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International application No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
PCT/CA2015/000585

Box No.I Basis of the report

1.  With regard to the language, this report is based on:
W  the international application in the language in which it was filed.
[ translation of the international application into which is the language of a translation
furnished for the purposes of:
international search (Rules 12.3(a) and 23.1(b)).
publication of the international application (Rule 12.4(a)).

international preliminary examination (Rules 55.2(a) and/or 55.3(a) and (b)).

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished to the
receiving Office in response to an invitation under Article 14 are referred to in this report as “originally filed” and are not annexed to this

report):

[ the international application as originally filed/furnished, or

W  the description:  pages  1-8,10, 11, 14 and 15 as originally filed/furnished.
pages* 9,12and 13 received by this Authority on  28-09-2016 (28-09-2016)
pages™ received by this Authority on

¥ the claims: pages as originally filed/furnished.
pages™ as amended (together with any statement) under Article 19
pages* 16-22 received by this Authority on  28-09-2016 (28-09-2016)

W the drawings: pages  1-3 and 5-7 as originally filed/furnished
pages®* 4 received by this Authority on  28-09-2016 (28-09-2016)
pages™ received by this Authority on

" a sequence listing - see Supplemental Box Relating to Sequence Listing.
3. |™ The amendments have resulted in the cancellation of:
[ the description, pages
™ the claims, Nos.
[* the drawings, sheets/figs.
[ the sequence listing (specify):

4. [ This report has been established as if (some of) the amendments annexed to this report and listed below had not been made, since
either they are considered to go beyond the disclosure as filed, or they were not accompanied by a letter indicating the basis for the
amendments in the application as filed, as indicated in the Supplemental Box (Rules 70.2(c) and (c-bis)):

[ the description, pages

[~ the claims, Nos.

[~ the drawings, sheets/figs

[ the sequence listing (specify):

5. ™ This report has been established:

[~ taking into account the rectification of an obvious mistake authorized by or notified to this Authority under Rule 91 (Rules
66.1(d-bis) and 70.2(e)).

[ without taking into account the rectification of an obvious mistake authorized by or notified to this Authority under Rule
91(Rules 66.4bis and 70.2(e)).

6.  With regard to top-up searches (Rules 66.1zer and 70.2(f)):

[¥ A top-up search was carried out by this Authority on 18 October 2016 (18-10-2016)
[ Additional relevant documents have been discovered during the top-up search
[” No top-up search was carried out by this Authority because it would serve no useful purpose.

Supplementary international search report(s) from Authority(ies)
has/have been received and taken into account in establishing this report (Rule 45bis.8(b) and (c)).

* Ifitem 4 applies, some or all of those sheets may be marked “superseded.”

Form PCT/IPEA/409 (Box No. I) (January 2015) Page 2 of 6



International application No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCT/CA2015/000585

Box No. IV Lack of unity of invention

1. I Inresponse to the invitation to restrict or pay additional fees the applicant has, within the applicable time limit:
[* restricted the claims.
[ paid additional fees.
|* paid additional fees under protest and, where applicable, the protest fee.
|” paid additional fees under protest but the applicable protest fee was not paid.

|“ neither restricted the claims nor paid additional fees.

2. |¥ This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, not to invite the
applicant to restrict or pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is:

I complied with.

[ not complied with for the following reasons:

The claims are directed to a plurality of inventive concepts as follows:

Group A- Claims 1-14 are directed to a pipe coupling comprising a spigot and a bellmouth having a corrugated wall configured for sealing
via a sealing ring; and

Group B - Claims 15-18 are directed to the manufacturing of a triple wall corrugated pipe wherein positive air pressure is provided to
maintain the outer sleeve wall spaced from the corrugated wall.

The claims must be limited to one inventive concept as set out in PCT Rule 13.

4. Consequently, this report has been established in respect of the following parts of the international application:
[w all parts.

[ the parts relating to claims Nos.
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International application No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCT/CA2015/000585

Box No.V  Reasoned statement under Article 35(2) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-18 YES
Claims NONE NO

Inventive step (IS) Claims 5-7,12-14 and 15-18 YES
Claims 1-4 and 8-11 NO

Industrial applicability (IA) Claims 1-18 YES
Claims NONE NO

2. Citations and explanations (Rule 70.7)

D1: US2010224306Al, (SUTTON, G. et al.) 09 September 2010 (09-09-2010)
D3: CA2681901Al, (SUTTON, G. et al.) 14 April 2010 (14-04-2010)
D4: CN102767651A, (ZHANG, J. et al.) 07 November 2012 (07-11-2012)

GROUP A- CLAIMS 1-14
Inventive Concept: Corrugated wall configuration of the spigot and bellmouth connector

GROUP B- CLAIMS 15-18
Inventive Concept: During manufacturing, providing air pressure between the outer sleeve and the corrugated wall

NOVELTY (N)
Claims 1-7 and 8-14 are novel and therefore comply with PCT Article 33(2).
Document D1 is considered to represent the closest prior art.

Regarding independent claim 1, D1 discloses an assembly for a reinforced corrugated plastic pipe (fig. 7-8A) comprising: a first pipe
section and a second pipe section intended to be mechanically coupled to said first pipe section (fig. 8A); each of said first and second pipe
section comprising: a first end and a second end (para. 0078); a spigot unitary with and formed at said first end of said pipe section (para.
0078); and a bellmouth connector unitary with and formed at said second end of said pipe section and sized for receipt of a spigot (para.
0078; fig. 8A); said pipe section and said spigot having an inner wall (120) forming a smooth inner tube and a corrugated wall (122)
attached to said inner wall and extending in a length of said pipe section; said inner wall of said pipe section and said inner wall of the spigot
being of the same size and shape to align when said spigot of said first pipe section is coupled to said bellmouth connector of said second
pipe section (fig. 8A); said bellmouth connector having said corrugated wall (122); said pipe section and said bellmouth connector further
including a smooth outer wall (124) attached to the corrugated wall opposite.

Regarding independent claim 8, D1 discloses a coupling (110) joining a first pipe section and a second pipe section (fig. 8A), each pipe
section including an inner wall (120), a corrugated intermediate wall (122) attached to the inner wall and an outer wall (124) attached to said
corrugated intermediate wall opposite the inner wall, the coupling comprising; a bellmouth connector (112) unitary with one end of said
first pipe section; a spigot (114) unitary with one end of said second pipe section; said bellmouth connector having an outer wall (124), a
corrugated intermediate wall (122) attached to the outer wall; said spigot received within said bellmouth connector (fig. 8A) and having an
inner wall (120), an outer wall (124) and a corrugated wall (122) attached to the outside of the inner wall; said inner wall of said spigot is of
the same size and shape to align with the inner wall of the first pipe section (fig. 8A).

However, D1 does not disclose the spigot as having the corrugated wall as being an outer wall and the bellmouth connector as having an
inner wall. Claims 1-7 and 8-14 are therefore novel.

CONTINUED IN SUPPLEMENTAL BOX
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International application No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCT/CA2015/000585

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by
the description, are made:

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported
by the description, are made:

Claim 1 does not comply with PCT Article 6. The claim shall be clear and concise. The manner in which the claim has been drafted creates
a lack of clarity regarding the actual structure of the top level assembly and of the first and second pipe sections. More specifically, the
indentation of the paragraphs containing the main elements leaves one to guess if the elements belong to the top level assembly or to a
subassembly such as the pipe section. For example, a first interpretation of claim 1 is that the assembly for a reinforced corrugated plastic
pipe comprises a first and second pipe section, a spigot and a bellmouth connector, while each pipe section comprises a first and second end.
A second interpretation can be that the assembly for a reinforced corrugated plastic pipe comprises a first and second pipe section, while
each pipe section comprises a first and second end, a spigot and a bellmouth connector.

Claim 1 does not comply with PCT Article 6. This claim is unclear. The following expression lacks a proper antecedent basis: "said pipe
body". When examining the claims, the examiner assumed "the pipe body" to mean "the pipe section".

Claim 1 does not comply with PCT Article 6. This claim isunclear. The following expression lacks a proper antecedent basis: "said pipe
section" (lines 9, 11, 13 and 16). [s the expression referring to the first pipe section, the second pipe section or to both the first and second
pipe sections?

Claims 2, 3, 4 and 5 do not comply with PCT Article 6. The claims shall be clear and concise. The expression "said outer wall", when
referring to the bellmouth connector's outer wall, should be changed to "said smooth outer wall" as introduced in claim 1.  Furthermore,
each element should have a distinct name in order to avoid confusion with other elements.
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International application No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCT/CA2015/000585

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of: BOXNO.V

Claims 15-18 are novel and therefore comply with PCT Article 33(2).
Document D3 is considered to represent the closest prior art.

Document D3 discloses a manufacturing method for a triple wall corrugated pipe. During the manufacture of multi-wall polymer pipe,
concentric tubes of polymer may be continuously extruded from one or more extrusion dies. A corrugator may be used to form
corrugations into one or more of the layers of polymer as they continuously translate away from the extrusion dies. In one embodiment, a
corrugator may be used to form dual-wall pipe having a smooth inner wall and a corrugated wall. The corrugated wall may have a plurality
of alternating corrugation crests and corrugation valleys, with the corrugation valleys being fused to the smooth inner wall. In order to
improve the performance of such a pipe, it may be desirable to extrude an additional layer of polymer onto the pipe. For example, a
cross-head die may be used to extrude an outer layer of polymer onto the exterior surface of the corrugated wall, thereby forming
three-wall, corrugated polymer pipe.

However, document D3 does not disclose a step of providing positive air pressure to maintain the outer sleeve spaced from the corrugated
wall. Claims 15-18 are therefore novel.

INVENTIVE STEP (IS)
Claims 1-4 and 8-11 do not involve an inventive step and therefore do not comply with PCT Article 33(3).

D1 teaches the elements described above. D4 teaches a multi-walled corrugated tube (fig. 2) wherein the spigot (141) comprises an inner
wall (110) and a corrugated outer wall (120); and wherein the spigot connects to an inner wall of a bellmouth connector (the bellmouth 142
includes inner wall 110). It would be obvious to one skilled in the art to include the features taught by D4 into the D1 corrugated pipe,
because these known features are part of analogous arts and produce no unexpected result from their combination (i.e. inverting the patterns
of the spigot and the bellmouth connector taught by D1, in order to obtain a spigot having an inner wall and corrugated wall, and a
bellmouth connector having an inner wall, an outer wall and an intermediate corrugated wall). Therefore, claims 1 and 8 fail to include
any inventive features.

The subject matter of claims 2-4 and 9-11 does not appear to contain any additional features which, in combination with features of any
claim to which they refer, involve inventive structure, since they relate to minor constructional options/alternatives which come within the
scope of persons skilled in the art and producing results no other than expected from their combinations. It would have been obvious to
one skilled in the art to produce the claimed assembly and coupling by combining known features of the same art.

Claims 5-7 and 12-14 involve an inventive step and therefore comply with PCT Article 33(3).

Document D1 is considered to represent the closest prior art and teaches the elements described above. D1 does not teach the
strengthening corrugation of claims 5 and 12. Such an element would not have been obvious to one skilled in the art from the cited
documents, when taken individually or in any combination. Claims 5-7 and 12-14 therefore involve an inventive step.

Claims 15-18 involve an inventive step and therefore comply with PCT Article 33(3).

Document D3 is considered to represent the closest prior art and teaches the elements described above. D3 does not disclose a step of
providing positive air pressure to maintain the outer sleeve spaced from the corrugated wall. Such a method step would not have been
obvious to one skilled in the art from the cited documents, when taken individually or in any combination. Claims 15-18 therefore involve
an inventive step.

INDUSTRIAL APPLICABILITY (IA)

The subject matter of claims 1-18 is considered to be industrially applicable and thus complies with the requirements of PCT Article 33(4).
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LAS MODALIDADES DE LA INVENCION EN LAS QUE SE REIVINDICA UN BIEN
O UN PRIVILEGIO EXCLUSIVO, SE REIVINDICAN DE LA SIGUIENTE
MANERA:

1. Un ensamblaje para un tubo de pléstico corrugado reforzado
que comprende:

una primera seccidédn del tubo y una segunda seccidn del tubo
destinada a ser acoplada de forma mecédnica a dicha primera
seccidén del tubo;

cada primera seccidén y segunda seccidén del tubo comprende:
un primer extremo y un segundo extremo;

una espiga unitaria y formada en dicho primer extremo de
dicha seccién del tubo; vy

una conexidén campana unitaria y formada en dicho segundo
extremo de dicha seccidén del tubo vy dimensionada para la
recepcidén de una espiga;

dicha seccidén del tubo, dicha espiga vy dicha conexidn
campana tienen una pared interior que forma un tubo interior
liso y una pared corrugada unida a dicha pared interior y se
extiende en una longitud de dicha seccién del tubo vy con
respecto a dicha espiga dicha pared corrugada es una pared
exterior de dicha espiga;

dicha pared interior de dicha seccidn del tubo y dicha pared
interior de la espiga es del mismo tamafio y de la misma forma
para alinearse cuando dicha espiga de dicha primera seccidén del
tubo se acopla a dicha conexidén campana de dicha segunda seccidn
del tubo;

dicho cuerpo del tubo y dicha conexidn campana que ademas
incluye una pared externa lisa wunida a la pared corrugada
opuesta a dicha pared interior.

2. Un ensamblaje para un tubo de pléastico corrugado tal como
se reivindica en la reivindicacién 1 en donde dicha pared
corrugada de dicha espiga incluye un primer valle de recepcidn
intermedio una corrugacidén para recibir un empaque;



dicho primer valle de recepcidn estd espaciado del extremo
de la espiga y situado de tal manera que cuando una espiga de la
primera seccidén del tubo sea recibida por la conexidn campana de
una segunda seccién del tubo, dicho primer valle receptor esté
situado adyacente a una primera corrugacién de soporte de dicha
pared corrugada de dicha conexidn campana;

dicha primera corrugacidédn de soporte que forma una pared
doble con la pared interior de dicha conexidén campana y dJue
tiene una cavidad cerrada entre dicha primera corrugacidén de
soporte y dicha pared exterior de dicha conexidén campana.

3. Un ensamblaje para un tubo de plastico corrugado reforzado
tal como se reivindica en la reivindicacién 1 o 2, en el que
dicha pared exterior de dicha conexidén campana y dicha pared
exterior del cuerpo del tubo son del mismo tamafio y de la misma
forma para alinearse cuando dicha espiga se inserta en dicha
conexibébn campana.

4, Un ensamblaje para un tubo de plédstico corrugado reforzado
tal como se reivindica en la reivindicacién 2 o 3, en el que
dicha pared corrugada de dicha espiga incluye un segundo valle
de recepcidn intermedio de una segunda corrugacidén para recibir
un empaque de sellado;

dicho segundo valle de recepcidn estd separado del primer
valle de recepcidn y situado de tal manera gque cuando la espiga
de la primera seccidén del tubo estda completamente insertada en
la conexidén campana de la segunda seccidn del tubo, dicho primer
valle de recepcidén y el segundo valle de recepcidn estén
situados adyacentes a la primera corrugacidén de soporte y una
segunda corrugacidén de soporte, respectivamente; y

dicha segunda corrugacidn de soporte estd formando una pared
doble con la pared interior de dicha conexidén campana y dJue
tiene una cavidad cerrada entre dicha segunda corrugacidén de
soporte y dicha pared exterior de dicha conexidén campana.

5. Un ensamblaje para un tubo de pléstico corrugado reforzado
segun la reivindicacién 4, en el que dicha primera corrugacidn
de soporte vy dicha segunda corrugacién de soporte de dicha



conexidén campana estadn separadas por una corrugacidén de
refuerzo; en donde

cuando la espiga de la primera seccién del tubo esta
completamente insertada en la conexidén campana de la segunda
seccién del tubo, la corrugacidédn de refuerzo estd situada
adyacente a un valle en la pared corrugada de la espiga;

dicha corrugacién de refuerzo que forma con la pared
interior de dicha conexién campana una pared doble y gque tiene
una cavidad cerrada entre dicha corrugacién de refuerzo y dicha
pared exterior de dicha conexidén campana.

6. Un ensamblaje para un tubo de plastico corrugado reforzado
tal como se reivindica en la reivindicacidén 5, en el que dicha
primera corrugacidédn de soporte y dicha segunda corrugacidn de
soporte, ambas tienen longitudes mayores que la longitud de la
corrugacién de refuerzo.

7. Un ensamblaje para un tubo de pléastico reforzado tal como se
reivindica en la reivindicacidén 6, en el que dichas crestas de
soporte de pared interior doble tienen una longitud al menos 1,5
veces la longitud de la pared interna doble, la cresta de
refuerzo.

8. Un acoplamiento gque une una primera seccidén del tubo y una
segunda seccidén del tubo, cada seccidédn de tubo que incluye una
pared interior, una pared intermedia corrugada unida a la pared
interior y una pared exterior unida a dicha pared intermedia
corrugada opuesta a la pared interior, el acoplamiento
comprende;

una conexién campana unitaria con un extremo de dicha
seccidn del tubo;

una espiga unitaria con un extremo de dicha segunda seccidn
del tubo;

dicha conexidén campana tiene una pared interior, una pared
intermedia corrugada unida a la pared interior vy una pared
externa unida a la pared corrugada intermedia opuesta a la pared
interior;



dicha espiga recibida dentro de dicha conexidn campana y que
tiene una pared interior y una pared exterior corrugada unida al
exterior de la pared interior;

dicha pared interior de dicha espiga tiene el mismo tamafio y
misma forma para alinearse con la pared interior de la primera
seccidén del tubo.

9. Un acople tal como se reivindica en la reivindicacién 8 en
donde dicha pared exterior corrugada de dicha espiga incluye un
primer valle de recepcidén intermedio una corrugacidn ©para
recibir un empaque; dicho primer empagque de recepcidn espaciado
del extremo de la espiga y situado de forma adyacente a una
primera corrugacién de soporte en la pared corrugada intermedia
de la conexidn campana;

dicha primera corrugacién de soporte que forma con la pared
interior de dicha conexidén campana una pared doble y que tiene
una cavidad cerrada entre dicha primera corrugacidén de soporte y
dicha pared exterior de dicha conexidn campana.

10. Un acoplamiento tal como se reivindica en la reivindicacién
8 o 9, en el que dicha pared exterior de dicha conexidén campana
del mismo tamafio y forma se alinea con la pared exterior de la
segunda seccidédn del tubo.

11. Un acople tal como se reivindica en la reivindicacién 9 o
10 en donde dicha pared exterior corrugada de dicha espiga
incluye un segundo valle de recepcidn intermedio una corrugacidn
para recibir un empaque;

dicho segundo valle de recepcidén estd espaciado del primer
valle de recepcidén y situado de tal modo que el primer valle de
recepcién y el seqgundo valle de recepcidén estén situados
adyacente a la primera corrugacidén de soporte y una segunda
corrugacién de soporte respectivamente; y

dicha segunda corrugacidén de soporte que forma con la pared
interior de dicha conexién campana una pared doble y gque tiene
una cavidad cerrada entre dicha segunda corrugacidén de soporte y
dicha pared exterior de dicha conexidén campana.



12. Un acoplamiento tal como se reivindica en la reivindicacién
11, en el que dicha primera corrugacidén de soporte vy dicha
segunda corrugacidén de soporte se separan por una corrugacidn de
refuerzo en la pared corrugada intermedia de la conexidn
campana;

dicha corrugacidén de refuerzo estd situada adyacente a un
valle en la pared corrugada de la espiga y forma con la pared
interior de dicha conexidn campana una pared doble y que tiene
una cavidad cerrada entre dicha corrugacién de refuerzo y dicha
pared exterior de dicha conexidén campana.

13. Un acople tal como se reivindica en la reivindicacidén 12, en
el que dicha primera corrugacidén de soporte y dicha segunda
corrugacién de soporte, ambas tienen longitudes mayores que la
longitud de la corrugacidén de refuerzo.

14. Un acoplamiento tal como se reivindica en la reivindicacidén
13, en el que dicha primera corrugacidén de soporte vy dicha
segunda corrugacidén de soporte tienen longitudes de por lo menos
una vez y media la longitud de la corrugacidén de refuerzo.

15. Un método para formar un acoplamiento en linea en un tubo
corrugado de tres paredes que tiene una pared interior tubular
lisa unida a una pared intermedia corrugada unida a una pared
exterior del manguito;

dicho acoplamiento incluye una conexidn campana y una espiga
dimensionada para recepcidén en dicha conexidn campana;

dicho método que comprende proporcionar bloques de molde de
acoplamiento en linea con los bloques de molde de tubo corrugado
y usar los Dbloques de molde de acoplamiento para extraer
pléastico extruido formando normalmente la pared intermedia
corrugada hacia fuera para formar una pared intermedia corrugada
de dicha conexidén campana y una pared corrugada de dicha espiga,
como dichos bloques de molde de acoplamiento pasan por una
salida de dado de pared intermedia;

usar la presién atmosférica se utiliza para mover el
pléstico extruido que normalmente forma dicha pared interior
hacia fuera contra wuna superficie interna de dicha pared



intermedia corrugada de dicha conexidén campana y contra una
superficie interior de dicha pared corrugada de dicha espiga; y

aplicar posteriormente el pléastico qgque normalmente forma
dicha pared exterior del manguito para unirse con una superficie
exterior de dicha pared intermedia corrugada de dicha conexidn
campana para puentear entre corrugaciones del mismo y
proporcionar una presidbdn positiva para mantener el plastico que
normalmente forma dicha pared exterior del manguito de dicho
tubo, alejada de dicha superficie exterior corrugada de dicha
espiga a medida que la espiga se mueve mas alld de una salida
del pléastico de tal manera que el plastico estd espaciado hacia
afuera de dicha espiga.

16. Un método para formar secciones del tubo corrugado de tres
paredes con un acoplamiento en linea entre las secciones del
tubo, dicho acoplamiento en linea que incluye una espiga
corrugada de dos paredes y una conexidn campana asociada, ambas
incluyendo una pared interna cilindrica situada para alinearse
con una pared cilindrica interior de dicho tubo corrugado de
tres paredes vy dicha conexidén campana gque tiene una pared
interior dimensionada para recibir una espiga en su interior;

dicho método gque comprende el uso de una serie de blogques de
molde de viaje en combinacidén con un equipo de extrusidn para
formar dichas paredes internas de dichas secciones del tubo vy
dichas paredes corrugadas de dicha conexidén campana y dicha
espiga.

aplicar después de la formacidn de dichas paredes internas y
dichas paredes corrugadas una pared exterior del manguito unida
a dichas paredes corrugadas de dichas secciones del tubo y dicha
conexidén de campana;

proporcionar presién atmosférica para mantener dicha pared
exterior aplicada del manguito espaciada hacia fuera vy sin
contacto con dicha pared corrugada de dicha espiga y removiendo
posteriormente la pared exterior del manguito de la zona sobre
la espiga.

17. Un método tal como se reivindica en la reivindicacidén 16,
que incluye el corte del tubo de tres paredes formado en cada
acoplamiento que separa dicha espiga y dicha conexidn campana.



18. Un método tal como se reivindica en la reivindicacidén 16,
que incluye la formacidén de empaque con corrugaciones de dichas
corrugaciones formadas de dicha seccidén del tubo, proporcionando
un tangue al vacio y un casquillo de dimensionamiento después de
extruir dicha pared exterior del manguito que acopla y posiciona
dicha pared exterior del manguito en contacto con la pared
corrugada de dichas secciones del tubo y dicha pared corrugada
de dicha conexidn campana.



