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(57) Abréegée/Abstract:
A pipe connection comprises a connecting piece (2), a pipe (1 ) and a clamping ring (6). The pipe (1) and the clamping ring (6) are
made of a material having memory properties. An end of the pipe (1) and the clamping ring (6) have been reversibly expanded co-

Jjointly and firmly and sealingly shrunk to the connecting piece (2) by back shrinkage. Preferably the clamping ring (6) Is made from
a cross-linked polyolefin by injection molding.

:':‘;‘:‘-';:;‘:': Bt N,
R A -:::; N7
> \) Q"’...

I*I ] . Prven, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

| SRR RO S 2 _,\‘.s
OPIC - CIPO 191 5




CA 02614587 2008-01-08

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [#

International Bureau

(43) International Publication Date
18 January 2007 (18.01.2007)

(51) International Patent Classification:
FIl6L 47/22 (2006.01) B29C 45/00 (2006.01)
B29C 65/68 (2006.01)

(21) International Application Number:
PCT/FI2006/050322

(22) International Filing Date: 7 July 2006 (07.07.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

05106243.8 8 July 2005 (08.07.2005) EP

(71) Applicant (for all designated States except US): UP-
ONOR INNOVATION AB [SE/SE]; Industrivdgen,
S-51381 Fristad (SE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SMAHL, Jarmo
|[FI/FI]; Satukaari 10, FI-15550 Nastola (FI). HAUKI,
Peter [SE/SE]; Strandvidgen 22, S-730 61 Virsbo (SE).
LLARSSON, Thomas [SE/SE]; Skiftruna Grenadjéartorpet,
S-736 91 Kungsor (SE). LUNDEQUIST, Yngve [SE/SE];
Enebbavigen 12, S-73061 Virsbo (SE). H;&LLEN, Mats
[SE/SE]; Persbovidgen 4, SE-730 61 Virsbo (SE).

(54) Title: PIPE CONNECTION

 NNANN RN
_ ///II/IIIIJA
LI NN\

(10) International Publication Number

WO 2007/006863 Al

(74) Agent: KOLSTER OY AB; Iso Roobertinkatu 23, P.O.
Box 148, FI-00121 Helsinki (FI).

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, L.C, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA,
NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC,
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, I,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CFE, CG, CI, CM, GA,

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

0

007/006863 A1 ML NI}V A0 0 1 A A RO O A

M'I/I/I/I/I/II/» X \\\\W
/IJIIIJ/IIIIAI\,
s;\\\'s\\\\\}.:N
N\
1 4 3 4 5 Z

e (57) Abstract: A pipe connection comprises a connecting piece (2), a pipe (1 ) and a clamping ring (6). The pipe (1) and the clamp-
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is made from a cross-linked polyolefin by injection molding.

ing ring (6) are made of a material having memory properties. An end of the pipe (1) and the clamping ring (6) have been reversibly
expanded co-jointly and firmly and sealingly shrunk to the connecting piece (2) by back shrinkage. Preferably the clamping ring (6)
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Pipe connection

The invention relates to a method and arrangement in connection

with a pipe connection, a clamping ring for a pipe connection, and a pipe con-
. nection.

It is known to provide a pipe connection between one end of a pipe
made of a plastic material that has memory properties and a connecting piece.
The memory properties mean that plastic pipes with a memory capacity auto-
matically strive to return essentially to their original shape and form after hav-
ing been expanded. For example plastic pipes that are manufactured from
cross-linked polyethylene possess an active memory capacity at temperatures
as low as room temperature. Pipes of this nature are joined together by widen-
ing one end of the pipe and inserting into the widened pipe-end a flanged con-
nector which forms a part of the pipe connecting piece, normally made of
metal, and which is retained in said pipe-end until the pipe has shrunk to an
extent at which it is able to firmly hold the connecting piece. A clamping ring
made of elastic material, which may be the same plastic material as that from
which the pipe is made, is expanded and shrunk over the pipe end, in order to
further enhance the holding and sealing pressure at the pipe connection re-
gion. The clamping ring is expanded at the same time as the pipe-end is ex-
panded, with the clamping ring in position around said pipe-end. Such a solu-
tion has been disclosed for example in EP 0530387. The clamping ring has
been made from an extruded pipe by cutting the pipe into a short enocugh part
to form a clamping ring.

There is now provided an enhanced solution for making a pipe con-
nection. This solution may be achieved by a method, an arrangement, a
clamping ring and a pipe connection, which are characterized by what is dis-
closed in the independent claims. Some embodiments of the invention are set
for the independent claims.

According to one aspect the pipe connection comprises a connec-
tion piece, a pipe and a clamping ring. The pipe and the clamping ring are
made of a material having memory properties, wherein an end of the pipe and
the clamping ring have been reversibly expanded co-jointly and firmly and
sealingly shrunk to the connecting piece by back shrinkage. The connection
piece comprises a nipple end. The clamping ring is formed such that it is used
for protecting the nipple end of the connecting piece. The clamping ring is
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siipped over the nipple end during storage and transportation before the pipe
connection is made. Thus the clamping ring protects the nipple end from being
damaged during storage and transportation.

According to one embodiment the clamping ring is made from a
cross-linked polyolefin by injection molding. By making the clamping rings with
Injection molding it is possible to optimize the properties of the clamping ring
for each pipe connection. For example the wall thicknesses and the design of
the clamping ring can be made as per need. It is also possible to make mark-
Ings into the clamping ring to give information on the clamping ring to an end
User.

According to another embodiment, the clamping rng is formed such
that the total length of a weld line / weld lines in the radial direction in the injec-
tion molded clamping ring is larger than an average wall thickness of the
clamping ring. The clamping ring is for example formed such that at a point
where the weld line resides, the wall thickness is larger than the average wall
thickness. Another possibility to increase the total length of the weld lines is to
provide an injection moiding meld into which the material is fed from two or
more Injection gates, such that the clamping ring comprises two or more weld
lines. Also in this connection all the weld lines may be positioned such that
they are formed at a position where the wall thickness is larger than the aver-
age wall thickness. Typically, the weld line is the weakest spot of an injection
molded particle that is made from a cross-linked polyethylene. However, when
the total length of the weld line is larger than the average wall thickness, the
strength of the clamping ring is increased. Thus, the risk for cracks in the weld
line during an expansion procedure is minimized. According to yet another
embodiment, one end of the clamping ring is provided with a stop edge. This
stop edge ensures that the clamping ring remains positioned at a correct posi-
tion on the pipe-end when the pipe connection is being made and after the
pipe connection has been made.

Brief description of the figures

In the following, the invention will be described in greater detail by
means of preferred embodiments with reference to the accompanying draw-
ings, In which

Figure 1 schematically shows a cross-sectional side view of a pipe
connection,
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Figure 2 schematically shows a cross-sectional end view of a
clamping ring,

Figure 3 shows an end view of the clamping ring as seen from an
end other than that in Figure 2,

Figure 4 schematically shows a cross-sectional side view of a
clamping ring and

Figure 5 schematically shows a cross-sectional side view of another
clamping ring.

Detailed description of the invention

Figure 1 shows a pipe 1, which is comprised of a piastic material
having memory properties, for instance a cross-linked polyethylene PEX or any
other cross-linked polyolefin, and a connecting piece 2 made of metal. The
connecting piece 2 comprises a nipple end 3. The nipple end 3 comprises ra-
dially projecting flanges 4. The nipple end 3 is terminated with a radial abut-
ment surface 5.The nipple end 3 has an outer diameter which exceeds the in-
ner diameter of the unexpanded pipe 1. An elastic clamping ring 6 is mounted
on an end of the pipe 1. In its relaxed state, the clamping ring 6 has an inner
diameter which corresponds to the outer diameter of the unexpanded pipe 1.

Preferably the inner surface of the clamping ring 6 is conical as
shown in Figure 4. This feature enables the clamping ring 6 to be positioned on
the end of the pipe 1 with a tight fitting. Thus, because of the conical shape, it
Is easy to position the clamping ring on the end of the pipe 1 and further, be-
cause of the conical shape, the inner surface of the clamping ring 6 presses
against the outer surface of the pipe 1 and the clamping ring 6 remains with a
tight fitting on the end of the pipe 1. Thus it is easy to establish the pipe con-
nection because the risk of the clamping ring 6 to drop off from the pipe end is
thus minimized. The coning angle a of the inner surface of the clamping ring 6
can be in the range of 0,1° to 2°, for exampie.

The inner surface of the clamping ring 6 can be made conical also
such that first at the outer end of the clamping ring 6 there is a first larger con-
ing angle § and thereafter a second smaller coning angle a as shown in Figure
5. The first larger coning angle B provides the advantage that the positioning of
the clamping ring on the end of the pipe 1 is extremely easy. Because of the
second smaller coning angle a the clamping ring 6 remains with a tight fitting
on the end of the pipe 1. The first coning angle B can be in the range of 3° to
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7° and the second coning angle a can be in the range of 0,1° to 2°, for exam-
ple.

When establishing the pipe connection shown in Figure 1, the end
of pipe 1 and the surrounding clamping ring 6 are expanded simultaneously by
an expander tool. The nipple end 3 is then immediately inserted into the end of
the pipe until the abutment surface 5 is in abutment with the end of the pipe 1
and with the clamping ring 6. The end of the pipe 1 and the clamping ring 6
then shrink or contract automatically, so as to obtain a sealing contact between
the inner surface of the pipe 1 and the flange 4 in particular. The sealing con-
tact is also obtained between the inner surface of the pipe 1 and the outer sur-
face of the nipple end 3.

Figure 2 shows a cross-section of the clamping ring. When the ring
Is injection molded, the material is fed into a mold. The clamping ring shown in
Figure 2 is made such that the mold comprises two injection gates. Thus, the
material is fed into the mold from each sides of the mold, which in Figure 2 is
depicted with arrows. The two material flows flow into the mold and they come
into contact with each other. Therefore, a weld line 7 is formed at a point where
the material flows unite. Because in Figure 2 the material has been fed through
two Injection gates, two weld lines 7 exist in the clamping ring. If the material is
fed from only one injection gate, the weld line 7 is formed substantially on the
opposite side of the injection gate. Typically, no weld lines 7 can be seen in an
injection molded object, but in Figure 2 the weld lines 7 have been indicated
with narrow lines.

Typically, a weld line is the weakest spot of an injection molded ring,
especially when the ring is made from a cross-linked polyolefin. However, the
total length of the weld line 7 in the radial direction is made larger than the av-
erage wall thickness of the clamping ring 6. The total length of the weld lines
can be made larger for example by using more than one injection gate, such
that the ring comprises two or more weld lines 7.

Also, if only one injection gate is provided and, therefore, only one
weld line, the weld line can be made longer such that the wall thickness of the
clamping ring is made larger at a position where the weld line resides. Thus,
this means that the wall of the clamping ring is at its thickest at the weld line.

Also, if several weld lines are provided, the wall thickness at the
weld line can be made larger, as is also shown in Figure 2.
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Thus, the thicker wall at the weld line strengthens the clamping ring.
Further, a mold with two or more, e.g. three or four, up to six, injection gates,
gives more weld lines. When several weld lines are provided, the expansion
force per one weld line is lower and thus the clamping ring is stronger.

The diameter of the clamping ring may vary e.g. between 15 to 50
mm. The length of the clamping ring 6 may be e.g. substantiaily equal to the
diameter of the clamping ring. The length of the clamping ring may aiso be di-
mensioned such that it is substantially equal to the length of the nipple end 3 of
the connecting piece 2. An average wall thickness of the clamping ring may
vary e.g. between 2 to 6 mm. The wall thickness of the clamping ring deter-
mines the contraction force of the clamping ring. Thus, the wali thickness of the
clamping ring is dimensioned such that the contraction force is sufficient. If the
wail is made thicker at the weld line 7, the wall may be e.g. 0.3 to 2 mm thicker
than the average wall thickness.

The clamping ring 6 is made from a cross-linked polyolefin. The
clamping ring may be made e.g. of a cross-linked polyethylene PEX or cross-
linked polypropylen. Preferably, the clamping ring 6 is made from a PEX-B ma-
terial, I.e. a silane PEX. When a PEX-B material is used, cross-linking starts by
the effect of heat. Therefore, a PEX-B material is advantageous in connection
with injection molding.

One end of the clamping ring is provided with a stop edge 8. The
stop edge 8 ensures that the end of the pipe 1 is at a correct position with re-
spect to the clamping ring 6. The stop edge 8 extends inwards. The stop edge
8 comprises inward extending protrusions 9, which are also seen in Figure 3.
The protrusions 9 ensure that the pipe 1 stops at a correct position with re-
spect to the clamping ring 6. Further, the protrusions 9 are made high enough
for the clamping ring to be used for protecting the nipple end 3 of the connect-
Ing piece before the pipe connection is made. The inner diameter of the clamp-
ing ring, when the clamping ring 6 is in its original form and shape, is larger
than the outer diameter of the nipple end 3. However, the protrusions are high
enough to extend to a circumference that is smaller than the outer diameter of
the flanges 4 of the nipple end 3. Thus, the clamping ring 6 can be snapped on
the nipple end 3, such that the protrusions 9 and the flange 4 hold the clamp-
ing ring 6 on the nipple end 3. Thus, the clamping ring 6 protects the nipple
end from being damaged, which could cause leakage problems. Thus, during
storage and transportation the nipple end is not damaged.
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Instead of the protrusions 9, the means for holding the clamping ring
6 on the nipple end 3 can be a radially inward protruding ring which has been
made thin enough such that it yields when the ciamping ring 6 is snapped on
the nipple end 3, for exampile.

Instead of injection molding the clamping ring can be made from an
extruded pipe by cutting the pipe in to a short enough part to form a clamping
ring, for example. After cutiing, the appropriate protrusions and other needed
forms can be formed to the clamping ring by thermoforming, for example.

In some cases the features shown in this description can be used as
such irrespective of other features. Then again the features shown in this de-
scription may if necessary be combined in order to form different combinations.

It is obvious to a person skilled in the art that in the course of tech-
nical progress, the basic idea of the invention can be carried out in numerous
ways. Thus, the invention and its embodiments are not limited by the previous
exampies, but they may vary within the scope of the appended claims. Further,
the clamping ring may e.g. comprise a hole, through which it can be detected
whether the pipe is pushed correctly inside the clamping ring 6.
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What Is claimed Is

1. A clamping ring for a pipe connection, the clamping ring being
made from a cross-linked polyolefin having memory properties, such that
after expansion, the clamping ring automatically returns to pre-expansion
shape and form.

2. A clamping ring as claimed in claim 1, characterized in that the
clamping ring comprises at least one weld line, a total length of which in a
radial direction is larger than an average wall thickness of the clamping ring.

3. A clamping ring as claimed in claim 2, characterized In that the
weld line is formed at a position where the wall thickness of the clamping
ring is larger than the average wall thickness of the clamping ring.

4. A clamping ring as claimed in claims 2 or 3, characterized In that
the clamping ring is formed such that it comprises two or more weld lines.

5. A clamping ring as claimed in any one of claims 1 to 2,
characterized in that the clamping ring at its one end comprises an inward
extending stop edge.

6. A clamping ring as claimed in claim 5, characterized in that the
stop edge comprises an inward extending protrusion.

7. A clamping ring as claimed in any one of the claims 1 to 6,
characterized in that the clamping ring is made from a PEX-B material.

8. A clamping ring as claimed in any one of the claims 1 to 7/,
characterized in that the inner surface of the clamping ring is conical.

9. A clamping ring as claimed in claim 8, characterized in that the
conical inner surface of the clamping ring is formed such that at the outer
end of the clamping ring there is a first larger coning angle and thereafter
there is a second smaller coning angle.

10. A pipe connection comprising a connecting piece, a pipe, and a
clamping ring, the pipe and the clamping ring being made of a cross-linked
polyolefin having memory properties, such that after expansion, the pipe and

the clamping ring automatically return to pre-expansion shape and form; and
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wherein an end of the pipe and the clamping ring have been reversibly
expanded co-jointly and firmly and sealingly shrunk to the connecting piece
by back shrinkage.

11. A pipe connection as claimed in claim 10, characterized in that
the clamping ring comprises at least one weld line, a total length of which is
larger in a radial direction than an average wall thickness of the clamping
ring.

12. A pipe connection as claimed in claim 11, characterized in that
the weld line is formed at a position where the wall thickness of the clamping
ring is larger than the average wall thickness of the clamping ring.

13. A pipe connection as claimed in claims 11 or 12, characterized In
that the clamping ring is formed such that it comprises two or more weld
lines.

14. A pipe connection as claimed in any one of the claims 10 to 13,
characterized in that the clamping ring at its one end comprises an inward
extending stop edge.

15. A pipe connection as claimed in claim 14, characterized in that
the stop edge comprises inward extending protrusions.

16. A pipe connection as claimed in any one of the claims 10 to 15,
characterized in that the clamping ring is made from a PEX-B material.

17. A pipe connection as claimed in any one of the claims 10 to 16,
characterized in that the inner surface of the clamping ring is conical.

18. A pipe connection as claimed in claim 17, characterized in that
the conical inner surface of the clamping ring is formed such that at the outer
end of the clamping ring there is a first larger coning angle and thereafter
there is a second smaller coning angle.

19. A clamping ring for a pipe connection, the clamping ring
comprising:

a tubular ring of cross-linked polyolefin material with memory

properties such that after expansion, the tubular ring automatically returns to
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pre-expansion shape and form: wherein the tubular ring has a smooth inner
surface and an inner circumference and a first end and a second end;

a stop edge along one of said ends of said ring wherein said stop
edge has a smaller circumference than said inner circumference of said ring;
and

wherein said ring IS in a contracted state at ambient temperature,
expands to an expanded state for said pipe connection and returns to said

contracted state after installation.
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