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Abstract

The present invention relates to a pipe coupling for connection to a pipe end of a pipe made of
polymer material and intended preferably for tap water or heating installations. The pipe coupling
includes an inner sleeve intended for insertion into the pipe end and for abutment with the inner
surface of said pipe end. The coupling further includes an outer sleeve intended for abutment with the
outer surface of said pipe end. The outer sleeve is provided with a slot-like opening and means for
adjusting the width of said opening. When the outer sleeve is in a tightened, adjusted state, the sleeve
(2) will be internally and externally cylindrical. A centre axis (X) through the outer cylindrical surface
(44) of the outer sleeve (2) is spaced at a distance (D) from a centre axis (Y) through the inner
cylindrical surface (46) of the outer sleeve (2). In the tightened, adjusted state of the outer sleeve (2),

the internal radius (B) of said sleeve is smaller than the external radius (C) of said pipe end (20).
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PIPE COUPLING

Technical field of the invention

The present invention relates to a pipe coupling for connection to a pipe
end of a plastic pipe, said pipe preferably being used in tap water or heating
installations. The coupling includes an inner sleeve for insertion into said pipe end
into abutment with the inner surface thereof, and an outer sleeve which is in-
tended to lie in abutment with the outer surface of said pipe end and which

includes a slot-like opening and means for adjusting the size of said opening.

Background of the invention

A metal pipe coupling for interconnecting cross-linked poiyethylene pipes
installed in hot and cold water systems and in central and district heating pipe
systems is known to the art from U.S. 4,039,212. This pipe coupling is of the kind
described in the introduction and is available in various versions designed to
handle different pipe pressures. However, because of successively stricter
approval standards ordained by the relevant authorities, decreeing that the
coupling joint shall be stronger than the pipe itself, has meant that these pipe
couplings are unable to meet satisfactorily certain test requirements, such as puli-
out tests, load tests and other functional tests carried out in practice. A common
drawback with these earlier known versions is that the couplings do not exert an
evenly distributed clamping force around the full periphery of the pipe, that the
couplings cannot be adjusted uniformly to provide a tight and sealed join, and that
they require detailed fitting instructions and continuous monitoring of the

tightening force.

Summary of the inventive concept
An object of the present invention is to provide a pipe coupling which, in
one and the same version, can manage different pipe pressures, which will fulfil

the load and function requirements applicable to these types of couplings, which
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can be fitted easily and quickly, and which does not require the use of Iérge and
special tools in order to fit the coupling.

This object is addressed in accordance with the invention, with a coupling

that has the features set forth in the accompanying claims.

Brief description of the attached drawings

The invention will now be described in more detail with reference to the
accompanying drawings, in which

Figure 1 is an exploded view of one embodiment of an inventive pipe
coupling; '

' -'Figures 2a-2b illustrate the inner sleeve of Figure 1, of which Figures
Figure 2a is a side view partially in cross-section, and Figure 2b is a perspective
view partially in cross-sectién; '

Figures 3a-3c illustrate the outer sleeve of Figure 1, of which Figures
Figures 3a-3b are different side views and Figure 3c is a cross-sectional view;

Figure 4 is a schematic side view of the outer sleeve and for reasons of
clarity illustrates the eccentricity in the sleeve in an exaggerated fashion;

Figure 5 is a perspective, partially cross-sectional view of the pipe coupling
of Figure 1 fitted to one end of a pipe; and

Figure 6 is an enlarged axial cross-sectional view of the pipe coupling

shown in Figure 5.

Detailed description of a preferred embodiment of the invention

Figure 1 illustrates the component parts of the inventive coupling, these
component parts including an inner sleeve 1, an outer sleeve 2, a screw 3, a nut
4, a washer 5 and an O-ring 6.

The inner sleeve 1, which is shown in more detail in Figures 2a-2b, is
manufactured from a suitable material in the present context, preferably from a
metallic méterial. altho‘ugh other materials may be suitable, such as various
polymer materials, for instance. Particularly suitable inner sieeve materials are

sand-moulded and cast brass alloys.

AMENDED SHEET - DATED 25 SEPTEMBER 2001
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The inner sleeve 1 is designed for connection to another coupling part and
shall also afford an effective gripping and sealing function against the formable
and ductile pipe wall and shall be capable of being locked to the outer sleeve.
Accordingly, the inner sleeve includes a gripping and sealing part 8, a locking part
10, and a connecting part 12.

The gripping and sealing part 8 of the inner sleeve, against which the
ductile pipe wall is intended to abut, is provided with one or preferably more
gripping ridges 14. The gripping ridge or ridges 14 includes/include a first side
surface 16 which is slightly inclined so as to enable the pipe 20 to be fitted onto
the inner sleeve 1 more easily, and a second side surface 18 which slopes
abruptly to form an edge which provides an effective gripping and sealing function.
The gripping and sealing part 8 also includes a groove 22 for receiving the O-ring
6. The gripping and sealing part 8 of the inner sleeve is designed for coaction with
the inner surface of the outer sleeve 2, as described below in more detail with
reference to Figures 5 and 6.

The locking part 10 on the inner sieeve 1 has an abutment edge 24 for
abutment with the end 21 of the pipe fitted onto said sleeve. The locking part 10
also includes a circular locking groove 26 for coaction with the outer sleeve 2 in a
manner to fixate and lock said sleeve, as described in more detail herebelow. The
locking part 10 may have an outer octahedral shape or some other shape which
will enable it to be gripped by a suitable tool.

The connection part 12 of the inner sleeve may be constructed in different
ways, all in accordance with requirements, although it will include conveniently a
conventional thread 28 for screw connection with another coupling part (not
shown).

The outer sleeve 2 is shown in more detail in Figures 3a-3c, and also
schematically in Figure 4. The outer sleeve is made from a material suitable for
the purpose intended, preferably from a metallic material, such as a bronze alloy,
although other materials are also conceivable in this context, such as polymer

materials, for instance.
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The outer sleeve 2 is constructed so as to enable it to exert a clamping
force on the outside of the pipe and so that it can be locked to the inner sieeve 1
in the pull direction. The outer sleeve 2 comprises generally a clamping sleeve 30
that has a slot-like opening 34 and a jaw 32 on each side of said opening 34. As
will best be seen from Figure 3c, the inner surface of the sleeve intended for
abutment with the outside of the pipe 20 includes abutment grooves 36. The jaws
32 include through-penetrating holes 38 (see aiso Figure 1) through which the
screw 3 passes. Arranged on one end-wall part 39 of the clamping sleeve 30 are
two mutually opposing, part-circular locking shoulders 40 which are intended for
coaction with the inner sleeve 1, as described in more detail below. The slot-like
opening 34 includes a centrally arranged circular opening 42.

Figure 4 is a schematic side view of the other end-wall part of the outer
sleeve 2, and includes an exaggerated illustration of this end-wall part with the
intention of illustrating the eccentric design of the clamping sieeve 30 more clearly.
The outer sleeve 2 has a cylindrical outer surface 44 of radius A with a centre axis
that passes through the point X, and a cylindrical inner surface 46 of radius B, with
a centre axis that passes through the point Y. As will be seen from Figure 4, the
centre axis Y of the inner surface 46 of the clamping sleeve is offset through a
distance D in relation to the centre axis X of the outer surface 44 of said clamping
sleeve. The clamping sleeve 30 is thus constructed eccentrically and has a
varying wall thickness Z which is greatest at the side opposite to said slot-like
opening 34 and smallest at said slot-like opening. The distance D is about 0.5 mm
in the illustrated case.

When manufacturing the outer sleeve 2, the inner surface 46 of said sleeve
is first machined in a lathe to a measurement which corresponds to the diameter
of the sleeve when the slot-like opening is fully closed, i.e. to a radius B that is
smaller than the outer measurement of the pipe 20, i.e. smaller than the radius C
(see Figure 5). The slot-like opening 34 is then, and only then, cut into the sleeve.
When the slot-like opening is fully closed, the measurement of the inner surface

46 will preferably be about 1-3.5 mm smaller than the outer diameter of the pipe,
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which means that the outer sleeve must be widened forcibly in order to enable it to
be fitted over the end of the pipe.

Figures 5 and 6 show the inventive pipe coupling fitted to one end of a pipe
20. A first step in fitting the coupling to the pipe, as shown in Figure 5 or Figure 6,
entails fitting the outer sleeve 2 onto the pipe 20 by widening the slot-like opening
34 in said sleeve, primarily to an extent sufficient to be able to push the sleeve
onto the end of the pipe and secondarily to an extent such that the locking
shoulders 40 will pass free when the inner sleeve is inserted into said pipe end,
this widening of the slot-like opening 34 being achieved with a tool inserted into
the locking-gap opening 42. The head of the screw 3 has a size which enables it
to be used to hold the slot-like opening 34 in an appropriately widened state to this
end. At this moment in time, the end-wall part 39 carrying the locking shoulders 40
shall face away from the pipe 20, as shown in Figure 5. The eccentricity of the
outer sleeve enables the slot-like opening 34 to be easily widened.

In a second step, the inner sleeve 1 is fitted into the end of the pipe, by
pushing the gripping and sealing part 8 of the inner sleeve, said part carrying the
O-ring 6 seated in groove 22, into the pipe end 20 so that the edge 21 of said pipe
will lie in abutment with the abutment edge 24 on the locking part 10. The pipe 20
slides relatively smoothly over the slightly inclined side surfaces 16 on the gripping
ridges 14.

In a third step, the outer sleeve 2 is pushed on the pipe 20 to a position in
which the locking shoulders 40 will snap into the locking groove 26 in the inner
sleeve 1 when the forcibly widened slot-like opening is allowed to return to its
original state. The outer sleeve 2 is therewith secured in relation to the inner
sleeve 1 and the pipe end 20.

The limited peripheral extension of the locking shoulders 40 and their
distance from the slot-like opening 34 means that the slot-like opening need only
be widened to a limited extent in order to fit the outer sleeve 2 onto the pipe end.
In respect of those pipe sizes that are relevant in the present context, which may
vary between 25-110 mm, the slot-like opening will need only be widened to

between about 6-19 mm from a width of about 2 mm in its unaffected state.
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In the last step of fitting the outer sleeve, the sleeve is tightened against the
pipe 20 by inserting the screw 3 through the holes 38 and the washer 5 and
screwing the nut 4 onto the screw and slowly tightening the screw until the jaws 32
are in abutment with one another and the slot-like opening is closed. No
complicated mounting instructions or the use of complicated tools, such as torque
wrenches, are required, since it is only necessary to tighten the nut and screw
joint until the slot-like opening is fully closed. As before mentioned, the outer
sleeve is machined to an inner diameter which corresponds to the diameter of the
sleeve when in its tightened state, which means that the sieeve will be essentially
cylindrical when tightened. This is made possible since the outer sleeve need only
be widened to a limited extent when fitting the sleeve, and by virtue of the
eccentricity in the clamping sleeve creasing of the wall of the clamping sleeve is
prevented when adjusting the slot-like opening. This results in a uniformly
distributed clamping force and thus in a clamping force which is equally as great
around the entire periphery of the pipe.

As will be seen from Figure 6 (and also from Figure 5), the inner sleeve 1,
and its gripping ridges 14 in particular, abuts the inner surface of the pipe 20, and
the outer sleeve 2, and its abutment grooves 36 in particular, abuts the outer
surface of the pipe 20. In the fixated position of the outer sleeve 2 relative to the
pipe 20 and the inner sleeve 1, as shown in Figure 6, the gripping ridges 14 on the
inner sleeve will abut with and press against the pipe between the grooves 36 on
the outer sleeve, said ridges pressing against the pipe wall essentially centrally
between the grooves 36. As the outer sleeve is tightened, the pipe material is
pressed against the profiled gripping ridges 14 and is therewith shaped to the
contours of said profiled ridges. This results in a very effective sealing and locking
function that fulfils all prevailing standards and functional requirements relating to
such couplings.

It will be noted that the aforedescribed preferred embodiment of the
invention is only a non-limiting example and that the invention can be varied in
many ways within the scope of the following claims. For instance, although the

size of the slot-like opening in the preferred embodiment is given as being about 2
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mm, it will be understood that this opening may be both narrower and wider within
the scope of the invention, preferably between 0-10 mm, and that the slot width
can be varied in accordance with the size of the pipe involved. Furthermore,
although the eccentricity in the clamping sieeve of the iliustrated embodiment has
been given as about 0.5 mm, it will be understood that this distance is only an
example and that the distance D may be either smaller or greater, for instance
between 0.1-5.0 mm and may also vary further depending on the size of the pipe
concerned. The number of gripping ridges and the number of abutment grooves
can also vary and the gripping ridges and the grooves may both have a shape
different to that illustrated. As before mentioned, the inventive pipe'couplings are
intended for use in water-carrying conduit systems. It will be understood, however,
that they can also be used in conduit systems for conducting other substances,

such as gas or petroleum, for instance.
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Claims

1. A pipe coupling for connection to a pipe end of a pipe made of polymer
material, preferably for tap water or heating installations, and comprising an inner
sleeve (1) which is intended for insertion into the pipe end (20) and for abutment
with the inner surface of said pipe end, an outer sleeve (2) which is intended for
abutment with the outer surface of said pipe end (20) and which includes a slot-
like opening (34), and means (3, 4, 5, 32) for adjusting said opening (34),
characterised in that the outer sleeve (2) is cylindrical internally and externally
when in a tightened, adjusted state; in that a centre axis (X) through the outer
cylindrical surface (44) of the outer sleeve (2) is spaced at a distance (D) from a
centre axis (Y) through the inner cylindrical surface (46) of the outer sleeve (2);
and in that when the outer sleeve (2) is in said tightened, adjusted state the
internal radius (B) of said outer sleeve is smaller than the external radius (C) of

said pipe end (20).

2. A pipe coupling according to claim 1, characterised in that the outer sleeve
(2) includes one or more locking shoulders (40) intended for coaction with a
locking groove (26) in the inner sieeve (1) for fixating the outer sleeve (2) in

relation to the inner sleeve (1).

3. A pipe coupling according to claim 2, characterised in that the locking
shoulders (40) are disposed on the outer sleeve (2) at a distance from a plane that

passes through the slot-like apening (34) in the outer sleeve.

4. A pipe coupling according to claim 3, characterised in that two mutually
opposing locking shoulders (40) are provided on one end-wall (39) of the outer
sleeve at the greatest possible distance from said plane passing through the slot-
like opening (34) in the outer sleeve, each locking shoulder extending about 1/4 of

the circumference of the outer sleeve (2).
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5. A pipe coupling according to any one of claims 1-4, characterised in that
said distance (D) is preferably about 0.5 mm.

6. A pipe coupling according to any one of the preceding claims,
characterised in that the slot-like opening (34) is completely closed in said

tightened, adjusted state.

7. A pipe coupling according to any one of the preceding claims,
characterised in that the inner sleeve includes a gripping part (8) which is
intended for insertion into the pipe end (20) and for abutment with the inner

surface of said pipe end, and which carries one or more gripping ridges (14).

8. A pipe coupling according to claim 7, characterised in that when seen in
the direction of insertion of the inner sleeve (1) into the pipe end (20), the gripping
ridges (14) have a slightly sloping first side surface (16) and an opposing, abruptly
sloping second side surface (18).

9. A pipe coupling according to any one of claims 7-8, characterised in that
the outer sleeve (2) includes abutment grooves (36) that abut the outer surface of

the pipe end (20) between said gripping ridges (14).

10. A pipe coupling according to any one of the preceding claims,
characterised in that said opening-adjusting means (3, 4, 5, 32) includes a jaw
(32) on each side of the slot-like opening (34) and on the outside of the outer
sleeve, each jaw (32) having a through-penetrating hole (38) for receiving a screw
(3) which as it is tightened causes the jaws (32) to be brought together and
therewith close the opening (34).
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