Office de la Proprieté
Intellectuelle
du Canada

Un organisme
d'Industrie Canada

Canadian
Intellectual Property
Office

An agency of
Industry Canada

CA 2169212 C 2005/06/14

(11)(21) 2 169 212
12y BREVET CANADIEN

CANADIAN PATENT

13) C
(22) Date de depot/Filing Date: 1996/02/09 (51) CL.Int.®/Int.C1.° B29D 23/18, B29C 47/90, B29C 47/20.
(41) Mise a la disp. pub./Open to Public Insp.: 1996/08/14 ~16L 9/12
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2005/06/14 HEGLER WILHELM. DE:
(30) Priorité/Priority: 1995/02/13 (195 04 501.7) DE HEGLER, RALPH-PETER, DE
(73) Proprietaire/Owner:
HEGLER, RALPH-PETER, DE

(74) Agent: MARKS & CLERK

(54) Titre : METHODE ET INSTALLATION POUR LA PRODUCTION D'UN TUYAU MULTICOUCHE EN MATERIAU
THERMOPLASTIQUE, PARTICULIEREMENT EN POLYOLEFINE

54) Title: METHOD AND INSTALLATION FOR THE PRODUCTION OF A MULTILAYER PIPE OF THERMOPLASTIC
MATERIAL, IN PARTICULAR POLYOLEFINE

38

{ 17 24 27 30 29 7 28 37 31 33 42 36 47 10
NI
JaVaalalaYaVaVa¥aVaVataveVaVars UVaYAVAYaNA MRS AL v va
\
\ b d 41 N 49
\
Q SRS B N e
\\\ 6/
\
!
| 3 \ X 2, a
/ / .
44 45 19 20 27 39 18 :9 37 26 38 25 35 34 40 46 48
(57) Abregée/Abstract:

For the production of a multilayer pipe of thermoplastic material, in particular polyolefine, an extrusion equipment Is provided,
extruding at least one tube In a direction of production. A calibrating arrangement for forming a pipe of externally profiled shape Is
provided downstream of the extrusion equipment. The calibrating arrangement is followed by a preheater for heating to welding
temperature the outer surfaces of the externally profiled shape. Furthermore, a coextruding head Is provided, having an extruder for
coextruding a tube around the pipe, the coextruding head having a partial vacuum connecting line for the tube and the outer
surfaces to be welded together under the difference pressure between ambient pressure and partial vacuum.

SRR VNEEEN
R 5. sas ALy
O
A

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




2169212

ABSTRACT OF THE DISCLOSURE

For the production of a multilayer pipe of thermoplastic material, in
particular polyolefine, an extrusion equipment is provided, extruding at
least one tube in a direction of production. A calibrating arrangement for
forming a pipe of externally profiled shape is provided downstream of the
extrusion equipment. The calibrating arrangement is followed by a pre-
heater for heating to welding temperature the outer surfaces of the ex-
ternally profiled shape. Furthermore, a coextruding head is provided,
having an extruder for coextruding a tube around the pipe, the coex-
truding head having a partial vacuum connecting line for the tube and
the outer surfaces to be welded together under the difference pressure
between ambient pressure and partial vacuum.
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METHOD AND INSTALLATION FOR THE PRODUCTION
OF A MULTILAYER PIPE OF THERMOPLASTIC MATERIAL.
IN PARTICULAR POLYOLEFINE

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The 1nvention relates to a method for the production of a multilayer pipe
of thermoplastic matenial, in particular polyolefine, and an installation
for putting the method into practice.

BACKGROUND ART

Multilayer pipes, in particular three-layer pipes, are known from U.S.
patent 3 538 209 (1970) and U.S. patent 3 677 676 (1972).

German patent DE 20 42 031 (1972) teaches a method and an

apparatus for the production of three-layer pipes of thermoplastic mate-
nal, a twin-wall pipe provided with an exterior corrugated pipe being
produced in usual manner. A tube is injection-molded around this twin-
wall pipe 1n a coextruding head, the tube being vacuum-calibrated in a
downstream external calibrating arrangement. Three-layer pipes produced
in this way can be used as protective pipes, in particular as cable

ducts and drain channels, if they are not exposed to any substantial
pressure from the inside. The problem with this way of producing multi-
layer pipes resides in that no reliable welding is obtained between this
tube for the production of an exterior pipe or a skin and the pipe pro-
duced and externally shaped in advance. In particular when polyolefines,
such as polyethylene, are used, the pipe produced and externally shaped
in advance can exhibit considerable tolerances in outside diameter, there
being no defined conditions for the known external vacuum calibration.
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SUMMARY OF THE INVENTION

It 1s the object of the invention to create a method and an installation
for the production of multilayer pipes that is indifferent to outside
diameter tolerances of the pipe to be coated by a tube.

In a method according to the invention, this object is solved by the
following steps: producing in a direction of production a pipe of ex-
ternally profiled shape; heating to welding temperature at least the outer
surfaces of the externally profiled shape; acting on the outside of the
pipe by - referred to ambient pressure - partial vacuum; coextruding a
tube of plastic material on to the outer surfaces of the pipe of externally
profiled shape acted upon by partial vacuum; welding together the tube
and the outer surfaces under the difference pressure between ambient
pressure and partial vacuum; and cooling the multilayer pipe. In an in-
stallation according to the invention, this object is attained by an
extrusion equipment for extruding at least one tube in a direction of
production, by a calibrating arrangement for forming a pipe of externally
profiled shape, by a preheater for heating to welding temperature the
outer surfaces of the externally profiled shape, and by a coextruding
head having an extruder for coextruding a tube around the pipe, the
coextruding head having a partial vacuum connecting line.

The gist of the invention resides in that care is taken of the fact that
the outer surfaces, on which to weld the tube subsequently applied by
coextruding, of the pipe produced in advance are heated to welding tem-
perature and that the tube is pressed against these outer surfaces in
that a pressure difference acting on the tube from the outside forces the
latter against the outer surfaces of the pipe. During the ensuing cooling,
this pressure difference is not only maintained, but it increases, experi-
ence showing that it is almost impossible to pull or tear this smooth skin
off the finished multilayer pipe. The advantage of the multilayer pipe
produced according to the invention resides in that with an increase in
weight of only 20 to 30 percent, the rigidity of the pipe will double.
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This is in particular true for twin-wall pipes coated by such an exterior
pipe. Since such a multilayer pipe has a smooth outer face, 1t can easily
be handled during transport and placing. There is no longer the problem
occurring in particular with ribbed pipes which resides in that the pipe,
when placed, cannot be slid along the ground because the ribs will dig
into the ground. Since there i1s a smooth skin, branches can be produced
very easily, the additional skin providing for increased protection a-
gainst leakage.

According to one aspect of the present invention, there is provided a method for the
production of a multilayer pipe of thermoplastic material comprising the steps of
producing a first thermoplastic pipe having a smooth inside pipe, an outer corrugated
pipe welded to the inside pipe with the outer pipe having an external profiled corrugated
shape, and the profiled corrugated shape having outer cylindrical surfaces and side
surfaces, maintaining the shape of the external profile corrugated shape, heating to
welding temperature the outer cylindrical surfaces of the external profiled corrugated
shape to provide heated outer cylindrical surfaces on the external profiled corrugated
shape, providing pressure less than ambient pressure surrounding the heated outer
cylindrical surfaces, extruding a tube of thermoplastic material on to the heated outer
cylindrical surfaces while maintaining the external profile corrugated shape, providing
ambient pressure on the tube to weld together the tube and the outer cylindrical surfaces

by a difference in pressure between the ambient pressure on the tube and the less than

ambient pressure on the heated outer surfaces, and cooling the resulting multilayer pipe.

According to a further aspect of the present invention, there is provided the method for
the production of a multilayer pipe of thermoplastic material comprising the steps of
producing a first thermoplastic pipe having a smooth inside surface with a plurality of
spaced cylindrical ribs projecting radially outward from an outer pipe surface, the ribs
having an outer circumference end surface, maintaining the ribs projecting radially
outward, heating to welding temperature the outer circumferential end surfaces to provide
heated outer circumferential end surfaces, providing pressure less than ambient pressure
surrounding the heated outer circumferential end surfaces, extruding a tube of
thermoplastic material on to the heated outer circumferential end surfaces while

maintaining the ribs projecting radially outward, providing ambient pressure on the tube
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to weld together the tube and the outer surfaces by a difference in pressure between the
ambient pressure on the tube and the less than ambient pressure on the heated outer
surfaces and wherein the tube is spaced from the outer pipe surface, and cooling the

resulting muitilayer pipe.

According to another aspect of the present invention, there is provided a method for the
production of a multilayer pipe of thermoplastic material, in particular polyolefin,
comprising the steps of producing, 1n a direction of production, a pipe of externally
profiled shape, coextruding a tube of plastic material on to the outer surfaces of the pipe
of externally profiled shape, welding together the tube and the outer surfaces, and cooling
the multilayer pipe, wherein prior to coextruding a tube of plastic material on to the outer
surfaces of the pipe of externally profiled shape, at least the outer surtaces of the
externally profiled shape are heated to welding temperature, in that the outside of the
pipe is acted upon by - referred to ambient pressure - partial vacuum,

in that welding together the tube and the outer surfaces takes place under the difference

pressure between ambient pressure and partial vacuum.

According to yet another aspect of the present invention, there 1s provided an installation
for the production of a multilayer pipe according to the method as described herein,
comprising the following features an extrusion equipment for extruding at least one tube
in a direction of production, a calibrating arrangement for forming a pipe of externally
profiled shape, and a coextruding head having an extruder for coextruding a tube around
the pipe, wherein a preheater 1s provided for heating to welding temperature the outer
surfaces of the externally profiled shape, and in that the coextruding head has a partial

vacuum connecting line.

According to still another aspect of the present invention, there is provided an installation
as described herein, wherein the coextruding head, in the vicinity of its pipe inlet side, is

provided with a sealing arrangement bearing against the pipe.

According to a further aspect of the present invention, there is provided an installation as
described herein, wherein the preheater is disposed in the vicinity of the pipe inlet side of

the coextruding head.
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According to another aspect of the present invention, there 1s provided an installation as
described herein, wherein at least one cooling bath is disposed downstream of the

coextruding head.

Details of the invention will become apparent from the ensuing description
of exemplary embodiments, taken in conjunction with the drawing.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 1s a diagrammatic illustration of an installation for the pro-
duction of a three-layer pipe,

Fig. 2 is a longitudinal section through a coextruding head of the in-
stallation according to Iig. 1,

Fig. 3  is a longitudinal section through two three-layer pipes united
by a socket, and

Fig. 4 1s an illustration of the production of a multilayer pipe on the
basis of a ribbed pipe.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 illustrates an installation for the production of multilayer pipes,

in particular three-layer pipes. An extrusion equipment 1 is shown on the
left of the drawing, comprising a first extruder 2 and a second extruder
3, which, from a common extruding head 4, extrude two tubes concentric
of each other of thermoplastic material, in particular polyolefine, these
tubes being formed into a twin-wall pipe in a subsequent calibrating
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arrangement 5. Such an extruding head 4 i1s known for instance from U.S.
patent 3 677 676 (1972). Such a calibrating arrangement 5 is likewise known, for
instance from U.S. patent 4 492 551 (1985). If a so-called ribbed pipe is to

be manufactured, then provision must be made for a single extruder. A
corresponding calibrating arrangement is known for instance from U.S.
patent 4 900 503. The pipe leaves the calibrating arrangement S in a
condition cooled down to be dimensionally stable. A coextruding head 7 is
disposed coaxially of the central longitudinal axis 6 of the calibrating
arrangement 5, the twin-wall pipe 8 entering the coextruding head 7 in
the direction of production 9. This coextruding head 7 is shown in detail
in Fig. 2, which will still be dealt with below. In the coextruding head
7, a tube forming an exterior pipe or a skin is injection-molded around
the pipe 8. Subsequently, the multilayer pipe 10 thus formed first runs
through an air cooling bath 11 and then enters a water cooling bath 12.
The discharge of the multilayer pipe 10 in the direction of production 9
takes place by means of a discharge arrangement 13, which, in known
manner, can be in the form of a so-called belt conveyor or crawler type
discharge. This discharge arrangement 13 can be followed in the direction
of production 9 by a separating station 14, for instance in the form of a
saw, which may again be followed by a so- called socketing machine 185,
on which to injection-mold sockets around individual pipe sections.

Upstream of the coextruding head 7, provision is made for a third ex-
truder 16, a melt conducting pipe 17 connecting the extruder 16 to a
substantially annular base body 18 of the coextruding head 7. On the
side turned towards the calibrating arrangement 5, i.e. upstream of the
base body 18 seen in the direction of production 9, a preheater 19 is
provided on the base body 18, comprising a thin-wall tubular support 20
of good thermal conductivity and a heater 21, for instance in the form of
a strip heater, disposed on this support 20. On the pipe inlet side 22,
1.e. at the front end of the preheater 19 - referred to the direction of
production 9 - a sealing arrangement 23 is provided on the inside of the
support 20, sealing the interior chamber 24 of the coextruding head 7 on

the pipe inlet side 22. This sealing arrangement 23 is such that it bears
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on the outside of the pipe 8 and can compensate for major changes in
outside diameter of the pipe 8.

A coextrusion die 25 is provided on the other side, i.e. on the rear end
of the base body 18 seen in the direction of production 9,. An inner die
pipe 26 is fastened to the base body 18 by means of screws which are

only roughly outlined. Further, an outer adjusting ring 27 is mounted on
the base body 18 by means of screws likewise only roughly outlined. The
inner die pipe 26 is enclosed by an outer die pipe 28, an approximately
annular melt passage 29 being defined between the die pipes 26 and 28.

Adjusting screws 30 extending radially to the axis 6 and bearing against
the outer die pipe 28 are retained in the adjusting ring 27. The outer
die pipe 28 is centered by means of these adjusting screws 30, the melt
passage 29 thereby being given precisely the desired cross-sectional di-
mensions. At the rear end 32, seen in the direction of production 9, of
the die 25, the inner die pipe 26 has an annular collar 31 retaining ad-
justing pressure screws 33 which bear against the facing end 32 of the
outer die pipe 28. Further, adjusting tension screws 34 are retained in
this annular collar 31, engaging with threaded holes 35 of the outer die
pipe 28 in the vicinity of the latter’s end 32. The adjusting pressure
screws 33 and the adjusting tension screws 34 serve to adjust the outer
die pipe 28 in the direction of the axis 6 or even to tilt it slightly
relative to the axis 6. The width a of the die mouth 36 can thus be ad-
justed even in such a way that this width a varies over the circum-
ference. The way of adjusting a die is illustrated and described in de-
tail by U.S. patent 5 346 384, to which reference is made.

The melt passage 29 is connected to the melt conducting pipe 17. The
base body 18, the adjusting ring 27 and the outer die pipe 28 are sur-
rounded by melt heaters 37 which keep the melt 38 at the necessary ex-
truding temperature.

The base body 18 is provided with a partial vacuum connecting line 39



10

15

20

29

30

2169212

which opens into the interior chamber 24 of the coextruding head 7. This
interior chamber 24 extends over the entire length of the coextruding
head 7. On the pipe outlet side 40, i.e. at its rear end seen in the
direction of production 9, this substantially tubular inner chamber 24 has
a cylindrical section 41, the inside diameter D of which exceeds the
greatest outside diameter d of the pipe 8. The die mouth 36 is formed at

the rear end 42, seen in the direction of production 9, of the coextrusion
die 23.

The way of operating is as follows:

A twin-wall pipe 8 passes in the direction of production 9 from the ex-
trusion equipment 1, which comprises the calibrating arrangement 5, to
the coextruding head 7. This twin-wall pipe 8 consists in usual manner
of a smooth inside pipe 43 and a corrugated outer pipe 44. This corru-
gated pipe 44 has annular - or for special applications even helically
extending - cylindrical outer surfaces 45. The sealing arrangement 23
bears against these cylindrical outer surfaces 45 in such a way that it
will always bear against at least one outer surface 45. In this way, the
interior chamber 24 is sealed towards the atmosphere in this area.

Especially the outer surfaces 45 are heated by the preheater 19 to a tem-
perature that 1s necessary for welding with weldable plastic material. As
the case may be, it can be necesary to do without the preheater 19, be-
cause the heat dissipated by the coextruding head 7 to the twin-wall

pipe 8 can be sufficient to heat in particular the outer surfaces 45 to a
temperature sufficient for welding. The pipe 8 passes through the interior
chamber 24 of the coextruding head 7, which is acted upon by partial
vacuum, Le. by a pressure below atmospheric, by way of the partial
vacuum connecting line 39. From the die mouth 36 of the coextrusion die
25, the melt 38 of thermoplastic material, in particular polyolefine, is
extruded in the form of a tube 46 on to the pipe 8, directly downstream
of the die 25 - referred to the direction of production 9. The tube 46 is
forced against the cylindrical outer surfaces 45 of the corrugated pipe 44
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because of the partial vacaum in the interior chamber 24 of the coextrud-
ing head 7, the partial vacuium extending as far as into the zone of con-
tact 47 between the tube 46 and the pipe 8. The tube 46 has a tempera-
ture which still allows welding. As mentioned, the outer surfaces 45 are
heated to a corresponding temperature. Since, in addition, a correspond-
ing air pressure acts from outside on the tube 46, reliable and solid
welding takes place between the tube 46 and the outer surfaces 45. Since
the mentioned partial vacuaum prevails 1n the corrugatio'n troughs 48 of
the corrugated pipe 44, it may arrnive that the tube 46 slightly buckles
between the respective outer surfaces 45.

If the pipe 8 has a smooth-wall section 49 within the corrugated pipe 44
- as seen in Fig. 2 on the right - then the tube 46 lies over the full
surtace on this smooth-wall section 49 and is welded substantially over
the full surface with the latter under the mentioned pressure. The sealing
arrangement 23 1s such that 1s seals sufficiently even when the smooth-
wall section 49 enters the coextruding head 7 on the pipe inlet side 22.
Setting the partial vacuum source (not shown) correspondingly will help
prevent a pressure increase occurring on this occasion in the interior
chamber 24. The production of such a smooth-wall section 49, the inside
diameter b of which corresponds to the inside diameter b of the pipe 8,
1s known for instance from U.S. patent 5 472 659 (1995). This document also

teaches the production of a twin-wall pipe 8 with a smooth-wall section
in the form of a socket 50 as seen in Fig. 3. In this case, too, the tube
46 1s extruded over this smooth-wall section in the form of a socket 50
and welded on it. The inside diameter ¢ of such a socket S0 slightly
exceeds the outside diameter e of the multilayer pipe 10 produced in the
described way, which is a three-layer pipe 10 in the case described.

Such a socket 50 can, however, also be effected on the downstream sock-
eting machine after the cutting of the multilayer pipe 10 by means of the
separating station 14. In this case, the smooth-wall section 49 coated by

the tube 46 is heated as usual and expanded to form a socket 50. Fig. 3
also illustrates how a multilayer pipe 10 is connected with an adjacent
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pipe 10 by means of such an integrally injection-molded socket 50.

Instead of a twin-wall pipe 8, any other type of externally profiled
pipe, 1.e. any pipe provided with structured wall cross-sections, can be
provided with an additional skin which is formed by a tube 46 applied
by extruding. Fig. 4 illustrates how a ribbed pipe 8 manufactured on a
correspondingly designed extrusion equipment and a correspondingly de-
signed calibrating arrangement is coated by such a tube 46 which only
applies on the radially outer surfaces 51, heated to welding temperature,
of the radially extending ribs 52 and is welded on them. In this way,
the multilayer pipe 10’ formed is a two-layer pipe. Also in the case of
this ribbed pipe 8, a smooth-wall section 49’ can be coated by the tube
46. This coated section 49’ either serves as a spigot or is expanded to
form a socket.

The thermoplastic materials used must not always be identical; it is of
decisive importance that they can be welded together. This involves in
particular polyolefines, it being possible to weld together polyethylene
and polyethylene or polyethylene and polypropylene.
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The embodiments of the invention in which an exclusive property or privilege is claimed

are defined as follows:

1. A method for the production of a multilayer pipe of thermoplastic material
comprising the following steps:

producing a first thermoplastic pipe having a smooth inside pipe, an outer corrugated
pipe welded to the inside pipe with said outer pipe having ‘an external profiled corrugated

shape, and said profiled corrugated shape having outer cylindrical surfaces and side

surfaces;

maintaining the shape of said external profile corrugated shape;

heating to welding temperature said outer cylindrical surfaces of the external profiled
corrugated shape to provide heated outer cylindrical surfaces on the external profiled
corrugated shape;

providing pressure less than ambient pressure surrounding said heated outer cylindrical

surfaces;

extruding a tube of thermoplastic material on to said heated outer cylindrical surfaces

while maintaining the external profile corrugated shape;
providing ambient pressure on said tube to weld together the tube and the outer
cylindrical surfaces by a difference in pressure between the ambient pressure on said tube

and the less than ambient pressure on said heated outer surfaces; and

cooling the resulting multilayer pipe.

2. The method according to claim 1, wherein said first pipe has at least one
predominantly smooth-wall section between two externally profiled shape sections and
wherein said tube i1s welded by said difference in pressure on said at least one smooth-

wall section substantially over a fill surface thereof.

3. The method according to claim 2, wherein a smooth-wall section is expanded to

form a socket.

4. The method according to any one of claims 1 to 3, wherein said first pipe is a
twin-wall pipe having a smooth inside pipe and a corrugated outer pipe welded to the

inside pipe and wherein said tube is welded by said difference in pressure onto outer
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corrugated surfaces of said corrugated pipe without deforming said outer corrugated

surfaces.

J. The method according to any one of claims 1 to 4, wherein the multilayer pipe is

cooled by cooling air.

6. The method according to any one of claims 1 to 4, wherein the multilayer pipe is

cooled by cooling water.

7. A method for the production of a multilayer pipe of thermoplastic material
comprising the following steps:

producing a first thermoplastic pipe having a smooth inside surface with a plurality of
spaced cylindrical ribs projecting radially outward from an outer pipe surface, said ribs
having an outer circumference end surface; maintaining the ribs projecting radially
outward;

heating to welding temperature said outer circumferential end surfaces to provide heated
outer circumferential end surfaces;

providing pressure less than ambient pressure surrounding said heated outer
circumferential end surfaces:;

extruding a tube of thermoplastic material on to said heated outer circumferential end
surfaces while maintaining the ribs projecting radially outward;

providing ambient pressure on said tube to weld together the tube and the heated outer
circumferential end surfaces by a difference in pressure between the ambient pressure on
said tube and the less than ambient pressure on said heated outer surfaces and wherein
the tube 1s spaced from the outer pipe surface; and

cooling the resulting multilayer pipe.

8. The method according to claim 7, wherein the tube is welded onto the outer end

surfaces without deforming the ribs.

9. A method for the production of a multilayer pipe of thermoplastic material

comprising the following steps:
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producing, in a direction of production, a pipe with outer surfaces of externally profiled
shape; '
coextruding a tube of plastic material on to the outer surfaces of the pipe of externally

profiled shape;

welding together the tube and the outer surfaces; and

cooling the pipe and the tube,
wherein prior to coextruding the tube of plastic material on to the outer surfaces of the
pipe of externally profiled shape, at least the outer surfaces of the externally profiled

shape are heated to welding temperature;

wherein the outside of the pipe is acted upon by - referred to ambient pressure - partial

vacuum; and

wherein the welding together of the tube and the outer surfaces takes place under the

difference in pressure between the ambient pressure and the partial vacuum.

10. A method according to claim 9, wherein the pipe has at least predominantly
smooth-wall sections between sections of externally profiled shape, and wherein the tube

1s welded on these sections substantially over the full surface.

11. A method according to claim 9, wherein a twin-wall pipe is produced, having a
smooth 1nside pipe and a corrugated outer pipe having outer surfaces and welded on the
smooth inside pipe, and wherein the tube 1s welded on the outer surfaces of the

corrugated pipe.

12. A method according to claim 9, wherein a ribbed pipe is produced, having ribs
that project radially outwards and have outer surfaces and wherein the tube and the

radially outer surfaces of the ribs are welded together.

13. A method according to any one of claims 9 to 12, wherein the multilayer pipe is

cooled by cooling air.

14. A method according to any one of claims 9 to 12, wherein the multilayer pipe is

cooled by cooling water.
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15. A method according to any one of claims 10 to 14, wherein a smooth-wall section

1s expanded to form a socket.

6. A method according to any one of claims 9 to 15, wherein the thermoplastic

matenial 1s polyolefin.

17.  Annstallation for the production of a multilayer pipe according to the method
according to any one of claims 9 to 16, comprising the following features:

an extrusion equipment for extruding at least one tube in a direction of production;

a calibrating arrangement for forming a pipe of externally profiled shape; and

a cbextruding head having an extruder for coextruding a tube around the pipe, wherein a
preheater is provided for heating to welding temperature outer surfaces of the externally
profiled shape; and

wherein the coextruding head has a partial vacuum connecting line.

18.  An installation according to claim 17, wherein the coextruding head, in the

vicinity of its pipe inlet side, 1s provided with a sealing arrangement bearing against the

pipe.

19.  Aninstallation according to claim 18, wherein the preheater is disposed in the

vicinity of the pipe inlet side of the coextruding head.

20.  An installation according to any one of claims 17 to 19, wherein at least one

cooling bath is disposed downstream of the coextruding head.
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