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(57) Abstract: A corrugated double wall plastic pipe with a bell connector at one end of the pipe section and an insert connector
at the opposite end of the pipe. The insert connector includes an inner wall that cooperates with the bell connector at the junction
of the bell connector and the pipe to continue to the inner wall between pipes joined by an insert connector of one pipe inserted in
the bell connector of a second pipe.



DOUBLE WALL CORRUGATED PIPE SECTION WITH PIPE COUPLING

WO 2009/100522wty PCT/CA2009/000143

FIELD OF THE INVENTION
The present invention relates to double wall corrugated 

pipes and methods for manufacturing of such pipes with 
coupling components.

BACKGROUND OF THE INVENTION
Double wall corrugated pipe is typically formed in a

moving mold tunnel where two streams of plastic are shaped to 
form inner and outer walls of the corrugated pipe.
Preferably, the inner wall of the double wall corrugated pipe 
is of a fixed diameter defining a smooth consistent passageway 
through the pipe. The outer wall of the pipe is formed with a 
series of circumferentially extending corrugations to stiffen 
the pipe and increase the buckling strength thereof.

Our previous Canadian Patent 2,342,360 discloses a 
double wall corrugated pipe that is formed using a continuous 
moving mold tunnel to form a continuous length of pipe. The 
integrally molded pipe includes pipe sections with an insert 
connector and a bell connector separating the pipe sections. 
With this arrangement the continuous length of pipe produced 
by the process, is cut into lengths of pipe with each pipe 
having an insert connector at one end thereof and a bell 
connector at an opposite end. Preferably the insert connector 
includes a series of corrugations along its length. The 
insert connector is sized for receipt within the bell 
connection. The corrugations of the insert connector portion 
are preferably smaller than the corrugations of the pipe 
sections and the bell connector is preferably of a diameter 
corresponding to the corrugations of the pipe sections. In 
this way two connected pipe sections form an extended length 
of pipe where the maximum diameter of the connected pipe is 
generally constant (See Prior Art Figures 7 and 8).
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It has also been known to have the bell connector 
slightly enlarged for receiving a insert connector with 
corrugations the same size as the corrugations of the pipe 
section. With this arrangement the coupling between two pipe 
sections is of a slightly increased diameter relative to the 
pipe sections either side of the coupling.

In
connector 
length of 
connector
the end of

a continuous length of pipe formed with an insert 
adjacent to a bell connector, there is a short 
the molded pipe that is removed between the insert 
and the bell connector to position the connectors at 
two lengths of pipe.

With the insert/bell coupling as disclosed in our 
earlier patent 2,342,360, a seal is provided about an exterior 
surface of the insert connector or on one of the corrugations 
associated with the insert connector. The inner wall at the 
junction of two connected pipe lengths is discontinuous 
between the end of the insert connector and a transition wall 
between the pipe section and the bell connector.

It is preferable to include a mechanical type seal 
between the insert and bell connector as this type of seal is 
easily completed in the field during installation of the pipe. 
This type of pipe system is commonly used in association with 
drainage applications.

It has been found that the outer wall of the 
corrugations of the insert connector can include a number of 
gaps or deformations and leakage can occur between a seal 
provided on the top surface of a corrugation of the insert 
connector. The shape configuration of the surface that 
receives the seal varies as a function of the molded plastic 
and operating parameters of the molding system. It is quite 
common to have small irregularities in this surface.
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The present invention seeks to overcome a number of 
disadvantageous associated with our earlier structure and 
prior art approaches used to connect double wall corrugated 
pipe .

SUMMARY OF THE INVENTION

A corrugated plastic pipe of a double wall construction 
according to the present invention comprises a continuous 
inner wall defining a consistent passageway through the pipe 
and an outer wall forming corrugations connected to the inner 
wall at an inner edge of each corrugation. The pipe at one 
end thereof includes a bell connector and at an opposite end 
includes an insert connector having a series of corrugations 
and an inner wall corresponding to the inner wall of the pipe. 
The bell connector includes a transition wall extending from a 
common junction of the inner and outer walls of the pipe to an 
outer sleeve sized to receive the insert connector. The 
insert connector includes a lead corrugation at a free end of 
the insert connector with a lead wall angled to cooperate and 
engage a transition segment of a bell connector of a like 
configured pipe when inserted therein. The inner wall of the 
insert connector, at the free end, projects in a longitudinal 
axial direction of the pipe end portion beyond the lead 
corrugation to form an end portion acting as a connecting 
transition of the inner walls between two pipes connected with 
the insert connector of one pipe inserted in the bell 
connector of the second pipe.

According to an aspect of the invention the end portion 
of the insert connector is a stub flange.

In a further aspect of the invention the outer sleeve
includes a generally smooth inner wall with a series of
circumferentially extending ribs on an exterior surface of the
outer sleeve.
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In a further aspect of the invention, an exterior 
surface of the transition segment includes a series of ribs 
extending circumferentially about the transition segment.

In yet a further aspect of the invention, the outer 
sleeve between a free end and the transition segment is of a 
single wall thickness.

In yet a further aspect of the invention, the free end 
of the outer sleeve is shaped to receive an insert connector 
of a like-configured pipe.

In yet a further aspect of the invention, the free end 
of the outer sleeve includes an outwardly flared interior wall 
providing a lead-in portion for receiving a insert connector.

In yet a further aspect of the invention, the 
corrugations of the insert connector are of reduced size 
defining a smaller exterior diameter relative to the exterior 
diameter of the pipe corrugations.

In a different aspect of the invention, the outer 
sleeve is of a diameter corresponding to a maximum diameter of 
the pipe corrugations. With this arrangement the insert 
connector includes corrugations of a smaller size that are 
receivable within the outer sleeve.

In yet a further aspect of the invention, the insert 
connector includes the lead corrugation and at least two 
intermediate corrugations spaced along the length of the 
insert connector.

In a further aspect of the invention, an "0" ring seal
is provided on the insert connector between the lead
corrugation and the intermediate corrugation that is adjacent
to the lead corrugation.
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In yet a further aspect of the invention, the 
transition segment is disposed at an angle of approximately 
45° relative to a longitudinal axis of the pipe section.

In yet a further aspect of the invention, the stub 
flange of the insert connector has an angle end-face parallel 
to an inner surface of the transition segment whereby the stub 
flange can abut with the inner surface along the angled end- 
face. With this arrangement the inner wall at the junction of 
two connected pipe sections is generally continuous.

BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiments of the invention are shown in the 

drawings wherein:

Figure 1 is a partial sectional view through a length 
of double wall corrugated pipe product with a bell connector 
and an insert connector prior to the pipe section being cut 
into lengths of pipe;

Figure 2 is a partial cross-sectional view showing the 
coupling of two lengths of pipe using the insert connector and 
a bell connector;

Figure 2A is a partial cross-sectional view through the 
connection between the bell connector and the insert connector 
where the corrugations of the insert connector are of the same 
diameter as the corrugations of the pipe and the bell
connector is of slightly greater diameter;

Figure 3 is a partial cross-sectional view of the 
insert/bell connection and an "0" ring provided between a lead 
corrugation and an intermediate corrugation of the insert 
connector;

Figure 3A shows a connection of the bell connector and
the insert connector where the insert connector is of reduced

-5 -



WO 2009/100522 PCT/CA2009/000143

diameter and a seal is provided on a surface of one of the 
corrugations of the insert connector;

Figure 4 is a partial sectional view showing details of 
an outer sleeve of the bell connector;

Figure 5 shows a series of pipe corrugations of 
different shapes;

Figure 6 is a partial sectional view through a mold 
block showing the adaption of the mold block to define a 
transition segment used to form the insert connector;

Figure 7 is a partial sectional view of a prior art 
length of double wall corrugated pipe prior to the pipe being 
cut to length; and

Figure 8 is a partial cross section of the prior art 
pipe of Figure 7 showing the coupling of two lengths of pipe.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Figure 7 shows a prior art pipe wall construction 

generally indicated at 101. This pipe wall construction is 
formed from a common source of plastic separated into 
different streams through an extrusion process as is known in 
the art.

The wall construction comprises an inner pipe wall 103 
formed from the first stream of plastic and an outer pipe wall 
105 formed from the second stream of plastic. The inner pipe 
wall is flat except where the pipe wall is formed with a bowed 
wall part 109. The outer pipe wall is formed with a series of 
corrugations except at the bowed wall part 109 where the inner 
and outer pipe walls conform with one another.
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The outer pipe wall 105 is formed into corrugations. 
However, these corrugations vary in diameter lengthwise of the 
pipe. Specifically, along major portions 107 of the length of 
the pipe, the outer wall is formed into corrugations 108 and 
along minor portions 113 of the length of the pipe, the outer 
wall is formed into corrugations 114. These minor portions 
113 of the pipe wall also include the bowed wall part 109.

The corrugations 108 have a larger diameter than the 
corrugations 114, the corrugations 114 have a greater wall 
thickness as both corrugations are made with the same amount 
of plastic material.

Bowed wall part 109 has a transition area 111 where it 
meets with the small diameter corrugations 114. The removal 
of this transition area, defined by cut positions 130 and 132, 
produces two separate pipe sections. One pipe section 
includes a bell 109a which has been converted from the bowed 
wall part 109 through the removal of the transition area 111 
of the bowed wall part. This transition region removal also 
produces a male spigot end wall construction 113 as shown in 
Figure 8 where the spigot is formed by the small diameter 
corrugations 114. Figure 8 of the drawings shows that a seal 
115 is placed into one of the valleys of the corrugations 114. 
The bell 109a of the pipe wall section is then slid over the 
spigot forming corrugations 114 of the pipe wall end of the 
other pipe section as shown in Figure 8. This produces a 
sealed coupling of the two pipe ends relative to one another. 
The increased wall thickness of the spigot forming
corrugations makes them strong to maintain the seal in the 
coupling.

Although the prior art arrangement of Figures 7 and 8
is satisfactory in many applications, the gap 119 forms an
interruption band and the inner pipe wall 103 is
discontinuous. Also, the shape of the end corrugation 114 is
difficult to control as this is the first corrugation formed
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after the transition area 111 joins the bowed wall part 109 to 
the first corrugation. Subsequent corrugations 114 tend to be 
more accurate. This is not the most advantageous arrangement 
as sealing of the two pipe sections is more difficult.

Figure 1 illustrates an improved continuous length of 
molded pipe product 2 having a first pipe section 4 a second 
pipe section 6 that are interconnected by the bell connector 
8, a scrap or removable section 12 and the male insert 
connector 10. The continuous molded pipe product is cut at 
cut line 14 and at the angled cut line 16 to separate the 
continuous molded pipe product into predetermined lengths of 
pipe. The angled cut line 16 is provided at a common junction 
of the inner and outer walls in front of a lead corrugation 36 
of the insert connector. This arrangement defines a short 
stub flange 18.

The insert connector 10 includes an inner wall 30 and 
an outer corrugated wall 32. The lead corrugation 36 is 
provided at a free end of the insert connector and preferably 
includes two associated intermediate corrugations 42.

The lead corrugation 36 includes an angled lead wall 3i 
that generally corresponds with the angled transition segment

The angled transition wall 
The

or wall 46 of the bell connector.
46 merges with an outer sleeve 50 of the bell connector, 
outer sleeve 50 includes exterior ribs 52 provided at 
different locations along the length of the outer sleeve as 
well as a non-ribbed seal section 54 that is positioned 
adjacent a sealing portion on the insert connector. Basically 
the non-ribbed seal section 54 includes an inner wall 53 which 
is of more consistent diameter and less subject to undulations 
55 (see Figure 4) in the wall which are more commonly 
associated with the ribbed portion of the outer sleeve 50. 
Additional details of this are shown in the enlarged sectional 
view of Figure 4.

- 8 -



WO 2009/100522 PCT/CA2009/000143

The outer sleeve 50 of the bell connector includes a 
free end 58 that includes an outwardly flared wall 60 that 
provides a lead-in for receiving the insert connector 10.

The scrap or forming transition section 12 is removed 
but provides a short forming transition between the outer 
sleeve 50 of the bell connector 8 and the free end of the 
insert connector 10 including the stub flange 18 and the lead 
wall 38 of the lead corrugation 36.

The continuous molded pipe product of Figure 1 has been 
cut into two lengths of pipe with the insert connector 10 of 
one pipe inserted in the bell connector 8 of a second pipe.
The lead wall 38 of the lead corrugation 36 generally 
corresponds with the transition wall 46 of the outer sleeve 
50. The stub flange 18 of the insert connector cooperates 
with the bell connector at the base of the transition wall 46 
and the last corrugation of the pipe section. As shown at 72 
in Figures 2 and 2A, the inner walls of the connected pipes 
are generally continuous and there is no substantial gap at 
the junction of the stub flange 18 and the abutment with the 
transition wall 46. Preferably there is no large gap provided 
between the inner wall of the lead corrugation and the inner 
wall of the pipe at the initiation of the bell connector.
With this arrangement improved sealing and improved flow 
through two connected pipe sections is achieved.

In Figures 1 and 2 the lead corrugation 36 and the 
associated intermediate corrugations 42 are of reduced 
diameter relative to the conventional pipe corrugations 7.
The outer sleeve 50 is of the same diameter as the 
conventional pipe corrugations 7.

Figure 2A shows a connection where the diameter and
shape of the corrugations of the insert connector 10 generally
correspond with the diameter and shape of the conventional
corrugations 7 of the pipes with the exception that the insert
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connector includes the specialized lead corrugation 36 for 
cooperation with the transition wall 46 of the bell connector. 
The outer sleeve 50 is of slightly increased diameter relative 
to the maximum diameter of the intermediate corrugations of 
the pipes.

Between the lead corrugation 36 and the first 
intermediate corrugation following the lead corrugation, an 
"0" ring seal 76 is preferably inserted as generally shown in 
Figure 3A. The "0" ring seal 76 has a force fit with the 
exterior walls of the lead corrugation 36 and the first 
intermediate corrugation of the insert connector and the seal 
also engages with the inner wall of the non-ribbed seal 
section 54 of the outer sleeve 50. This inner wall is 
generally continuous and is subject to less deformation and 
therefore a better seal is provided. The additional ribs on 
the transition wall 46 and on the outer sleeve 50 provide 
additional strength and reinforcement. These ribs are not 
provided in the location of the seal.

The lead wall of the lead corrugation is of a length 
greater than the lead wall of the following corrugations. 
Preferably the lead wall 38 is at an angle of about 45° whereas 
the lead wall of other corrugations is much steeper to provide 
additional stiffness. For example, in Figure 3 the first 
intermediate corrugation 80 has been deformed on a top surface 
and has been provided with the "0" ring seal 76a that is 
seated within this depression of the corrugation. The outer 
sleeve 50 of the bell connector has the non-ribbed portion 54a 
positioned to engage the ”0" ring seal 76a. This provides 
improved sealing of the insert connector with the bell 
connector. As shown, the stub flange 18 is generally in 
abutment with the inner wall of the first pipe. As previously 
stated this provides better flow through the connected pipes 
and also reduces leakage.
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Figure 4 shows the details of the ribbing of the outer 
sleeve and in particular how the non-ribbed portion 54 
includes a smoother interior wall. Basically the forming of 
the ribs requires a vacuum force applied to the plastic to 
draw the ribs into the mold block. This provides or forms a 
small deformation on the inner wall. By having the non-ribbed 
seal portion 54, the inner wall at the seal is smooth and a 
better seal is achieved.

Figure 5 is a cross-sectional view through a number of 
different corrugations 89 and is provided to illustrate that 
the corrugations of both the pipe and the insert connector can 
be of different shapes.

Figure 6 shows a partial mold block 89 with an 
insertion piece 90 used to form the transition wall of the 
bell connector. A similar type insert can be used for forming 
of the lead corrugation of the insert connector. Such inserts 
allow a cost effective approach to adapt existing or more 
common shaped mold blocks.

Although preferred embodiments of the invention have 
been described herein in detail, it will be understood by 
those skilled in the art, that variations may be made thereto 
without departing from the invention or the scope of the 
appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A corrugated plastic pipe of a double wall construction, said pipe including: 

an insert connector at one end of said pipe, a bell connector at an opposite

end of said pipe, and a pipe body between said connectors,

a continuous inner wall defining a consistent passageway through said

insert connector and said pipe body;

said pipe body including an outer wall forming pipe corrugations connected 

to said inner wall at an inner edge of each corrugation;

said bell connector including a transition wall extending from a common 

junction of the inner and outer walls of said pipe body to an outer sleeve sized to 

receive said insert connector;

said insert connector including a lead corrugation and at least one 

following corrugation with said lead corrugation located at a free end of said insert 

connector and connected to said inner wall, said lead corrugation having a lead 

wall of greater length and at a reduced angle with said inner wall than a lead wall 

of the at least one following corrugation, said lead wall of said lead corrugation 

being angled to cooperate and engage a similarly angled transition segment of a 

bell connector of a like configured pipe when inserted therein;

said inner wall of said insert connector, at said free end, marginally 

projecting in a longitudinal axial direction of said pipe end portion beyond said 

lead corrugation to form an end portion acting as a connecting transition of the 

inner walls between two pipes connected with the insert connector of one pipe 

inserted in the bell connector of the second pipe.

2. A corrugated plastic pipe as claimed in claim 1 wherein said end portion is 

a stub flange.

3. A corrugated plastic pipe as claimed in claim 1 wherein said outer sleeve 

includes a generally smooth inner wall with a series of circumferentially extending 

ribs on an exterior surface of said outer sleeve.
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4. A corrugated plastic pipe as claimed in claim 3 wherein an exterior surface 

of said transition wall includes a series of ribs extending circumferentially about 

said transition wall.

5. A plastic pipe as claimed in claim 4 wherein said outer sleeve between a 

free end and said transition segment is of a single wall thickness.

6. A plastic pipe as claimed in claim 5 wherein said free end of said outer 

sleeve is outwardly shaped to facilitate receipt of an insert connector of a like 

configured pipe.

7. A plastic pipe as claimed in claim 6 wherein said free end of said outer 

sleeve includes an outwardly flared interior wall providing a lead-in for receiving 

an insert connector.

8. A plastic pipe as claimed in claim 1 wherein said lead corrugation and said 

at least one following corrugation of said insert connector are of a reduced size 

defining a smaller exterior diameter relative to the exterior diameter of said pipe 

corrugations.

9. A plastic pipe as claimed in claim 8 wherein said outer sleeve is of an inner 

diameter sized to receive said insert connector with said inner diameter 

corresponding to a maximum diameter of said lead corrugation and said at least 

one following corrugation of said insert connector.

10. A plastic pipe as claimed in claim 1 wherein said insert connector includes 

said lead corrugation and at least two following corrugations along a length of 

said insert connector.

11. A plastic pipe as claimed in claim 10 including an Ό’ ring seal maintained 

on said insert connector between said lead corrugation and said following 

corrugation that is adjacent thereto.
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12. A plastic pipe as claimed in claim 1 wherein said transition segment and 

said lead wall are disposed at an angle of approximately 45° relative to a 

longitudinal axis of said pipe.

13. A plastic pipe as claimed in claim 2 wherein said stub flange has an angled 

end face substantially parallel to an inner surface of said transition segment for 

abutment therewith along said angled end face.

14. A plastic pipe as claimed in claim 1 wherein said insert connector includes 

said lead corrugation and at least two following corrugations and said outer 

sleeve is of length to receive all corrugations of said insert connector.
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