Office de la Proprieté Canadian CA 2196713 C 2004/11/16

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 1 96 71 3
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1997/02/04 (51) CL.Int.%/Int.C1.° F16L 9/133, B29D 23/18
(41) Mise a la disp. pub./Open to Public Insp.: 199/7/08/07 (72) Inventeur/Inventor:

HEGLER, RALPH PETER, D

(73) Proprietaire/Owner:
HEGLER, RALPH PETER, D

(74) Agent: MARKS & CLERK

(45) Date de délivrance/lssue Date: 2004/11/16
(30) Priorité/Priority: 1996/02/07 (196 04 311.5) DE

(54) Titre : TUYAU COMPOSITE COMPORTANT UN EMBOITEMENT ET METHODE DE FABRICATION CONNEXE
54) Title: COMPOSITE PIPE WITH A SOCKET AND METHOD FOR ITS MANUFACTURE

7 6 5 17 3 12 B

\/ % 6 11 72

N J/

0
\ AR

LRVATAYN A RVAVAAVAYA LAY
e
4 21 15 B 19 12
\
0
? d Dl dl
10 |
l
1
| ! | I
' {
|}
7 8 9 1 7

(57) Abréegée/Abstract:
A composite pipe comprises and internal pipe and a corrugated external pipe and a socket formed In one piece with the internal

pipe and the external pipe. This socket has a connecting section of substantially cylindrical shape and at least one reinforcing rib
formed on the outside of the connecting section, a < 2b applying to the length b of the reinforcing rib In the direction of the central

longitudinal axis In relation to its thickness a radial to the central longitudinal axis 10.
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ABSTRACT OF THE DISCLOSURE

A composite pipe comprises and internal pipe and a corrugated external
pipe and a socket formed in one piece with the internal pipe and the ex-
ternal pipe. This socket has a connecting section of substantially cylindrical

shape and at least one reinforcing rib formed on the outside of the con-

necting section, a < 2b applying to the length b of the reinforcing rib 1n the
direction of the central longitudinal axis in relation to its thickness a radial

to the central longitudinal axis 10.
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COMPOSITE PIPE WITH A SOCKET AND METHOD FOR ITS
MANUFACTURE

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The invention relates to a composite pipe and a method of manufacturing

SAINC.

BACKGROUND ART

Composite pipes having substantially smooth ends, whether spigots or
sockets, are known for instance from U.S. patent 5 472 659 or EP

0 385 465 B1. The smooth ends, which are produced by the joining and
welding of two co-extruded tubes, are formed into sockets by subsequent
expansion on a socketing machine. This socketing is comparatively con-
venient to carry out as long as the composite pipes consist of PVC-U.
When polyolefins are used, the socketing, i.e. expanding the spigots or the
socket portions not yet expanded, is very difficult. Owing to the partially
cristalline material structure of polyolefins, the latter exhibit a so-called
memory effect. To solve these problems, AT 398 725 B proposes first to
expand such a socket beyond its nominal dimension and then to compress it

shightly below i1ts nominal dimension, the memory effect thereby being

compensated.

When PVC-U 1s used as a material for the composite pipes, there 1s no dis-

tinct creeping process, which 1s however very distinct in the case of poly-
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olefins as a material for composite pipes. Consequently, with such com-
posite pipes of polyolefin, there is the risk that the respective socket ex-
pands under the action of the seal bearing against i1t from inside, the pipe

connection thereby becoming leaky.

SUMMARY OF THE INVENTION

It 1s the object of the invention to embody a composite pipe with a socket

molded on 1n such a way that the pipe connection will be leak-tight in the

long run.

According to the invention, this object 1s attained in a composite pipe com-
prising an internal pipe; a corrugated external pipe having successive cor-
rugated sections connected with each other by a foot section, the foot sec-
tions being welded onto the internal pipe; a common central longitudinal
axis; and a socket formed in one piece with the internal pipe and the ex-
ternal pipe, said socket having a connecting section of substantially cy-

lindrical basic shape, and at least one reinforcing rib formed on the outside

of the connecting section, a < 2b applying to the length b of the reinforcing
rib 1n the direction of the central longitudinal axis in relation to its thick-
ness a radial to the central longitudinal axis. The socket exhibits high an-
nular rigidity, which can be set by approprate dimensioning such that the

annular rigidity of the socket on the one hand and the annular rigidity of the

composite pipe inserted into it are about the same.

According to the invention, a method for the manufacture of a composite
pipe according to the invention comprises the steps of extruding an external

tube; deforming the external tube successively and in portions so as in a
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first portion to form the corrugated sections, which constitute the outer
cross-sectional shape of the composite pipe, and in a second portion to
form the outer cross-sectional shape of a socket portion with at least one
reinforcing rib having a free space; filling the free space in each reinforcing
rib; welding together the internal tube and the external tube partially in the
first portion, and over the full surface in a second portion; cutting through

the continuous pipe in the vicinity of a socket portion; and expanding the

socket portion to form a socket.

Details of the invention will become apparent from the ensuing description,

taken 1n conjunction with the drawing.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 is a semi-section of a pipe connection of two composite pipes, one

of which being provided with a socket,

Fig. 2 1s a longitudinal section of a pre-product for a composite pipe with

a socket,

Fig. 3  is a longitudinal section illustrating the pre-product being expanded

to form a socket,

Fig. 4 is an illustration corresponding to Fig. 1 of a pipe connection with

a socket modified as compared with Fig. 1,

Fig. 5 1is a plan view of an apparatus for the manufacture of a composite

p1pe,
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Fig. 6 1s a vertical partial section through the apparatus according to Fig.
5, and

Fig. 7 1s a vertical partial section corresponding to Fig. 6 at a different

stage of production.
DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 illustrates two composite pipes 1, 2 of fundamentally identical struc-
ture, which united by means of a socket 3 formed on one composite pipe 1.
The composite pipes 1, 2 each have a continuous cylindrical internal pipe 4
and a corrugated external pipe 5. The internal pipe 4 and the external pipe
5 are welded together; the manufacture will be dealt with below. The ex-
ternal pipe 5 1s corrugated in cross-section, 1.e. it is a gilled pipe. Each cor-
rugated section 6 has the cross-sectional shape of a trapezoid slightly taper-
ing externally. Each corrugated section 6 comprises an external, annular
cylindrical outside wall section 7 and two side wall sections 8, 9. Related
to the central longitudinal axis 10 of the respective composite pipe 1 or 2,
these side wall sections 8, 9 are inclined towards each other radially out-
wards. The base of the mentioned trapezoid is formed by the respective in-
ternal pipe 4. Between two adjacent corrugated sections 6, a corrugation
trough 11 1s formed, in which the side wall sections 8, 9 of two adjacent
corrugated sections 6 are connected with each other by means of an equally
annular foot section 12. This is where the external pipe 5 and the internal

pipe 4 are welded together.
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The socket 3 formed on the composite pipe shown on the left in Fig. 1 has
a connecting section 13, the basic shape of which is annular cylindrical and
which passes by way of a transition section 14 into a foot portion 12 of the
external pipe 5 and at the same place into the internal pipe 4 of the com-
posite pipe 1. In the vicinity of their outside wall sections 7, the composite
pipes 1, 2 have an outside diameter D which is slightly smaller than the
inside diameter d' of the smooth cylindrical inside wall 15 of the socket 3.
The connecting section 13 has reinforcing ribs 17 on its outside 16, which
are annular cylindrical related to the basic shape of the connecting section
13. In relation to the central longitudinal axis 10 , they have a radial thick-
ness a and a length b in the direction of the axis 10. a < b applies in the
exemplary embodiment shown. a < b applies as an intermediate limiting
value and a < 2b applies as the extreme limiting value. The reinforcing ribs

17 not taken 1into account, the wall thickness ¢ of the socket 3 will as a rule

exceed the sum of the wall thicknesses e of the composite pipe in the vi-
cinity of the foot portion 12. As a rule, e < ¢ applies. However, e < ¢ may
also apply. The inside wall 18 of the internal pipe 4 has a diameter d. The
socket has 1ts maximum outside diameter D' in the vicinity of the rein-
forcing ribs 17. (D' - d')/2 < (D - d)/2 applies to the maximum wall thick-
ness (D - d)/2 of the composite pipe 1 or, respectively, in comparison to the
maximum wall thickness (D' - d')/2 of the socket 3. As seen in Fig. 1, the

socket 3 1s solid, 1t does not possess the cavities 19 formed in the respective

corrugated section 6.

During mounting, a packing ring 21 is placed into a corrugation trough 11
that adjoins the front 20 of the composite pipe 2 and, with its front 20
ahead, the composite pipe 2 is pushed into the socket 3 on the composite

pipe 1. Since the packing ring 21 projects radially over the outside wall
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sections 7 of the adjacent corrugated sections 6, it comes to bear against the
inside wall 15 of the connecting section 13 of the socket 3 and is compress-
ed radially to the diameter d' of the inside wall 15 with a corresponding
sealing effect being produced. The play f resulting from the difference

d' - D = f between the annular outside wall sections 7 of the composite pipe
2 and the 1nside wall 15 of the socket 3 is very small; depending on the
pipe diameter D - it is in the range of some tenths of a millimeter to few
millimeters. In the embodiment of Fig. 1, the corrugated sections 6 have a
spacing g 1n the direction of the axis 10, to which g < b applies in compari-

son to the length b of the reinforcing ribs 17.

Fig. 2 1llustrates an intermediate product from which the composite pipe 1
with the socket 3 and the subsequent composite pipe 2 are formed. Identical
parts have identical reference numerals. The parts from which the socket 3
1s made are denoted by the same reference numerals provided with a prime.
The pipe section of the composite pipe 1 and a socket portion 3' and the
subsequent composite pipe 2 are formed in one piece. A waste section 22 is
situated between the connecting section 13' of the socket portion 3' and the
composite pipe 2 and is removed by two cuts roughly outlined by cutting
knives 23. In this intermediate product, the socket portion 3' still has an
inside diameter d which is identical to the inside diameter d of the compos-
ite pipes 1 and 2, respectiVely. The ouside diameter D™ of the socket por-
tion 3' in the vicinity of the reinforcing ribs 17' is smaller than the outside

diameter D of the composite pipes 1, 2. As compared with the final product

according to Fig. 1, b= b' and a/c = a'/c' applies to the axial length b' of the

reinforcing ribs 17, to their thickness a' and to the wall thickness c'.
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As an 1illustration of principle, Fig. 3 shows the expansion of the socket
portion 3' of Fig. 2 to form the socket 3. To this end, the socket portion 3" 1s
plasticised by heating in a heating station of a so-called socketing machine.
Then the socket portion 3' 1s expanded in a station of the socketing machine
that 1s separate from the heating station. To this end, 1t 1s held 1n a mold 24.
A mandrel 27 resting on the inside wall of the socket portion 3" and on the
latter's front 26 1s inserted into the socket portion 3' in the direction 28. An
expanding core can be used instead of the mandrel 27. The socket portion
3'1s expanded beyond the nominal dimension d', which is why the socket
seen 1n Fig. 1 has the reference numeral 3. In an upsetting station, which i1s
again separate spatially, the expanded socket 3 i1s compressed below the
nominal dimension for the socket 3 to take the shape seen and described in
Fig. 1 without any subsequent shrinking. This 1s a case of compensation of
the so-called memory effect. The composite pipe 1 with the socket 3, same

as the composite pipe 2, consist of a polyolefin, in particular of polyethy-

lene or polypropylene.

Fig. 4 1illustrates a pipe connection which differs from that according to Fig.
1 only 1n that the reinforcing ribs 17" exhibit a length b" in the direction of
the axis 10 that 1s smaller than the length b in the embodiment according to
Fig. 1. The radial thickness a" slightly exceeds that in the embodiment ac-
cording to Fig. 1. In this case, too, a" < b" is illustrated. Fundamentally,

a" < b" applies as an intermediate limiting value and a" < 2b" applies as an
extreme limiting value. All the parts that differ only in dimension from the

embodiment according to Fig. 1 are denoted by the same reference numeral

provided with a double prime, there being no need of renewed description.
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The production of the intermediate product seen in Fig. 2 takes place on an
apparatus for the manufacture of composite plastic pipes, the basic struc-
ture of which 1s known and illustrated and described for instance in U.S.

patent 5 320 797.

As seen 1n Fig. 5, the apparatus for the manufacture of the corrugated com-
posite plastic pipes comprises a machine bed 31, on which half shells 32
and 32' are disposed, joined to each other to form two so-called chains 33
and 33'. To this end, a fish plate 35 is articulated to an external portion,
leading in the direction of production 34, of each half shell 32 and 32' by
means of a coupling bolt 36, this fish plate being fixed to a corresponding
place of the following half shell 32 and 32' likewise by means of such a
coupling bolt 36. At their rear end seen in the direction of production 34,
the chains 33, 33' thus formed are guided over deflection wheels serving as
so-called feed rollers 37. When the chains 33, 33' circulate, the individual
half shells 32, 32' are piloted corresponding to the arrows 38 and 38' into a
molding path 39, where two half shells 32, 32' are united to form a pair of
shells, successive paii‘s of shells in the direction of production 34 lying
close together. For the half shells 32, 32' to close rapidly to take a parallel
and adjoining position, so-called closing rollers 40 are provided to acceler-

ate the unification of the rear end seen in the direction of production 34 of

the half shells 32, 32'.

On the molding path 39 itself, the adjoining half shells 32, 32' are pressed
against each other by means of guide rollers 41 that are rotatably run in
guide rails 42. The feed rollers 37 are mounted on the machine bed 31 ro-
tatably about axle ends 43. At the front end seen in the direction of pro-

duction 34 of the machine bed 31, return rollers 44 are positioned rotatably
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about axle ends 45, which likewise serve as deflection wheels and around

which the chains 33 and 33" are deflected and guided back to the feed roll-

ers 37. As seen in Fig. 5, the guide rails 42 comprising the guide rollers 41

end ahead of the return rollers 44 by the length of several half shells 32 and
5  32'so that the half shells 32 and 32' can again be moved away from each

other in parallel and at right angles to the direction of production 34 before

they are deflected by the return rollers 44.

A toothing 46 is provided on the upper side of the half shells 32, 32', the

10  two toothings 46 of the half shells 32, 32' allocated to each other by twos
being in alignment so that a common driving pinion 47 can reach from
above into this toothing 46, moving the half shells 32, 32' on the molding
path 39 as a closed mold through the molding path 39. Conventionally, the
drive of this driving pinion 47 is effected by a motor (not shown) via a

15 driving gear 48 which is non-rotatably fixed to a shaft 49, the shaft 49 car-
rying the driving pinion 47. The shaft 49 1s run in a bearing 50 which 1s
supported by spacers 51 on the machine bed 31 and tightly joined to the

latter by means of fasteners 52.

20  The apparatus shown serves for continuously manufacturing the composite
pipes 1, 2 with socket portions 3' in between them. To this end, provision 1s

made for an extruder, of which only an injection head 53 1s roughly out-

lined.

25 It comprises a nozzle body 54, the details of which are generally known for

instance from U.S. patent 5 320 797.
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The design of the injection head 53 at the beginning of the molding path 39
is shown in Fig. 6. An outer channel 55 and an inner channel 56 for plastic
melt supplied by the extruder are formed in the nozzle body 54. At its end,
the outer channel 55 opens into an outer nozzle 57 and the mner channel 56
into an inner nozzle 58. The dimensions of both nozzles 57, 58 can be set
by means of nozzle rings 59, 60. On the nozzle body 54 provision is made
for a calibrating mandrel 61 in the form of a temperature-regulating bell,
which is likewise disposed concentrically of the central longitudinal axis 62
of the molding path 39. Internally, the calibrating mandrel 61 1s provided
with temperature-regulating channels 63, through which 1s piloted a coolant
or heating agent.As seen in Figs. 6 and 7, annular mold recesses 64 are
formed in the half shells - of which only the half shells 32 are illustrated 1n
these figures; in known manner, the annular mold recesses 64 are con-
nected to partial vacuum channels 65. The plastic melt supplied by the ex-
truder partially flows through the outer channel 55 to the outer nozzle 57,
out of which an external tube 66 is extruded, which places itself into the
mold recesses 64 because of the partial vacuum, forming a tube 67 pro-

vided with the corrugated sections 6. After cooling and curing, 1t forms the

corrugated external pipe 5 of the composite pipe 1 or 2.

Another part of the melt flows through the inner channel 56 to the inner
nozzle 58, from which 1s éxtracted another tube, 1.e. an internal tube 68,
that arrives at the calibrating mandrel 61. In the neighborhood of the inner
nozzle 58 and directly behind the latter - seen in the direction of production
34 - the calibrating mandrel 61 has an elongated conical portion 69, the
starting portion of which - referred to the direction of production 34 - has
an inside diameter smaller than the adjoining cylindrical calibrating section

70 of the calibrating mandrel 61 into which passes the conical portion 69.
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The half shell 32a, to which belongs a second, corresponding half shell (not
shown), is provided with mold recesses 64a for formation of the socket
portion 3' with the reinforcing ribs 17' instead of the mold recesses 64 for
formation of the corrugated sections 6. As seen in Fig. 6, the external tube
66 is also extruded into the mold recesses 64a, placing itself as a tube on
their wall. At the beginning, the mold recess 64a is not completely filied.
The internal tube 68 flows along the wall 71 of the calibrating mandrel 61
that defines the conical portion 69, at the beginning not yet having any
contact with the external tube 66 - as seen in Fig. 6. Ahead of the transition
between the wall 71 and the calibrating section 70, plastic melt of the ex-
ternal tube 66 supplied in excess builds up and serves to fill the mentioned,
initially free space 72 in the reinforcing ribs 17' to be produced. While this
free space 72 is still available in the illustration of Fig. 6, it does no longer
exist in the progressed stage of production seen in Fig. 7. For the required
additional quantity of plastic melt to be supplied, the mold runs more
slowly during the manufacture of the socket portion 3'. The excess plastic
melt collected in the conical portion 69 serves to fill the free spaces 72. The
volume of the conical portion 69 must be coordinated such that this
function can be fulfilled accurately without the plastic melt being pressed
counter to the direction of production 34 into the portion between the mner
nozzle 58 and the outer nozzle 57. In the vicinity of the calibrating section

70, the internal tube 68 and the external tube 67 are welded together at

their spots of contact.
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WHAT IS CLAIMED IS

1. A composite pipe comprising:

an internal pipe (4);

a corrugated external pipe (5) having successive corrugated sections (6)
connected with each other by foot sections (12), the foot sections (12)
being welded onto the internal pipe (4);

a common central longitudinal axis (10); and

a socket (3) formed in one piece with the internal pipe (4) and the ex-
ternal pipe (5), said socket (3) having a connecting section (13) with an
outside of substantially cylindrical basic shape, and at least one rein-
forcing rib (17) formed on the outside of the connecting section (13),
said reinforcing rib (17) having a length b in the direction of the central
longitudinal axis (10) and a thickness a radial to the central longitudinal

axis (10), whereby a < 2b applies.

2. A composite pipe according to claim 1, wherein to the length b and the

thickness a applies: a <b.

3. A composite pipe according to claim 2, wherein to the length b and the

thickness a applies: a <b.

4. A composite pipe according to claim 1, wherein the composite pipe con-

sists of a polyolefin plastic material.

5. A composite pipe according to claim 1, wherein the socket (3) has an

inside diameter d' and wherein the composite pipe (1, 2) has an outside
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diameter D, and wherein the inside diameter d' slightly exceeds the outside

diameter D.

6. A method for the manufacture of a composite pipe comprising an in-

> ternal pipe (4); a corrugated external pipe (5) having successive corrugated
sections (6) connected with each other by foot sections (12), the foot sec-
tions (12) being welded onto the internal pipe (4); a common central lon-
gitudinal axis (10); and a socket (3) formed in one piece with the internal

pipe (4) and the external pipe (5), said socket (3) having a connecting

10 section (13) with an outside of substantially cylindrical basic shape, and at
least one reinforcing rib (17) formed on the outside of the connecting
section (13), said reinforcing rib (17) having a length b in the direction of
the central longitudinal axis (10) and a thickness a radial to the central lon-
gitudinal axis (10), whereby a < 2b applies;

15  comprising:

- continuously extruding an external tube (66) of molten plastic material:
- deforming the external tube (66) successively and in portions
-- 1n a first portion to form the corrugated sections (6), which form an
outer cross-sectional shape of the composite pipe (1, 2), and
20 -- 1n a second portion to form an outer cross-sectional shape of a
socket portion (3') with at least one reinforcing rib (17') having a

free space (72);

- continuously extruding an internal tube (68) of molten plastic material

into said external tube (66);

25 - filling the free space (72) in each reinforcing rib (17") with molten plas-
tic material of the internal tube (68);

- welding together the internal tube (68) and the external tube (66)
-- partially in the first portion, and
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-- 1n the second portion, over full surfaces of the internal tube (68) and
the external tube (66);
- cutting through the pipe in the vicinity of a socket portion (3'); and
- expanding the socket portion (3') to form a socket (3).
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