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1. A device for coating a material comprising an
assembly of threads and/or filaments with a molten organic 
material,
said device comprising a hollow punch, a supply chamber and 
a central duct having an outlet with an aperture which acts 
as a die plate, the hollow punch having a conduit along its 
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(57) Abstract 35 — j Γ—36
Device for sheathing thread (10) with a thermoplastic organic substance. The device (12). mounted as an angle head on an

extruder (13), comprises an inlet port and a hollow mandrel, with its bore opening into a central channel (26), the channel being

linked to the extruder by means of a supply chamber (29). A portion of the device is movable or removable, the displacement of

said portion opening and closing said device along its whole height, from its periphery to its axis. Application in the manufacture

of composite products.

(57) Abrcge

La presente invention concerne un dispositif de gainage d'un fil (10) par une matiere organique thermopk.=tique. Ce dispo-

sitif (12), monte en tete d'equerre a l'extremite d'une extrudeuse (13), comprend un orifice d'entree auquel succede un poinqoin

creux (22) dont le conduit debouche dans un canal central (26), ledit canal etarit relie a l'extrudeuse par l'intermediaire d'une

chambre d'alimentation (29)» une partie de ce dispositif (12) etant mobile ou amovible, le deplacement de ladite partie permettant

l'ouverture et la fermeture dudit dispositif surtoute sa hauteur, depuis sa peripherie jusqu'a son axe. Application a la fabrication

de produits composites.
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DEVICE FOR Coating A FILIFORM MATERIAL

WITH A MOLTEN MATERIAL

The present invention relates to a device for 

coating a filiform material, consisting of an 

assembly of threads and/or filaments, with a 

molten organic material.

There already exist a given number of devices 

known as cabling heads, coating heads or cross 

heads, which are mounted on the end of an extruder 

and enable a layer of thermoplastic organic 

material to be deposited on the surface of a 

filiform material.

A device of this type is described for example in 

US-A-4 713 139. This device substantially 

comprises a conduit for guiding the material and, 

at its outlet, an annular aperture through which 

the organic material is supplied, and which is 

disposed concentrically to the outlet aperture of 

the said material.

At its outlet, the organic material is drawn in 

the fo'rm of a cone by, the moving material and is 

applied to the surface cf the latter· a 'few 

millimetres after the outlet.
I

I
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The principle of this device is to restrict the 
velocity of advance of the material which, in the 
above-described example, does not exceed 1 to 2 
metres per second. If this velocity is exceeded, 
there is a risk that the material will no longer 
be regularly coated, since the organic material is 
then drawn too violently to enable breakage to be 
avoided.

EP-A-393 536 describes another type of device, 
which enables the filiform material to be brought 
into contact with the organic material inside the 
device itself. The latter substantially comprises 
a device for guiding the material at the inlet and 
outlet, and between the two an impregnation 
chamber connected directly to the extruder. The 
material, which in this case consists of a thread 
formed from a plurality of filaments, is brought 
into contact with the material under pressure, 
which can thus impregnate it thoroughly. The 
organic material is injected into the central 
chamber at right angles to the trajectory of the 
thread, which causes it to break up and separates 
a given number of threads from those adjacent 
them. The pressure, which is preferably exerted 
from a single side of the thread, also gives rise 
to irregular distribution of the filaments Within
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the organic material. This effect is incidentally 

required.

The principle of this device thus does not itself 

permit a composite material to be obtained, within 

which the filiform material has retained its 

cohesion.

Additionally, in known devices the filiform 

material is introduced by means of an aperture 

provided along their longitudinal axis. This 

method of introduction can cause problems when the 

material consists of very fine filaments and when 

it is important to restart the coating process 

very quickly after a breakage of the said material 

has occurred.

The object of the present invention is a device 

which enables a filiform material to be coated, 

and optionally to be impregnated with a layer of 

thermoplastic organic material, at a velocity 

greater than that obtained by means of known 

devices, and into which the said material can be 

introduced quickly.

The object of the present invention is also a 

device which enables a composite material to Iqe 

obtained; which consists of an assembly of\coated

L
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I threads and/ dr filaments and is optionally
impregnated with an organic material, and within 
which a regular distribution of the threads and/ 
or filaments is maintained.

The object of the present invention is a device 
which in particular permits a composite thread to 
be obtained, of which the core, consisting of a 
bundle of filaments, is coated with a 
thermoplastic organic material.

The objects of the invention are achieved by means 
of a device which is mounted in the manner of a 
cross head on the end of an extruder and along its 
axis comprises an inlet aperture followed by a 
hollow punch, of which the conduit opens into a 
central duct, the said duct being connected to the 
extruder by means of a supply chamber, then at the 
outlet of the duct a die.plate, one part at least 
of this device being movable or removable, and 
displacement of the said part enabling the said 
device to be opened and closed along its entire 
height, from its periphery to its axis.

The device according to the invention can comprise
a longitudinal slot along the entire height of the
said device, extending from its periphery to its
axis. In this case the movable part is a stopper · ,

V
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6 
part which fills the slot, and of which the ’
profile enables the walls of the various conduits 
to be reconstituted inside the device.

The device according to the invention can consist 
of two parts which are symmetrical relative to a 
plane which passes through its axis. The fixed 
part is connected to the extruder;the movable part 
pivots about a longitudinal hinge which is

, integral with the two parts. In the position in
which they are closed, the two parts abut one 
another and form the walls of the various conduits 
within the device.

Thus when a breakage has occurred, the filiform 
materials can once more be mechanically driven 
before being introduced laterally into the axis of 
the device. The latter can be closed and the 
injection recommence quickly.

The inner structure of the coating device is also 
important in that it must permit regular coating 
of the filiform material, even if the latter 
advances at high velocities, in view of the fact 
that the organic material cannot be injected at 
high pressures.

fi
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Thus the filifo'rm material, for example a thread 
consisting of a plurality of glass filaments 
previously guided by the conduit of the punch, 
enters the central duct along the axis of the 
latter, in which area it is in contact with the 
molten, pressurised thermoplastic organic 
material. The cross-section of the duct is regular 
along at least part of the length of the latter, 
and is larger than that of the said conduit. The 
organic material is supplied via one or a 
plurality of the apertures which face the axis of 
the duct and are disposed concentrically 
relatively to the said axis, and exerts on the 
surface of the thread a regular radial pressure 
directed towards the centre of the said thread.
The thread, which is thus subjected to a field of 
balanced pressures as it passes through the duct, 
does not tend to break.

Additionally, with a central channel, the cross­
section of which is constant along at least part 
of its length, the thread is subjected to a 
constant radial pressure as it travels along at 
least part of the duct. This assists the quality 
of impregnation of the thread.

In order for this radial pressure to be exerted as 
regularly as possible on the thread when it comes
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I into contact with the molten material, the
■i

i apertures or apertures of the supply chamber
preferably lead to the inlet of the central duct.

The molten material preferably reaches the duct 
via a single aperture which opens over the entire 
periphery of the duct, for example in the form of 
an aperture which is annular if the duct is 
cylindrical.

I

This concentric supply enables the cohesion of the 
filaments which constitute the thread to be 
maintained, and the regulation of the pressure and 
/ or viscosity of the material which comes into 
contact with it, and of its speed of passage 
through the device, also enables it to be 
impregnated at least partially with organic 
material.

The device according to the invention thus enables 
a thread to be obtained, of which the central part 

j consists of a bundle of filaments which are not
impregnated with organic material and is 
surrounded on its periphery by an impregnated

tarea, the unit as a whole being coated with a 
layer of predetermined thickness.
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According to a’ preferred embodiment of the 
invention, the supply chamber surrounds the hollow 
punch and has at the bottom a frusto-conical 
conduit which converges towards the axis of the 
central duct.

This conduit, which leads into the duct via an 
annular aperture, enables molten material to be 
injected into the said channel in a direction 
close to that of the advancing thread. The 
difference which may exist between the velocity of 
the thread and the average velocity of the flow of 
molten material can thus be reduced considerably. 
Owing to this inner structure the velocity of the 
material is at least 0.5 times the velocity of the 
thread. This enables the pressure at· which the 
material is injected into the duct to be reduced.
This pressure is lower than 50 bars, and 
preferably lower than 30 bars. This also enables 
the shear to which the organic material is 
subjected when it comes into contact with a thread 
advancing at high speed to be reduced 
considerably.

By means of this feature, the device enables a 
thread which is passing through it at a velocity 
greater than 5 metres per second to be coated and 

I
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optionally impregnated, without adversely 
affecting the quality of the coating.

By using thread extracted from rolls, this 
advantage enables the length of thread covered per 
unit of time to be increased considerably. In 
particular this advantage enables the device 
according to the invention to be integrated in the 
production installation of the thread to be 
covered.

The device according to the invention can for 
example be installed in a glass fibre production 
installation. An installation of this type 
substantially comprises a die plate, in general 
made of a metal alloy and heated by the Joule 
effect, which is used in order to remelt the glass 
or to maintain it in the molten state. The glass 
flows from the die plate via a plurality of 
apertures, in the form of thin streams which, when 
mechanically drawn, give rise to an assembly of 
continuous filaments. These filaments are joined 
together to form a thread which is drawn directly 
through the device according to the invention, 
before being wound onto a rotary support for 
example. Accidental breakage of a plurality of 
filaments stops production. The assembly of 
filaments must then be reformed and combined into
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a thread which is mechanically drawn. Immediately 
after this operation, the wire being drawn is 
introduced into the device according to the 
invention. The coating operation can then 
recommence with a minimum loss of time.

ίI
t
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It can also be installed in a mixed glass fibre - 
organic material production installation, as 
described for example in EP-A-367 661.

In addition to the aforementioned production 
increase, the use of the device according to the 
invention in a direct method eliminates the 
production, packaging and storage of rolls of 
thread, the time-consuming steps which usually 
precede the coating operation.

The invention will be better understood by means 
of the following detailed description of some 
embodiments, illustrated by the Figures, in which: 
. Figure 1 is a schematic lateral partial view 
of the installation in which the device according 
to the invention is used;
. Figure 2 is a schematic longitudinal cross-

rsection of a device according to the invention, in

* *

use;
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. Figuii 3A '5 a schematic view corresponding to 
a projection on a transverse plane of a first 
embodiment of the invention;
. Figure 3B is a schematic longitudinal cross­
section of part of the device shown in Figure 3A; 
and
. Figure 4 is a schematic view corresponding to 
a projection on a transverse plane of a second 
embodiment of the invention.

According to Figure 1 a mixed thread 10 consisting 
of an assembly of glass and polypropylene 
filaments, is guided by a mechanism 11, the 
function of which is to maintain the thread 10 in 
the axis of the device 12, which is mounted in the 
manner of a cross head and vertically at the end 
of the extruder 13. This extruder, which is 
integral with the support 14,/is provided with two 
lifting screws which are rotated by the motor 15.

The extruder 13 is supplied with thermoplastic 
organic material in the form of granules stored in 
the hopper 16. This extruder enables the molten 
organic material to be injected into the device
12, under high pressure which however remains less 
than 50 bars.

t
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The thread 10, coated with a layer of organic 
material which on the surface at least is 
solidified, moves onto a guide unit 17 before 
being wound onto a spindle 18, which is rotated by 
a motor. The thread 10 is wound in the form of a 
roll 19 by means of a distribution unit 20.

Instead of being drawn by a rotating spindle, the 
thread 10 can be drawn by a fibre-drawing wheel 
and distributed on a conveyor, in accordance with 
the methods and devices described for example in 
US-A-3 467 739 and US-A-3 676 095.

The thread 10 can also be drawn by a cutting 
machine, as disclosed for example in US-A-4 406 
196. In the latter case, the thread is preferably 
a thread to which torsion has been applied before 
it is covered, which structure prevents it from 
being crushed between the wheels of the cutting 
machine as a conventional thread would be.

Figure 2 shows a longitudinal cross-section of the 
inner structure of an embodiment of the device 12.

At the top this device comprises an aperture 21 
provided in the top of a hollow punch 22, the 
basic function of the conduit 23 of which is to 
guide the thread 10 and to centre it perfectly in 



the axis of the device. This punch is itself 
attached to the body 24 of the device 12 by means 
of nuts 25.

The conduit 23 leads to the top of a cylindrical 
central duct 26, of which the straight cross­
section is larger than that of the said conduit.
The duct 26 leads to an area 27 with a smaller 
cross-section, of which the outlet aperture 28 
acts as a die plate.

The device 12 is connected to the extruder by 
means of the supply conduit 29. This conduit leads 
inside the device 12 into a chamber 30 which 
surrounds the punch 22. At the bottom this chamber 
has a frusto-conical conduit 31, which leads in 
the form of an annular opening 32 to the top of 
the duct 26.

This structure simultaneously permits the thread 
10 to be subjected to regular radial pressure as 
soon as it comes into contact with the molten 
material, and to force the latter to flow so as to 
accompany the thread as it moves.

r

The area 27 consisting of a frusto-conical passage
33 and the aperture 28, enables the organic
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material to be maintained under pressure in the 
duct 26.

Heating resistors 34, of which the connection is 
not shown, can be accommodated in the body 24 in 
order to maintain the organic material at the 
required temperature.

At the outlet of the device 12, the resultant 
thread comprises a core 35, consisting of the 
bundle of filaments which constitutes the thread 
10 coated with a calibrated layer 36 of organic 
material.

Figure 3A shows in transverse cross-section an 
embodiment of the device according to the 
invention, of which the inner structure is shown 
in Figure 2. This device comprises a longitudinal 
slot 37 along the entire height of the device, 
opposite the supply conduit 29 which connects it 
to the extruder. This slot, which penetrates as 
far as the conduit 23 of the punch and to the 
central duct 26 and extends in the area 27, 
enables the thread 10 to be introduced quickly 
during a restarting operation. This is»·
particularly advantageous when the device 
according to the invention is installed in a



!

16
thread production installation, for example when 
glass fibre is involved.

As soon as the restarting has been completed, a 
stopper part 38 fills the slot in order to 
reconstitute the walls of the conduit 23, of the 
duct 26 and of the area 27. This part 38 is 
maintained in position by a closing device.

| . Figure 3B shows the part 38 in longitudinal cross-
i i

ί section. The part comprises a notch 39 which
ί enables the chamber 30 and the conduit 31 to be
Jί
f reconstituted.

Figure 4 shows a variant of the device 12. This 
variant comprises a fixed part 40 connected to the 
extruder by means of the supply conduit 29, and a 
part 41 which is movable about a longitudinal 
hinge 42 integral with the two parts. In the 
closed position these two symmetrical parts match 
one another in a longitudinal plane which passes 
through the axis of the device 12. Their inner 
surfaces are machined such that when they are 
closed, they reconstitute the conduit of the punch 
22, the supply chamber 30, the duct 26 and the 
aperture 28, as shown in Figure 2. The hinge 42 
can be attached to a generatrix of the device, or 
to the base of a notch 43 provided along its
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entire height. A device such as a lug 44 
associated with a screw 45 enables the two parts 
to be locked in the closing position.

EXAMPLE
A device according to the invention is disposed in 
the manner of a cross head at the end of a single 
screw extruder (screw diameter = 25 mm; L/D = 30). 
This device, of the type shown in Figure 2, has 
the following features:
* diameter of punch passage (23) = 0.95 mm
* diameter of central duct (24) = 2 mm
* length of central duct (24) = 40 mm.
This device is supplied with molten material 
formed from the following mixture:
* 30% of hydrogenated hydrocarbon resin:

ball/ ring softening point = 97-1035C
Brookfield viscosity = 150 mPa.s at 180°C

* 50% of polypropylene wax:
ball/ ring softening point = 163°C 
Brookfield viscosity = 600 mPa.s at 190°C

* 20% df polypropylene modified chemically by 
grafting of maleic anhydride:

ball/ ring softening point = 157°C 
’Brookfield viscosity = 275 mPa.s at 
190°C.
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The temperature- of the device is approximately 
230°C. The pressure of the material inside the 
device is approximately 10 to 15 bars.

A mixed thread, consisting of organic filaments · 
and glass filaments, passes through the device at 
a velocity of 10 metres per second.

This thread consists of 800 filaments of glass E 
of an average diameter of 14 microns and 750 
filaments obtained by extrusion of a polypropylene 
homopolymer mixture, of which the fluidity index 
is 20 dg/min (measured in accordance with standard 
ISO 1133) and a polypropylene modified chemically 
by maleic anhydride grafting. The glass filaments 
are sized with a size in the non-aqueous phase. 
This size essentially comprises an epoxy cycled 
aliphatic resin, a vinyl ether and an amine 
silane.

In these conditions a thread is obtained which 
comprises a core consisting Of the bundle of 
filaments, of which the external area is 
impregnated with organic material, the entire 
assembly -being coated with a layer of the said 
material.
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The amount of the organic material which 
impregnates and covers the mixed thread, expressed 
as a weight percentage relative to the titre of 
the thread, is 20%.

The device according to the invention can be used 
in order to cover either threads consisting of 
filaments for reinforcement purposes, such as 
glass, carbon, aramide or metal filaments, or 
mixed threads.

The threads covered by the device according to the 
invention may, or need not, involve torsion.



<.

ΐ 
ϊ

ί

- 20 -
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A device for coating a material comprising an 
assembly of threads and/or filaments with a molten organic 
material,

5 said device comprising a hollow punch, a supply chamber and 
a central duct having an outlet with an aperture which acts 
as a die plate, the hollow punch having a conduit along its 
longitudinal axis and an inlet aperture at one end, the 
inlet aperture being in fluid communication with the

10 conduit, the conduit opening into the central duct, the 
supply chamber being in fluid communication with the 
central duct,
said device capable of being mounted in a manner of a cross 
head at the end of an extruder such that said central duct

15 is connected to the extruder by means of the supply chamber 
and the outlet of the central duct is connected to the 
aperture which acts as a die plate,
wherein at least part of said device is movable or 
removable, and displacement of the part enables the said

20 device to be opened and closed along its entire length, 
from its periphery to at least its axis.
2. A device according to claim 1, comprising a 
removable part which fits into a longitudinal slot provided 
along the entire length of said, device, the part blocking

25 entirely the slot.
3. A device according to claim 1, consisting of two 
parts, of which one is fixed and connected to the extruder 
and the other is movable about a longitudinal hinge 
integral with the two parts, and which match one another in

30 the closed position along the entire length of the said 
device and in a longitudinal plane which passes through the 
axis of said device.

i

4 . A device according to any one of the preceding
claims, wherein in the closed position, an outlet aperture 

35 or apertures of the supply chamber leads/lead into the 
duct, concentrically with its axis and converge towards the

prot/l/gorV30342-93 19.1
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axis .
5. A device according to claim 4, wherein the
aperture or apertures of the supply chamber leads/lead into 
the inlet of the central duct.

56. A device according to claim 4 or 5, comprising a
cylindrical central duct such that the aperture of the 
supply chamber which leads into the duct is annular.
7. A device according to claim 6, wherein the supply
chamber surrounds the hollow punch and at the bottom has a 

10 frusto-conical conduit which converges towards the axis of 
the central duct.
8 . A device as hereinbefore described with reference
to the accompanying drawings.

DATED THIS 18th DAY OF January 1996.
VETROTEX FRANCE SA
By its Patent Attorneys:
GRIFFITH HACK & CO
Fellows Institute of Patent 
Attorneys of Australia

proW?8eiV36342-93 19.1
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