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DESCRIPTION

[0001] The invention relates to a coupling device for a pipe, comprising a sleeve for receiving
the pipe and at least one sealing member to provide a seal between the sleeve and the pipe,
and a pressure member for applying a pressure to the sleeve and to the pipe.

[0002] A relatively recent example of such a coupling device is disclosed in the international
patent application WO2015/177259 assigned to the present applicant. Other examples are
WO2007/055576, W0O2010/114366, WO2009/157766 and W0O2014/090667, all in the name of
the applicant.

[0003] The applicant is a leading firm in this field which is exemplified by the closest prior art
for the instant invention which is embodied in the 1998 invention of EP 0 974 780, which
discloses a coupling device for a pipe according to the preamble, wherein a grip element is
provided with dents pressed out of the plane of the grip element adjacent to slit like openings
that are punched out of the grip element. The instant invention also relates to a method for
fabricating a grip element to be used in such a coupling device, and relates to said grip
element.

[0004] With the previous century technology of EP 0 974 780 it was found that improved
tensile strain resistance was possible with a diversity of pipes, to note hard pipes like pipes of
cast iron, steel, and stainless steel. At the same time the prior art coupling device was suitably
used with more softer pipes as well, such as pipes of PVC, polyethylene and asbestos cement.

[0005] Over time practice showed however that although the results of applying the device of
EP 0 974 780 were quite satisfactory, problems could occur when the coupling device was
used on hard pipes that were provided with a covering layer, such as cast iron pipes provided
with a protective epoxy layer or a zinc layer. With such pipes the tensile strain resistance could
be less than desirable.

[0006] Another tensile strain resistance problem with the coupling device of the prior art could
occur when the coupling device was applied with softer pipes. The dents of the device
according to EP 0 974 780 could bite in such softer type of pipes in a way that the grip element
of the coupling device would act as a cheese slicer on the surface of the pipe, due to which
process the coupling device would gradually lose grip on the pipe. The applicant has earlier
tried a solution for this problem as disclosed in EP 1 138 999, but there is still room for
improvement.

[0007] Also DE 26 46 939 A1 shows such a coupling.
[0008] The instant invention aims to provide a solution or at least alleviate one or more of the

above-mentioned problems, and to this end a coupling device, a method of manufacturing a
grip element, and such a grip element are proposed according to the features of one or more
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of the appended claims.

[0009] In a first aspect of the invention a coupling device according to the preamble is
proposed which comprises a grip element extending along at least a part of the perimeter of
the pipe, wherein the grip element is provided with dents pressed out of the plane of the grip
element adjacent to slit like openings punched out of the grip element, and which comprises
the novel feature that prior to pressing the dents out of the plane of the plate, edges of the slit
like openings are first subjected to a peening operation. This brings about the advantage to
modify the crystal structure of the metal that is used for the grip element, including the
structure of the dents that are pressed out of the plane of the grip element. The dents will
accordingly be harder which improves their effectiveness. Alternatively it is possible to reduce
costs by applying cheaper base material from which the grip element is manufactured, without
sacrificing the hardness of the dents. Another advantage is that with cheaper base material the
coupling device of the invention endures for a longer time without maintenance or
replacement.

[0010] A suitable and preferable way to subject the edges of the slit like openings to the
peening operation is to execute this operation prior to pressing the dents out of the plane of
the grip element. This can be done with an appropriate peening tool.

[0011] A feature that contributes to improving the effectiveness of the dents is that a frontal
surface of a top of each dent is at an angle of approximately 90° with reference to the plane of
the grip element.

[0012] The invention is also embodied in a method for fabricating the grip element to be used
in a coupling device according to the invention, wherein slit like openings are punched in a
plate, and wherein in a forming process dents are pressed out of the plane of the plate
adjacent to the openings.

[0013] According to the invention prior to pressing the dents out of the plane of the plate,
edges of the slit like openings are first subjected to a peening operation.

[0014] Correspondingly the invention is also embodied in a grip element provided with dents
pressed out of the plane of the grip element adjacent to slit like openings punched out of the
grip element, wherein the slit like openings are subjected to a peening treatment. In an
advantageous embodiment peening of the edges of the slit like openings is executed prior to
pressing the dents out of the plane of the grip element.

[0015] In another aspect of the invention which can be applied independent from the aforesaid
features or in combination therewith, each grip element is supported by at least one pressure
member, which pressure member is provided with protrusions that mate with the back of the
dents that are pressed out of the plane of the corresponding grip element that is mounted on
such pressure member.
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[0016] The protrusions mating with the back of the dents that are pressed out of the plane of
the grip element is an effective means to counteract the earlier mentioned cheese slicer effect
when the coupling device is used on softer pipes. This counteracting effect is particularly
promoted in an embodiment wherein the protrusions of the pressure member block openings
in the grip element that are present next to the dents. The construction of the protrusions that
mate with the back of the dents also provides that forces acting on the grip element elements
due to strains exerted by the pipe on the coupling device, will effectively be transferred to the
pressure members and absorbed by the construction of the coupling device.

[0017] The invention will hereinafter be further elucidated with reference to the drawing of an
exemplary embodiment of a coupling device, a grip element and a method of manufacturing a
grip element according to the invention.

[0018] In the drawing:

« figure 1 shows a cross-sectional side view of the coupling device according to the
invention;

« figures 2A and 2B show respectively and schematically two process steps according to
the prior art for manufacturing a dent in a grip element, and figure 2C shows a cross-
sectional side view of a part of a grip element near the dent manufactured according to
the prior art;

e figures 3A, 3B, and 3C show respectively and schematically three process steps
according to the invention for manufacturing a dent in a grip element, and figure 3D
shows a cross-sectional side view of a part of a grip element near the dent
manufactured according to the invention;

« figures 4A and 4B show in cross-sectional side view and exploded view, respectively a
grip element together with a pressure member of the coupling device of the invention.

[0019] Whenever in the figures the same reference numerals are applied, these numerals
refer to the same parts.

[0020] Figure 1 shows a coupling device 1 of the invention in a cross-sectional side view. The
coupling device 1 comprises a sleeve 13 for receiving a pipe 2 and at least one sealing
member 5 to provide a seal between the sleeve 13 and the pipe 2. The sealing member 5 may
be attached to the sleeve 13 with a clip 14. Further the coupling device 1 comprises a pressure
member 6 for applying a pressure to the sleeve 13 and to the pipe 2. Actuation means 3, 3' are
provided to arrange that a pressure is applied to the pressure member 6, wherein a grip
element 4 which extends along at least a part of the perimeter of the pipe 2 is supported by the
pressure member 6. In this manner the grip element 4 is arranged to press on the pipe 2. As
will be elucidated further hereinafter the grip element 4 is formed with dents pressed out of the
plane of the grip element.

[0021] In figures 2A and 2B a prior art method is elucidated for fabricating a grip element to be
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used in a coupling device as shown in figure 1. In this method a punching tool 10 is used to
provide slit like openings 8 in a plate 7. This is shown in figure 2A from top to bottom in an
isometric view, in a side view, and in a cross-sectional view. Similarly figure 2B shows that in a
subsequent step a pressing tool 11 is used to press dents 9 out of the plane of the plate 7
adjacent to the openings 8.

[0022] Figure 2C shows on larger scale one of the resulting dents 9 which is pressed out of the
plane of the plate 7. In this prior art process a frontal surface 9' of the top of the dent 9 is at an
angle of between 50° and 70° with reference to the plane of the plate 7 that eventually forms
the grip element.

[0023] Correspondingly figures 3A - 3C show the method of the invention for fabricating a grip
element 4 to be used in a coupling device as shown in figure 1.

[0024] In the method of the invention first a punching tool 10 is used to provide slit like
openings 8 in a plate 7 as shown in figure 3A from top to bottom in an isometric view, in a side
view, and in a cross-sectional view. Similarly figure 2B shows that in a subsequent step edges
8' of the slit like openings 8 are subjected to an operation with a peening tool 12. Figure 2C
shows that thereafter in a further process when the peening of the edges 8' of the slit like
openings 8 is complete, a pressing tool 11 is used to press dents 9 out of the plane of the plate
7 adjacent to the openings 8 to form the eventual grip element 4.

[0025] Figure 2D provides a detailed view on one of the resulting dents 9 which is pressed out
of the plane of the plate 7. A frontal surface 9' of the top of the dent 9 is at an angle of
approximately 90° with reference to the plane of the plate 7 of the grip element 4.

[0026] Turning now to figure 4A and figure 4B another aspect of the invention is elucidated.
Figure 4B shows separately in an isometric view a grip element 4 manufactured from a plate 7
as elucidated with reference to figures 3A - 3D, and a single pressure member 6. A multitude
of such pressure members 6 together form a ring around the perimeter of the pipe 2 in the
coupling device 1 which is referred to in figure 1. In figure 4A a single pressure member 6 is
shown in a cross-sectional view, wherein a single grip element 4 is mounted on the pressure
member 6. It is however also possible that the pressure member 6 supports a number of grip
elements, or that a number of pressure members support a single grip element.

[0027] In the complete coupling device as shown in figure 1 preferably each single pressure
member 6 supports a single grip element 4. Accordingly the pressure members 6 together
support all grip elements 4 that collectively surround the pipe 2 shown in figure 1. In the
mounted condition the grip elements 4 thus extend along the entire perimeter of the pipe 2
which is connected to the coupling device 1.

[0028] It is clearly shown in both figure 4A and figure 4B that the shown pressure member 6 is
provided with multiple protrusions 15 at the side facing the grip element 4. These protrusions
15 are designed to mate with the back of the dents 9 that are pressed out of the plane of the
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grip element 4, preferably in a manner that when the grip element 4 is mounted on the
pressure member 6 as shown in figure 4A, the protrusions 15 of the pressure member 6 block
openings 8 in the grip element 4 that are present next to the dents 9. This construction also
provides that forces acting on the grip element 4 due to strains exerted by the pipe 2 on the
coupling device 1, will effectively be transferred to the pressure member 6 and absorbed by
the construction of the coupling device.

[0029] Although the invention has been discussed in the foregoing with reference to an
exemplary embodiment of the invention, the invention is not restricted to this particular
embodiment which can be varied in many ways without departing from the invention as defined
in the claims.
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GRIBEELEMENT, FREMGANGSMADE TIL FREMSTILLING DERAF OG
KOBLINGSANORDNING, DER OMFATTER ET SADANT GRIBEELEMENT

Patentkrav

Koblingsanordning (1) til et rar (2), som omfatter en manchet (13) til modtagelse af
rgret (2) og mindst ét teetningselement (5) for at tilvejebringe en teetning mellem
manchetten (13) og raret (2), et trykelement (6) til at udave et tryk pa manchetten
(13) og raret (2), og et gribeelement (4), der straekker sig langs mindst en del af
perimeteren af ragret (2), hvor gribeelementet (4) er tilvejebragt med buler (9), der er
presset ud af planet af gribeelementet (4) tilstadende slidslignende abninger (8), der
er stanset ud af gribeelementet (4), kendetegnet ved, at far bulerne (9) presses ud
af pladens plan, udseettes kanterne (8') pa de slidslignende abninger (8) ferst for en

udhamring.

Koblingsanordning ifalge krav 1, kendetegnet ved, at en frontflade (9') pa toppen
af hver bule (9) er i en vinkel pa cirka 90° i forhold til planet af gribeelementet (4).

Fremgangsmade til fremstiling af et gribeelement (4), der skal bruges i en
koblingsanordning (1) til et rar (2), hvor slidslignende dbninger (8) stanses i en plade
(7), og der ved en formningsproces trykkes buler (9) ud af pladens (7) plan
tilstedende abningerne (8), kendetegnet ved, at for bulerne (9) presses ud af
pladens (7) plan, udseettes kanterne (8') pa de slidslignende abninger (8) for en

udhamring.

Gribeelement (4) til brug i en koblingsanordning til et rar, som er forsynet med buler
(9), der er stanset ud af planet af gribeelementet (4) tilstadende slidslignende
abninger (8), der er stanset ud af gribeelementet (4), kendetegnet ved, at for
bulerne (9) presses ud af pladens plan, udseettes kanterne (8’) pa de slidslignende

abninger (8) for en udhamring.

Gribeelement (4) ifalge krav 4, kendetegnet ved, at en frontflade (9') pa toppen af
bulen (9) er i en vinkel pa cirka 90° i forhold til planet af gribeelementet (4).
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DRAWINGS

FIG. 1
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