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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to a plugging device. More specific, the invention relates
to a plugging device for sealing against an inner surface of a pipe.

BACKGROUND OF THE INVENTION

[0002] Many types of plugging devices for sealing against the inner wall of a pipe are known.
Typically such plugging devices are used in the pipes of oil and/or gas wells or oil and/or gas
production equipment, but they may also be used in other applications. Such plugging devices
comprise a packer device provided circumferentially around the plugging device.

[0003] The packer device is in a retracted state during the transportation of the plugging
device to the desired location in the pipe. At the desired location, the packer device is brought
to an expanded state, for sealing against the inner wall of the pipe. The packer device
comprises a packer body made of an elastic or ductile material in order to be brought between
the retracted and the expanded states, and in order to seal against the inner wall of the pipe.
The packer body is subjected to extrusion forces which may deform the packer body so much
that it becomes damaged. In order to reduce the extrusion of the packer body, a supporting
device or so-called backup ring is often incorporated into the packer body. The supporting
device is also provided circumferentially around the plugging device.

[0004] One typical supporting device is a coil spring. However, when a spring is expanded due
to the movement from the retracted state to the expanded state, the distance between each
turn of the spring increases, allowing the ductile material of the packer body to extrude in
between the openings between the respective turns. Moreover, the ductile material which has
extruded into the openings between the respective turns will obstruct the spring to return to its
retracted state when there is a need to retrieve the plugging device from the pipe. Hence, the
plugging device may have a larger outer diameter during transportation out from the pipe than
during transportation into the pipe, which may cause the plugging device to get stuck.

[0005] It is known to provide a core unit inside a spring, for example as in US 2006/0290066.
Here the core unit comprises several interlinked elements, each having a first end connected
to a second end of an adjacent element. Also here the distance between each element
increases in the expanded state, allowing the material of the packer body to extrude between
the openings of the spring and the opening between the elements.

[0006] From US 4,379,558 it is also known to provide a flat wire spring on the outside of the
coiled spring, where the flat wire spring has overlapping contiguous elements forming a tubular
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encasement for the spring. It is difficult to provide the flat wire spring sufficiently strong, and the
production of it is complex.

[0007] US 2 797 759 A describes an anti-extrusion device for packers, comprising a metal ring
with undulations of flutes in its relaxed state.

[0008] US 2003/047880 describes annular well seal elements with a plurality of slots, where
the slots are deformed during radial expansion in order to reduce hoop stresses in the seal.

[0009] US 2011/061857 A1 describes a packer having a non-extrusion ring comprising hard
segments and an elastic matrix.

[0010] US 2004/149429 discloses a plug comprising nested cup-shaped elements which are
initially sloping to reduce the diameter in the run state.

[0011] US 2002/014339 describes an apparatus for sealing and/or anchoring against the
inside surface of a tubular, where the apparatus has at least one radially expandable ring
capable of radial expansion without appreciable deformation of at least one edge.

[0012] US 5 676 384 describes an anti-extrusion apparatus for engagement with an annular
seal or packer. The object of the invention is to provide a packer device with a supporting
device where the disadvantages above are avoided. One object of the present invention is to
avoid the use of a coil spring in the supporting device.

[0013] US 2010/294485 describes a seal system for forming a fluid seal between an inner
tubular member and an outer tubular member. A wave-shaped seal element is provided for
sealing against the inner surface of the outer tubular member.

[0014] US 2010/122820 describes an expandable tubular including a tubular body and a
sealing arrangement provided on an external surface of the tubular body. The sealing
arrangement comprises a plurality of seals having a corrugation, i.e. they are wave-shaped
such that the effective length of the seals are at least 5 % greater than the circumference of
the expandable tubular.

SUMMARY OF THE INVENTION

[0015] The present invention relates to a plugging device comprising:

¢ a housing;

» a packer device provided circumferentially around the housing; where the packer device
comprises a packer body and a supporting device for supporting the packer body in the
expanded state; where the packer device is configured to be provided in a retracted
state and an expanded state, where the radial radius of the packer body in the
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expanded state is larger than the radial radius of the packer body in the retracted state;

« a first supporting assembly supporting a first side of the packer device in the expanded
state;

« a second supporting assembly supporting a second side of the packer device in the
expanded state;

where the first and second sides of the packer device and/or the supporting device have the
same circumference in the retracted state and the expanded state, where the circumference is
larger than the circumference of the housing and where the packer body is oval or wave-
shaped in the retracted state;

= the packer body is cylindrical in the expanded state;

« the supporting device comprises a chain comprising interconnected chain elements
incorporated into the packer body;

« outwardly curved ends of the chain elements are adapted to be received by inwardly
curved ends of adjacent chain elements.

[0016] In a preferred embodiment of the invention, the first side of the packer device
comprises at least one first contact area in which the packer device is in contact with the first
supporting assembly in the retracted state;

« the second side of the packer device comprises at least one second contact area in
which the packer device is in contact with the second supporting assembly in the
retracted state;

« a distance D22 between an area longitudinally opposite of the at least one first contact
area and the second supporting assembily is larger than zero;

« a distance D24 between an area longitudinally opposite of the at least one second
contact area and the second supporting assembly is larger than zero.

[0017] Preferably, the first side of the packer device comprises two first contact areas and
where the second side of the packer device comprises two second contact areas.

[0018] Also preferably, the first side of the packer device comprises six first contact areas and
where the second side of the packer device comprises six second contact areas.

[0019] In another preferred embodiment, the front end of the chain elements is outwardly
hemispherical and the rear end of the chain elements is inwardly hemispherical.

[0020] Preferably, the chain elements comprise a substantially cylindrical side surface between
the front end and the rear end.
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[0021] Also preferably, a connection bore is provided between the front end and the rear end
of each chain and where a connection wire is inserted through the connection bores of each
chain element.

DETAILED DESCRIPTION

[0022] Embodiments of the invention will now be described with reference to the enclosed
drawings, where:

Fig. 1 illustrates a perspective view of a plugging device with a packer device in the retracted
state;

Fig. 2 illustrates a perspective view of the plugging device with a packer device in the
expanded state;

Fig. 3 illustrates a cross sectional view of the plugging device in fig. 1;

Fig. 4 illustrates a cross sectional view of the plugging device in fig. 2;

Fig. 5a illustrates a perspective view of a first embodiment of a packer device;
Fig. 5b illustrates a cross sectional view of the first embodiment in fig. 5a;

Fig. 6 illustrates a cross sectional view of a second embodiment of the packer device in the
retracted state;

Fig. 7 illustrates a perspective view of the second embodiment of the packer device in the
retracted state;

Fig. 8 illustrates a cross sectional view of a third embodiment of the packer device in the
retracted state;

Fig. 9 illustrates a cross sectional view of the third embodiment of the packer device in the
expanded state;

Fig. 10 illustrates a perspective view of a fourth embodiment of the packer device in the
retracted state;

Fig. 11a illustrates a perspective view of a first embodiment of the supporting device;

Fig. 11b illustrates a cross sectional side view of a link element of the first embodiment of the
supporting device;

Fig. 11c illustrates a perspective view of the link element of fig. 11b;
Fig. 11d illustrates a perspective rear view of the link element of fig. 11b;

Figs. 12a and 12b illustrate a cross sectional front view and side view of a second embodiment
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of the supporting device respectively;

Fig. 12c and 12d illustrate the link elements of the second embodiment of the supporting
device.

[0023] It is now referred to figs. 1 - 4.

[0024] A plugging device 1 comprises a housing 10 and a packer device 2 provided
circumferentially around the housing 10.

[0025] The packer device 2 is configured to be provided in a retracted state and in an
expanded state, where the outer radial radius R2 of the packer body 20 in the expanded state
is larger than the outer radial radius R1 of the packer body 20 in the retracted state.

[0026] The housing 10 has an outer circumference Cqg indicated in fig. 2, and the
corresponding diameter Dqg is indicated in fig. 4. The plugging device 1 further comprises a

first supporting assembly 3 supporting a first side 2a of the packer device 2 in the expanded
state and a second supporting assembly 4 supporting a second side 2b of the packer device 2
in the expanded state. In the present embodiment, the term "first side” is used to denote the
lower side of the plugging device 1, i.e. the side nearest the lower end 1a of the plugging
device 1 that is going first into the pipe. The term "second side" is the longitudinal opposite of
the first side, i.e. the upper side 1b of the plugging device. The upper side 1b comprises a
connection interface for connection to a setting and/or retrieval tool (not shown).

[0027] The central longitudinal axis of the plugging device is illustrated as a dashed line | in
several of the drawings.

[0028] In fig. 1, the plugging device 1 and the packer device 2 are in a retracted state, with an
outer radius less than the inner diameter of a pipe (not shown) that is to be sealed. When the
first supporting assembly 3 and the second support assembly 4 are moved towards each
other, the packer device 2 becomes axially compressed and hence radially expanded to an
expanded state as shown in fig. 2. In the expanded state, the packer device 2 seals towards
the inner surface of the pipe. If the plugging device 1 is a retrievable plugging device 1, the first
supporting assembly 3 and the second support assembly 4 may be moved away from each
other, and hence pulling the packer device 2 back to its retracted state before retrieval out
from the pipe.

[0029] The packer device 2 may be connected to the first supporting assembly 3 and the
second support assembly 4 in order to pull the packer device 2 back to its retracted state.
Alternatively, the packer device 2 may return to its initial (i.e. retracted state) state by itself due
to the properties of the material of the packer device when the first and second supporting
assemblies 3 and 4 are returned to their retracted positions.
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[0030] In addition, the plugging device 1 may comprise first and second gripping assemblies 5,
6 which also have a retracted state (as in fig. 1) and an expanded state (as in fig. 2) to provide
an initial grip towards the inner surface of the pipe. The first and second supporting assemblies
3, 4 and the first and second gripping assemblies 5, 6 are considered known for a person
skilled in the art and will not be described further in detail here.

[0031] Embodiments of the packer device 2 will now be described in detail. The packer device
2 comprises a packer body 20 and a supporting device 30. The main purpose of the packer
body is to seal against the inner wall of the pipe, while the main purpose of the supporting
device 30 is to support the packer body 20 in the expanded state, i.e. to avoid extrusion of the
packer body 20.

[0032] It is now referred to fig. 5a and 5b. Here, the supporting device 30 comprises a wavy,
ring-shaped body of a ductile or semi-ductile material such as tin, lead or other relatively soft
metals. Two grooves, one on the respective side of the body, are provided. One packer body
20 is provided in each groove of the supporting device 30. Hence, also the packer bodies 20
are formed as wavy, ring-shaped bodies. In the embodiment shown in fig. 5a and 5b, the
packer bodies 20 are made of rubber, PEEK (polyether ether ketone), PTFE
(polytetrafluoroethylene), or other suitable materials. In addition, the packer bodies 20 may
also comprise other materials for reinforcement, such as glass, carbon fibers etc.

[0033] The packer body 20 and the supporting device 30 have the same circumference C in
the retracted state and the expanded state. More specifically, the central circumference C
(indicated in fig. 5b) of the body formed by the packer body 20 and the supporting device 30
has the same length in the retracted state and the expanded state. Hence, when the wavy,
ring-shaped body of fig. 5a is axially compressed due to the axial movement of the first
supporting assembly 3 and the second support assembly 4 towards each other, the packer
device 2 becomes radially expanded. In the expanded state, the packer device 2 is no longer
wavy, it will be substantially cylindrical or ring-shaped, as shown in fig. 4.

[0034] It should be noted that it would be difficult or impossible to retract the packer device 2 of
the first embodiment back to its retracted state. Hence, the plugging device 1 having such a
packer device 2 will be a permanent plugging device.

[0035] It should also be noted that in an alternative embodiment, the packer body 20 and the
supporting device 30 may be provided as one body made of the same ductile or semi-ductile
material such as tin or lead, i.e. there are no grooves and no rubber material. Here, the
material of such a packer device 2 will provide the sealing against the inner wall of the pipe and
will also provide properties which avoid the extrusion.

[0036] In fig. 5a, the first side 2a of the packer device 2 comprises six first contact areas 21 in
which the packer device 2 is in contact with the first supporting assembly 3 in the retracted
state. Moreover, the second side 2b of the packer device 2 comprises six second contact
areas 23 in which the packer device 2 is in contact with the second supporting assembly 4 in



DK/EP 2715050 T3

the retracted state.

[0037] There are also six non-contact areas 22 longitudinally opposite of the respective first
contact areas 21 and six non-contact areas 24 longitudinally opposite of the respective second
contact areas 23 where there is no contact between the packer device 2 and the first and
second supporting assemblies 3, 4 respectively. Hence, there is a distance (i.e. an axial
distance) between each non-contact area 22 and the second supporting assembly 4 which is
larger than zero and there is a distance (i.e. an axial distance) between each non-contact area
24 and the first supporting assembly 3 which is larger than zero.

[0038] The first side 2a of the packer device 2 is parallel to the second side 2b of the packer
device 2 along the circumference of the packer device in the retracted state, i.e. the normal N1
is parallel to the normal N2 in fig. 5a.

Second embodiment

[0039] It is now referred to fig. 6 and 7. Here, there is one packer body 20, where the
supporting device 30, hereinafter referred to as the first supporting device 30, is incorporated
into the packer body 20. Moreover, the packer device 2 comprises a second supporting device
60 also incorporated into the packer body 20. The first and second supporting devices 30, 60
will be described in detail further below.

[0040] In fig. 6 and fig. 7 it is shown that the first side 2a of the packer device 2 comprises one
first contact area 21 in which the packer device 2 is in contact with the first supporting
assembly 3 in the retracted state. Moreover, the second side 2b of the packer device 2
comprises one second contact area 23 in which the packer device 2 is in contact with the
second supporting assembly 4 in the retracted state. Since the first and second supporting
devices 30, 60 are incorporated into the packer body 20, it is the packer body 20 that will be in
contact with the first and second supporting assemblies 3, 4.

[0041] There are also a non-contact area 22 longitudinally opposite of the first contact area 21
and a non-contact area 24 longitudinally opposite of the second contact area 23 where there is
no contact between the packer device 2 and the first and second supporting assemblies 3, 4
respectively. Hence, there is a distance D22 (i.e. an axial distance) between the non-contact
area 22 and the second supporting assembly 4 which is larger than zero and there is a
distance D24 (i.e. an axial distance) between the non-contact area 24 and the first supporting
assembly 3 which is larger than zero.

[0042] In fig. 6 it is shown that the distance D22 = D24 and that the distance D22 is larger than
the width D2 of the packer device 2 in the retracted state. The total (axial) length of the packer

device 2 is equal to the sum of distances D2 and D22.

[0043] Consequently, in the retracted state, the first and second supporting devices 30, 60 are
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substantially oval, while in the expanded state, they are substantially ring-shaped. In the
retracted state, the packer device 2 (and hence the packer body 20) is shaped as an oblique
or inclined cylinder. More specifically, it is shaped as an inclined, circular cylinder. As the
packer body 20 is provided circumferentially around the plugging device, an opening is
provided through the packer body 20, ie. the packer body is hollow. In a preferred
embodiment, the packer body 20 is unstrained in the retracted state.

[0044] Fig. 9 shows the expanded state of the packer device 2 of fig. 8, but the packer device
2 of fig. 6 will have substantially the same shape in its expanded state. Here it is also shown
that the packer body 20 is substantially cylindrical, or forms a circular cylinder. In fig. 6, 7 and
9, the central, longitudinal axis | of the plugging device is also indicated. As mentioned above,
the packer body 20 is here compressed in a direction parallel to the central, longitudinal axis |
of the packer body. Moreover, as mentioned above, the radial distance R1 between the
central, longitudinal axis | and the outer surface of the packer body 20 in the retracted state is
less than a radial distance R2 between the central, longitudinal axis | and the outer surface of
the packer body 20 in the expanded state. It should also be noted that it is possible to use the
packer body 20 without supporting devices 30, 60 for low pressure pipes.

[0045] Consequently, the first and second supporting devices 30, 60 have the same
circumference C in the retracted state and the expanded state. Hence, there is no radial
expansion of the first and second supporting devices 30, 60, and no openings occur in the
supporting device in which the packer body 20 may extrude. By the term "there is no radial
expansion” it is referred to fig. 11a and fig. 12 illustrating two embodiments of a supporting
device 30, 60, which will be described more in detail below. When moving the packer device 2
from the retracted state (fig. 6 and 7) to the expanded state (fig. 9) the supporting device will
not be stretched, and there is no opening between the elements of the supporting device,
hence no part of the packer body may extrude in between the elements of the supporting
device. Of course, the radial radius measured from the centre axis of the plugging device to
the supporting device in the retracted state (substantially corresponding to R1 in fig. 3,
depending on the location of the supporting device within the packer body) and the radial
radius measured from the centre axis of the plugging device to the supporting device in the
expanded state (substantially corresponding to R2 in fig. 4, depending on the location of the
supporting device within the packer body) will not be equal to each other. The radius R2 will
also here be larger than radius R1. It should be noted that at least some of the material in the
packer body will experience a radial expansion.

[0046] During the movement of the packer device from the retracted state to the expanded
state the material of the packer body and the supporting device will be twisted and bent due to
the axial compression, however, the strain on the materials will be reduced when compared to
a prior art plugging device.

[0047] The material of the packer body 20 may be a flexible, elastic, ductile or semi-ductile
material, such as rubber PEEK (polyether ether ketone), PTFE (polytetrafluoroethylene), or
other suitable materials. Also other materials may be added, as described above.
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Third embodiment

[0048] It is now referred to fig. 8 and 9. The third embodiment is similar to the second
embodiment and the same reference numbers are used. Hence, only the differences between
the third embodiment and the second embodiment will be described.

[0049] In fig. 8 and 9 it is shown that the first side 2a of the packer device 2 comprises two first
contact areas 21 in which the packer device 2 is in contact with the first supporting assembly 3
in the retracted state. Moreover, the second side 2b of the packer device 2 comprises two
second contact areas 23 in which the packer device 2 is in contact with the second supporting
assembly 4 in the retracted state. Since the first and second supporting devices 30, 60 are
incorporated into the packer body 20, it is the packer body 20 that will be in contact with the
first and second supporting assemblies 3, 4.

[0050] There are also a non-contact area 22 longitudinally opposite of each first contact area
21 and a non-contact area 24 longitudinally opposite of each second contact area 23 where
there is no contact between the packer device 2 and the first and second supporting
assemblies 3, 4 respectively. Hence, there is a distance D22 (i.e. an axial distance) between
the non-contact area 22 and the second supporting assembly 4 which is larger than zero and
there is a distance D24 (i.e. an axial distance) between the non-contact area 24 and the first
supporting assembly 3 which is larger than zero.

[0051] In fig. 8 it is shown that the distance D22 = D24 and that the distance D22 is slightly less
than the width D2 of the packer device 2 in the retracted state. The total (axial) length of the
packer device 2 equals the sum of D2 and D22.

[0052] Fig. 9 shows the third embodiment in expanded state. Here, the first and second
supporting devices 30, 60 are substantially ring-shaped. Here it is also shown that the packer
body 20 is substantially cylindrical.

[0053] Consequently, the first and second supporting devices 30, 60 have the same
circumference C in the retracted state and the expanded state.

[0054] The embodiment in fig. 9 and 10 result in a shorter total axial length than the total axial
length of the embodiment in fig. 7 and 8. Consequently, the embodiment in fig. 9 and 10
requires a shorter setting length (i.e. a shorter relative movement between the first and second
supporting assemblies 3, 4) in order to set the plugging device.

Fourth embodiment

[0055] It is now referred to fig. 10. The fourth embodiment is similar to the second and third
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embodiment and the same reference numbers are used. Hence, only the differences between
the fourth embodiment and the second embodiment will be described.

[0056] Also the fourth embodiment comprises first and second supporting devices 50, 60
incorporated into the packer body 20.

[0057] In fig. 10 it is shown that the first side 2a of the packer device 2 comprises six first
contact areas 21 in which the packer device 2 is in contact with the first supporting assembly 3
in the retracted state. Moreover, the second side 2b of the packer device 2 comprises six
second contact areas 23 in which the packer device 2 is in contact with the second supporting
assembly 4 in the retracted state.

[0058] There are also a non-contact area 22 longitudinally opposite of each first contact area
21 and a non-contact area 24 longitudinally opposite of each second contact area 23 where
there is no contact between the packer device 2 and the first and second supporting
assemblies 3, 4 respectively. Hence, there is a distance D22 (i.e. an axial distance) between
the non-contact area 22 and the second supporting assembly 4 which is larger than zero and
there is a distance D24 (i.e. an axial distance) between the non-contact area 24 and the first
supporting assembly 3 which is larger than zero.

[0059] As shown in fig. 10, the packer device 2 is substantially wave-shaped or sinusoidal
along its circumference.

[0060] Also here the first and second supporting devices 30, 60 have the same circumference
C in the retracted state and the expanded state.

[0061] The embodiment on fig. 10 results in an even shorter setting length than the
embodiments of fig. 7 - 9.

[0062] In all the embodiments above, the circumference C is larger than the circumference Cio
of the housing 10. This is achieved due to the oval shaped or wave shaped packer device 2 in
the retracted state.

[0063] This embodiment of the packer device is used on the plugging device in fig. 1 - 4. This
embodiment have been tested to 7500 psi (517 bar) from 430 F (221 °C) to 100F (37.8 °C)
according to ISO 14 310 grad VO.

Supporting device

[0064] A first embodiment of the supporting device 30 will now be described with reference to
fig. 11a. Here it is shown that the supporting device comprises a chain of interconnected chain
elements 40.
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[0065] In fig. 11b, 11c and 11d it is shown that each chain element 40 comprises an outwardly
curved front end 42 and an inwardly curved rear end 43, where the front end 42 is adapted to
be received by the rear end 43 of an adjacent chain element 40. The front end 42 may be
outwardly hemispherical and the rear end 43 may be inwardly hemispherical. The chain
element 40 may comprise a substantially cylindrical side surface 41 between the front end 42
and the rear end 43. A connection bore 44 is provided between the front end 42 and the rear
end 43 of each chain element 40. A connection wire 70 is inserted through the connection
bores 44 of each chain element and the ends of the connection wire 70 is connected to each
other, thereby forming the chain as shown in fig. 11a. The connection wire 70 is non-
stretchable. The circumference C of the supporting device is shown as a dashed line in fig.
11a.

[0066] A second embodiment of the supporting device 30 will now be described with reference
to fig. 12a. Here it is shown that the supporting device 30 comprises a chain of interconnected
chain elements 50, 55, where a first chain element 50 comprises an inwardly curved front end
52 and an inwardly curved rear end 54 and where a second chain element 55 comprises an
outwardly curved front end 57 and an outwardly curved rear end 58. Also here the
circumference C is indicated.

[0067] The outwardly curved front end 57 of the second chain element 55 is adapted to be
received by the inwardly curved rear end 53 of the first chain element 50 and the outwardly
curved rear end 58 of the second chain element 55 is adapted to be received by the inwardly
curved front end 42 of the first chain element 50.

[0068] Also here a connection bore 54, 59 is provided between the front end 52, 57 and the
rear end 53, 58 of the respective first and second chain elements 50, 55, where a connection
wire 70 is inserted through the connection bores 54, 59 of the respective chain elements and
the ends of the connection wire 70 is connected to each other, thereby forming the chain as
shown in fig. 12a and 12b. The connection wire 70 is non-stretchable.

[0069] In fig. 12d it is shown that the second chain element 55 is spherical and that the front
end 52 and the rear end 53 of the first chain element 50 is inwardly hemispherical. It should be
noted that the second chain element 55 may comprise a substantially cylindrical side surface
56 between the front end 57 and the rear end 58. Also the first chain element 50 comprises a
cylindrical side surface 51 between the front end 52 and the rear end 53.

[0070] It should be noted that the supporting device 30 described above with reference to fig.
5 may also be incorporated into the packer body 20 of the second, third and fourth
embodiment described above.

[0071] The supporting devices 30 described above are non-stretchable or substantially non-
stretchable, i.e. its circumference will not be increased when the packer device 2 is axially
compressed by the first and second supporting assemblies 3, 4.
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1
PATENTKRAV
1. Tilpropningsanordning (1) omfattende:
- et hus (10);

- et pakningsanordning (2) tilvejebragt rundt om omkredsen omkring huset (10);
hvor pakningsanordningen (2) omfatter et pakningslegeme (20) og en stgtteanordning (30) til
at understgtte pakningslegemet (20) i1 den ekspanderede tilstand; hvor pakningsanordningen (2)
er udformet til at blive tilvejebragt i en tilbagetrukket tilstand og en ekspanderet tilstand, hvor
den radiale radius (R2) af pakningslegemet (20) i den ekspanderede tilstand er stgrre end den
radiale radius (R1) af pakningslegemet (20) i den tilbagetrukne tilstand;

- en fgrste stgtteanordning (3), der understgtter en fgrste side (2a) af
pakningsanordningen (2) i den ekspanderede tilstand;

- en anden stgtteanordning (4), der understgtter en anden side (2b) af
pakningsanordningen (2) i den ekspanderede tilstand;

hvor den ferste og den anden side (2a, 2b) af pakningsanordningen (2) og/eller
stgtteanordningen (30) har den samme omkreds (C) i den tilbagetrukne tilstand og den
ekspanderede tilstand, hvor omkredsen (C) er stgrre end omkredsen (Cio) af huset (10), og hvor
pakningslegemet (20) er ovalt eller bglgeformet i den tilbagetrukne tilstand, og cylindrisk i den
ekspanderede tilstand;

kendetegnet ved, at:

stgtteanordningen (30) omfatter en keede omfattende forbundne kedeelementer (40);

hvor kedeelementerne (40) omfatter en udadbuet forende (42) og en indadbuet bagende
(43), hvor forenden (42) er tilpasset til at blive modtaget af bagenden (43) af et tilstgdende
kaedeelement (40).

2. Tilpropningsanordning (1) ifglge krav 1, hvor:

- den fgrste side (2a) af pakningsanordningen (2) omfatter mindst ét fgrste
kontaktomrade (21), hvori pakningsanordningen (2) er i kontakt med den fgrste
stgtteanordning (3) 1 den tilbagetrukne tilstand;

- den anden side (2b) af pakningsanordningen (2) omfatter mindst ét andet
kontaktomrade (23), hvori pakningsanordningen (2) er i kontakt med den anden
stgtteanordning (4) i den tilbagetrukne tilstand;

- en afstand D22 mellem et omrade (22) i laengderetningen modsat det mindst ene
fgrste kontaktomrade (21) og den anden stgtteanordning (4) er stgrre end nul;

- en afstand D24 mellem et omrade (24) i laengderetningen modsat det mindst ene

andet kontaktomrade (23) og den anden stgtteanordning (4) er stgrre end nul.
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3. Tilpropningsanordning (1) ifglge krav 2, hvor den fagrste side (2a) af
pakningsanordningen (2) omfatter to fgrste kontaktomrader (21), og hvor den anden side (2b)
af pakningsanordningen (2) omfatter to anden kontaktomrader (23).

4. Tilpropningsanordning (1) ifglge krav 2, hvor den fagrste side (2a) af
pakningsanordningen (2) omfatter seks fgrste kontaktomrader (21), og hvor den anden side
(2b) af pakningsanordningen (2) omfatter seks anden kontaktomrader (23).

5. Tilpropningsanordning (1) ifglge et hvilket som helst af ovenstaende krav, hvor
forenden (42) er halvkugleformet udefter og bagenden (43) er halvkugleformet indefter.

6. Tilpropningsanordning (1) ifglge et hvilket som helst af ovenstaende krav, hvor
kaedeelementerne (40) omfatter en 1 alt vasentligt cylindrisk sideoverflade (41) mellem
forenden (42) og bagenden (43).

7. Tilpropningsanordning (1) ifglge et hvilket som helst af ovenstaende krav, hvor en
forbindelsesboring (44) er tilvejebragt mellem forenden (42) og bagenden (43) af hvert
kedeelement (40), og hvor en forbindelsesledning (70) er sat ind gennem

forbindelsesboringerne (44) af hvert kaedeelement.
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DRAWINGS

Fig. 4
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