 65 to different
pressures which, according to the data, should result in
equal flow rates of the outflows U of the compounds 91, 92
in the die 3.

Figures 3 and 4 show two alternative embodiments
of the invention to illustrate the scope of the invention.

Figure 3 shows an alternative extruder system 101
according to a second embodiment of the invention,
comprising an alternative extruder head 102. The alternative
extruder head 102 differs from the extruder head 2 as shown
in figure 2 in that it is provided with an alternative first
flow channel 171 and an alternative second flow channel 172
that connect to the material source 105 via the top surface
124 and the bottom surface 125, respectively.

Figure 4 shows a further alternative extruder
system 201 according to a third embodiment of the invention,
comprising a further alternative extruder head 202 and an
alternative configuration of the material source 205 and the
pump section 206. The alternative extruder head 202 differs
from the extruder head 2 as shown in figure 2 in that it is
provided with an alternative first flow channel 271 and an
alternative second flow channel 272 that connect to the
material source 205 via a corner of the top surface 224 and
the rear surface 223 and via a corner of the bottom surface
225 and the rear surface 223, respectively. The first
extruder 251 and the second extruder 252, as well as the
first gear pump 261 and the second gear pump 262,
respectively, are placed at an inclination with respect to
the cord plane B to improve the alignment of the output
directions Gl, G2 of the respective gear pumps 261, 262 with
respect to the inflow directions Fl, F2 of the respective
flow channels 271, 272.

It is to be understood that the above description
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is included to illustrate the operation of the preferred
embodiments and 1s not meant to limit the scope of the
invention. From the above discussion, many further
variations will be apparent to one skilled in the art that
would vyet Dbe encompassed by the scope of the present
invention.

In summary the invention relates to an extruder
system and a method for extruding cord reinforced extrudate,
wherein the extruder system comprises an extruder head with
a die for receiving extrusion material and a cord guide for
guiding cords in a common cord plane in a cord direction
into the die, wherein the extruder system comprises a first
extruder and a second extruder, wherein the extruder head
comprises a first flow channel and a second flow channel,
wherein the first extruder and the second extruder are
arranged for supplying the extrusion material obliquely with
respect to a feeding plane of the extruder head, wherein the
extruder system further comprises a first pump and a second
pump for receiving the extrusion material from the first
extruder and the second extruder and for directing said
extrusion material in or parallel to the feeding plane into

the first flow channel and the second flow channel.
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CONCLUSTIES

1. Extrudeersysteem voor het extruderen van
extrudaat dat door koorden versterkt is, in het Dbijzonder
bandcomponenten die door koorden versterkt zijn, waarbij
het extrudeersysteem een extrudeerkop omvat met een matrijs
vVOoor het ontvangen van extrusiemateriaal en een
koordgeleiding wvoor het naast elkaar geleiden van koorden
in een gemeenschappelijk koordvlak in een koordrichting tot
in de matrijs zodanig dat, in gebruik, de koorden ingebed
worden in het extrusiemateriaal in de matrijs, waarbij het
extrudeersysteem een eerste extruder en een tweede extruder
omvat die uitwendig aan de extrudeerkop zijn, waarbij de
extrudeerkop een eerste stromingskanaal omvat dat uitmondt
in de matrijs vanaf een eerste zijde van het koordvlak en
een tweede stomingskanaal dat uitmondt in de matrijs vanaf
een tweede =zijde wvan het koordvlak tegengesteld aan de
eerste zijde, waarbij de extrudeerkop een toevoervlak heeft
dat zich orthogonaal uitstrekt aan het koordvlak en
evenwijdig aan de koordrichting, waarbij de eerste extruder
en de tweede extruder zijn ingericht voor het aanleveren
van het extrusiemateriaal 1n respectievelijk een eerste
aanleverrichting en een tweede aanleverrichting, waarbij de
eerste aanleverrichting en de tweede aanleverrichting
schuin zijn ten opzichte wvan het toevoervlak, waarbij het
extrudeersysteem verder een eerste pomp omvat tussen de
eerste extruder en het eerste stromingskanaal en een tweede
pomp tussen de tweede extruder en het tweede
stromingskanaal, waarbij de eerste pomp en de tweede pomp
zijn ingericht wvoor het ontvangen van extrusiemateriaal wvan
de eerste extruder en de tweede extruder in respectievelijk
de eerste aanleverrichting en de tweede aanleverrichting,
en voor het richten wvan het extrusiemateriaal in of

evenwijdig aan het toevoervlak tot 1in respectievelijk het
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eerste stromingskanaal en het tweede stromingskanaal.

2. Extrudeersysteem volgens conclusie 1, waarbij
de eerste aanleverrichting en de tweede aanleverrichting
elk verplaatst zijn ten opzichte wvan het toevoervlak over
een hoek van ten minste 15 graden, bij voorkeur ten minste
20 graden en bij meeste voorkeur ten minste 30 graden.

3. Extrudeersysteem volgens conclusie 1 of 2,
waarbij de eerste aanleverrichting en de tweede
aanleverrichting verplaatst zijn ten opzichte wvan de
koordrichting in dezelfde richting.

4. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij de eerste pomp en de tweede pomp zijn
ingericht voor het richten wvan het extrusiemateriaal
symmetrisch en/of uniform verdeeld ten opzichte wvan het
toevoervlak tot in respectievelijk het eerste
stromingskanaal en het tweede stromingskanaal.

5. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij het eerste stromingskanaal en het
tweede stromingskanaal =zijn ingericht voor het ontvangen
van het extrusiemateriaal wvan de eerste pomp en de tweede
pomp in, evenwijdig of symmetrisch aan het toevoervlak.

6. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij het toevoervlak zich in-1ijn uitstrekt
met de koordrichting.

7. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij het eerste stromingskanaal en het
tweede stromingskanaal symmetrisch of in hoofdzaak
symmetrisch zijn aan het toevoervlak.

8. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij het eerste stromingskanaal en het
tweede stromingskanaal symmetrisch of in hoofdzaak
symmetrisch zijn aan het toevoervlak binnen de gehele
extrudeerkop.

9. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij de extrudeerkop een meervoud van
uitwendig gerichte oppervlakken heeft, waarbij het eerste

stromingskanaal en het tweede stromingskanaal in vloeiende
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verbinding met de materiaalbron zijn aangebracht via een
extern gericht oppervlak van de extrudeerkop dat snijdt met
het toevoervlak.

10. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij de matrijs 1s voorzien van een
matrijsopening wvoor het vormen van het extrusiemateriaal,
waarbij de matrijsopening een breedte heeft evenwijdig aan
het koordvlak, waarbij het toevoervlak bij of nabij het
midden van de breedte van de matrijsopening is gelegen.

11. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij de eerste extruder is ingericht voor
het aanleveren van een ecerste compound van het
extrusiemateriaal tot 1in de matrijs via het eerste
stromingskanaal en waarbij de tweede extruder is ingericht
voor het aanleveren van een tweede compound van het
extrusiemateriaal tot 1in de matrijs via het tweede
stromingskanaal.

12. Extrudeersysteem volgens conclusie 11,
waarbij de eerste compound chemisch anders is dan de tweede
compound.

13. Extrudeersysteem volgens conclusie 11 of 12,
waarbij de eerste extruder en de tweede extruder zijn
voorzien van respectievelijk een eerste verwarmer voor het
verwarmen van de eerste compound en een tweede verwarmer
voor het verwarmen van de tweede compound, waarbij de
eerste verwarmer en de tweede verwarmer individueel
regelbaar zijn.

14. Extrudeersysteem volgens conclusie 13,
waarbij het extrudeersysteem een eerste regeleenheid omvat
die operationeel verbonden is met de eerste verwarmer en de
tweede verwarmer, waarbij de eerste regeleenheid 1is
ingericht voor het regelen van de eerste verwarmer naar een
andere temperatuur dan de tweede verwarmer.

15. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij het extrudeersysteem 1is voorzien van
een eerste druksensor en een tweede druksensor bij of nabij

de afgiftezijde van respectievelijk de eerste pomp en de
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tweede pomp, en stroomopwaarts wvan of bij de toegang van
respectievelijk het eerste stromingskanaal en het tweede
stromingskanaal, voor het meten van de drukken wvan de
extrusiemateriaal stromen die stromen vanuit de pompen tot
in de stromingskanalen, waarbij het extrudeersysteem verder
een tweede regeleenheid omvat die operationeel verbonden is
met de pompen en de druksensoren voor het regelen van de
snelheden van de pompen gebaseerd op de metingen van de
druksensoren.

16. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij de eerste pomp en de tweede pomp
respectievelijk een eerste tandradpomp en een tweede
tandradpomp zijn.

17. Extrudeersysteem volgens één der voorgaande
conclusies, waarbij het koordvlak horizontaal of in
hoofdzaak horizontaal is, waarbi j het eerste
stromingskanaal 1in de matrijs uitmondt van onder het
koordvlak en waarbij het tweede stromingskanaal uitmondt in
de matrijs vanaf boven het koordvlak.

18. Extrudeersysteem volgens conclusies 9 en 17,
waarbij het meervoud van uitwendig gerichte oppervlakken
ten minste één oppervlak omvat uit de groep omvattende een
achteroppervlak dat stroomopwaarts gericht is in de
koordrichting, een bovenoppervlak dat naar boven gericht is
weg van het koordvlak en een bodemoppervlak dat neerwaarts
gericht 1s weg van het koordvlak, waarbij het eerste
stromingskanaal en het tweede stromingskanaal in vloeiende
verbinding zijn aangebracht met de materiaalbron wvia het
achteroppervlak, het bovenoppervlak en/of het
bodemoppervlak.

19. Werkwijze voor het extruderen van extrudaat
dat verstevigd is door  koorden, in  het bijzonder
bandcomponenten die verstevigd zijn door koorden, met
gebruikmaking van een extrudeersysteen, waarbij het
extrudeersysteem een extrudeerkop omvat en een eerste
extruder en een tweede extruder die uitwendig zijn aan de

extrudeerkop, waarbij de extrudeerkop een matrijs omvat
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voor het ontvangen van extrusiemateriaal, een
koordgeleiding wvoor het naast elkaar geleiden van koorden
in een gemeenschappelijk koordvlak in een koordrichting tot
in de matrijs, een eerste stromingskanaal dat uitmondt in
de matrijs vanaf een eerste zijde van het koordvlak en een
tweede stromingskanaal dat uitmondt in de matrijs vanaf een
tweede zijde wvan het koordvlak tegengesteld aan de eerste
zijde, waarbij de extrudeerkop een toevoervlak heeft dat
zich orthogonaal aan het koordvlak uitstrekt en evenwijdig
aan de koordrichting, waarbij de werkwijze de stappen omvat
van het naast elkaar geleiden van koorden 1in het
gemeenschappelijke koordvlak in de koordrichting tot in de
extrudeerkop, het aanleveren van extrusiemateriaal vanaf de
eerste extruder en de tweede extruder aan de extrudeerkop
in een eerste aanleverrichting en een tweede
aanleverrichting welke schuin zijn ten opzichte wvan het
toevoervlak, waarbij de werkwijze verder de stap omvat van
het verschaffen van een eerste pomp tussen de eerste
extruder en het eerste stromingskanaal en een tweede pomp
tussen de tweede extruder en het tweede stromingskanaal,
waarbij de eerste pomp en de tweede pomp het
extrusiemateriaal ontvangen vanuit de eerste extruder en de
tweede extruder in respectievelijk de eerste
aanleverrichting en de tweede aanleverrichting, en het
extrusiemateriaal richten in of evenwijdig aan het
toevoervlak tot in respectievelijk het eerste
stromingskanaal en het tweede stromingskanaal.

20. Werkwijze volgens conclusie 19, waarbij het
extrusiemateriaal gedwongen wordt te stromen symmetrisch of
in hoofdzaak symmetrisch aan het toevoervlak binnen de
extrudeerkop.

21. Werkwijze wvolgens conclusie 19 of 20, waarbij
de gehele stroom extrusiemateriaal binnen de extrudeerkop
symmetrisch of in hoofdzaak symmetrisch aan het toevoervlak
is.

22. Werkwijze volgens één der conclusies 19-21,

waarbij de eerste extruder een eerste compound van het
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extrusiemateriaal aanlevert en waarbij de tweede extruder
een tweede compound van het extrusiemateriaal aanlevert.

23. Werkwijze volgens conclusie 22, waarbij de
eerste compound chemisch anders is dan de tweede compound.

24. Werkwijze volgens conclusie 22 of 23, waarbij
de eerste compound verwarmd wordt tot een andere
temperatuur dan de tweede compound.

25. Werkwijze volgens één der conclusies 22-24,
waarbij de werkwijze verder de stappen omvat van het meten
van de druk van de eerste compound bij of nabij de
afgiftezijde van de eerste pomp en stroomopwaarts van of
bij de toegang tot het eerste stromingskanaal, het meten
van de druk van de tweede compound bij of nabij de
afgiftezijde van de tweede pomp en stroomopwaarts van of
bij de toegang tot het tweede stromingskanaal, het regelen
van de snelheden van de pompen gebaseerd op de metingen wvan
de drukken van de compounds.

26. Werkwijze volgens conclusie 25, waarbij de
compounds identiek of in hoofdzaak identiek zijn, waarbij
de snelheden van de pompen geregeld worden teneinde de
compounds 1in de stromingskanalen aan te leveren op in
hoofdzaak dezelfde druk.

27. Werkwijze volgens conclusie 25, waarbij de
compounds verschillend zijn, waarbij de snelheden van de
pompen geregeld worden op basis van gegevens over de
verhoudingen tussen de druk en het debiet voor elk wvan de
verschillende compounds, zodanig dat de verschillende
compounds bij verschillende drukken stromen met hetzelfde

of in hoofdzaak hetzelfde debiet door en/of uit de matrijs.
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ABSTRACT

The invention relates to an extruder system and a
method for extruding cord reinforced extrudate, wherein the
extruder system comprises an extruder head with a die for
receiving extrusion material and a cord guide for guiding
cords in a common cord plane in a cord direction into the
die, wherein the extruder system comprises a first extruder
and a second extruder, wherein the extruder head comprises a
first flow channel and a second flow channel, wherein the
first extruder and the second extruder are arranged for
supplying the extrusion material obliquely with respect to a
feeding plane of the extruder head, wherein the extruder
system further comprises a first pump and a second pump for
receiving the extrusion material from the first extruder and
the second extruder and for directing said extrusion
material in or parallel to the feeding plane into the first

flow channel and the second flow channel.
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