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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a plugging de-
vice for sealing against an inner surface of a pipe.

BACKGROUND OF THE INVENTION

[0002] Several types of plugging devices are known
for sealing against an inner surface of a pipe, such as a
well bore of an oil and/or gas well. The plugging device
is lowered into the well in a retracted state or run state,
and, at a desired location, the plugging device is actuated
to expand radially from the retracted state to an expanded
state or set state. Plugging devices typically comprises
a slips device for anchoring of the plugging device to the
inner surface of the well bore and a sealing device for
sealing against the inner surface of the well bore, i.e. to
separate the oil and gas below the sealing device from
the area above the sealing device.
[0003] Typically, design parameters for plugging de-
vices are the relationship between the outer diameter in
the retracted state and the outer diameter in the expand-
ed state, the temperature and pressure in the well etc.
[0004] One example of a prior art plugging device is
shown in US 7178602. Here, the difference between the
outer diameter of the sealing device in the expanded state
and the retracted state is relatively low, i.e. it is not pos-
sible to expand the sealing device much. In certain oil
and gas wells, there is a need for plugging devices which
must pass a relatively narrow part of a well bore and then
be able to expand radially to seal a wider part of the well
bore further down in the well. The above-mentioned plug-
ging devices may not be used in many such well due to
the limited expansion.
[0005] Another example of a prior art plugging device
is disclosed in US 2004/0069502. Here, seal elements
(30a, 30b, 30c) are provided partially outside each other
in the run state, and by axial compression, the seal ele-
ments are pressed further outwards and hence are radi-
ally expanded to seal the well. In the set state, the seal
elements form a cone-shaped seal body. Each seal ele-
ment comprises several expansion fingers. The expand-
ing seal elements are supported by an anti-extrusion sys-
tem (40) which again are supported by backup rings (50)
and also a cylindrical cone (60) connected to, and axially
displaceable in relation to, the inner mandrel. The cone
(60) is also acting as a pivoting point for the backup ring
(50). It should be noted that each of the seal elements
are in contact with the mandrel or are connected to con-
nection devices in contact with the mandrel both in the
run state and in the set state.
[0006] US 3 171 492 A describes a hydraulically set,
releasable well packer with packer elements which can
be compressed axially, thereby expanding them radially.
[0007] US 2011/061857 Al describes a well packer with
a packer element which can be compresses axially,

thereby expanding it radially. A non-extrusion ring is used
during the axial compression of the packer element.
[0008] In certain wells, there is a desire to insert a plug-
ging device through an insert safety valve, a straddle
packer or other types of packers having a through fluid
bore. In other wells, the well bore itself may have col-
lapsed, allowing only small diameter plugging devices to
pass.
[0009] Hence, the object of the present invention is to
provide a plugging device capable of passing through a
relatively narrow well bore while in its retracted state and
thereafter be set and seal off a relatively wider well bore
in the expanded state. Another object is to be able to use
a wider range of materials in the sealing device.

SUMMARY OF THE INVENTION

[0010] The present invention relates to a plugging de-
vice for sealing against an inner surface of a pipe, com-
prising:

- a mandrel;

- a sealing device comprising a first body provided cir-
cumferentially around the mandrel, an upper sup-
porting device provided axially above the first body
and a lower supporting device provided axially below
the first body, and where the sealing device further
comprises a second, sealing body made of an elastic
or ductile material and provided circumferentially
around the mandrel;

- an actuating device connected to at least one of the
supporting devices for actuating the sealing device
between a retracted state and a expanded state;

where the second, sealing body is provided axially adja-
cent to the first body in the retracted state;
where the second, sealing body is moved from the re-
tracted state to the expanded state by an axial displace-
ment of at least one of the supporting devices towards
each other;
characterized in that the second sealing body is assem-
bled radially outside the first body in the expanded state.
[0011] In an aspect, the first body is a first sealing body
made of an elastic or ductile material, and where an inner
surface of the first sealing body is engaged with an outer
surface of the mandrel. According to this embodiment,
the second, sealing body is the second sealing body of
the plugging device.
[0012] In an aspect, the first body is cylindrical in its
retracted state and its expanded state.
[0013] In an aspect, the first body comprises an in-
clined sliding surface faced towards the adjacent second
sealing body.
[0014] In an aspect, the second sealing body compris-
es an inclined sliding surface faced towards the adjacent
first body.
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[0015] In an aspect, the outer surface of the first body
is aligned with the outer surface of the second sealing
body in the retracted state.
[0016] In an aspect, the second sealing body has the
shape of an inclined cylinder in the retracted state.
[0017] In an aspect, the second sealing body has the
shape of an inclined, circular cylinder in the retracted
state.
[0018] In an aspect, the second sealing body compris-
es an extrusion preventing supporting device.
[0019] In an aspect, the sealing device further com-
prises a third sealing body made of an elastic or ductile
material and provided circumferentially around the man-
drel, where:

- the third sealing body is provided axially adjacent to
the second sealing body in the retracted state;

- an inner surface of the third sealing body is engaged
with the outer surface of the second sealing body in
the expanded state;

- the third sealing body is moved from the retracted
state to the expanded state by an axial displacement
of at least one of the supporting devices towards
each other.

[0020] In an aspect, the third sealing body has the
shape of an inclined cylinder in the retracted state.
[0021] In an aspect, the third sealing body comprises
an extrusion preventing supporting device.
[0022] In an aspect, the outer surface of the second
sealing body is aligned with the outer surface of the third
sealing body in the retracted state.

DETAILED DESCRIPTION

[0023] Embodiments of the invention will now be de-
scribed in detail with reference to the enclosed drawings,
where:

Fig. 1a illustrates a cross sectional view of a first
embodiment of the sealing device in the retracted
state;

Fig. 1b illustrates a cross sectional view of the first
sealing body in the retracted state;

Fig. 1c illustrates a cross sectional view of the second
sealing body in the retracted state;

Fig. 2a illustrates a cross sectional view of the first
embodiment of the sealing device in the expanded
state;

Fig. 2b illustrates a cross sectional view of the first
sealing body in the expanded state;

Fig. 2c illustrates a cross sectional view of the second
sealing body in the expanded state;

Fig. 3 illustrates a perspective view of the second
sealing body in the retracted state;

Fig. 4a illustrates a second embodiment of the seal-
ing device in the retracted state;

Fig. 4b illustrates a cross sectional view of the third
sealing body in the retracted state;

Fig. 5a illustrates the second embodiment of the
sealing device in the expanded state;

Fig. 5b illustrates a cross sectional view of the third
sealing body in the expanded state;

Fig. 6a, 6b and 6c illustrate an alternative embodi-
ment of the second sealing body.

[0024] It is now referred to fig. 1a, where a part of a
plugging device 1 for sealing against an inner surface of
a pipe is shown. Most of fig. 1a illustrates a sealing device.
The plugging device 1 comprises a mandrel 2, where the
sealing device 10 is provided radially outside the mandrel
2. The mandrel 2 is here denoting a structural part of the
plugging device to which other parts are connected. In
plugging devices, the mandrel has a substantially cylin-
drical shape. Often, the mandrel 2 is the main carrying
element of the plugging device.
[0025] In fig. 1a and 2a, the longitudinal center axis I
of the plugging device 1 is indicated. The longitudinal
axis I also forms a center axis of the mandrel 2.
[0026] The sealing device 10 is configured to be pro-
vided in a retracted state and an expanded state, where
the radial radius RE of the sealing device in the expanded
state is larger than the radial radius RR of the sealing
device in the retracted state.
[0027] The radial radius RE is the radial distance from
the center axis I to the outer surface of the sealing device
in the expanded state. The radial radius RR is the radial
distance from the center axis I to the outer surface of the
sealing device in the run state.
[0028] In addition, the plugging device 1 typically com-
prises a slips device (not shown) for anchoring the plug-
ging device 1 to the inside surface of the pipe before the
sealing device is brought from its retracted state to its
expanded state. The slips device may be based on the
principle shown in US 7178602, or another principle, and
will not be described here in detail.
[0029] Moreover, the plugging device 1 typically com-
prises a connection interface (not shown) for connection
to a setting tool. The setting tool is used to actuate the
sealing device 10 (and the slips device) from the retracted
state to the expanded state. In the drawings, the left side
is the upper side of the plugging device 1, i.e. the con-
nection interface is provided on the left side of the sealing

3 4 



EP 2 888 435 B1

4

5

10

15

20

25

30

35

40

45

50

55

device 10 in fig. 1a. The right side is the lower side of the
plugging device 1.
[0030] The design challenge for the present invention
is that the plugging device must pass through a first well
bore having an inner diameter of 2" (5.08 cm) in the re-
tracted state and thereafter seal a second well bore hav-
ing an inner diameter of 6.276" (15.94 cm) in the expand-
ed state. Of course, the present invention is not limited
to such use.
[0031] The sealing device 10 comprises a first sealing
body 12 provided circumferentially around the mandrel
2, an upper supporting device 20 provided axially above
the first sealing body 12 and a lower supporting device
22 provided axially below the first sealing body 12. The
plugging device 1 further comprises an actuating device
3 connected to at least one of the supporting devices 20,
22 for actuating the sealing device 10 between a retracted
state and an expanded state, typically via the abovemen-
tioned connection interface.
[0032] The upper supporting device 20, the lower sup-
porting device 22 and the actuating device 3 are consid-
ered known for a skilled person, for example from US
7178602, and will not we described herein in detail. When
comparing fig. 1a with fig. 2a, it is apparent that the upper
and lower supporting devices 20, 22 each comprises sup-
porting legs or arms being pivotally connected to each
other at 21, 23 respectively. In fig. 1a and 2a, it is shown
that the actuating device 3 is an elongated member pro-
vided axially outside the mandrel 2, where the elongated
member is provided from the upper end of the sealing
device and down to the lowermost part of the lower sup-
porting device 22, to which the elongated member is con-
nected.
[0033] The sealing device 10 is in the retracted state
in fig. 1a when inserted into the pipe. At the desired lo-
cation, the sealing device 10 is brought to its expanded
state by pulling the actuating device 3 axially upwards in
relation to the mandrel 2. It should be noted that the upper
supporting device 20 is not pulled axially upwards togeth-
er with the actuating device 3, the upper end of the upper
supporting device 20 is connected to the mandrel 2 and
is only pivoting as shown in fig. 1a and fig. 2a.
[0034] As mentioned above, this operation is typically
performed by means of the setting tool via the connection
interface. Consequently, the upper and lower supporting
devices 20, 22 pivot about 21, 23 and support the first
sealing body 12. In a preferred embodiment, the first seal-
ing body 12 is also axially compressed, thereby causing
a radial expansion of the first sealing body 12. It should
be noted that the radial expansion of the first sealing body
12 may be directed both radially inwards in order to im-
prove the fluid seal between the first sealing body 12 and
the mandrel 2, and radially outwards.
[0035] In fig. 1b and fig. 2b it is shown that an inner
surface 12I of the first sealing body 12 is engaged with
an outer surface of the mandrel 2, both in the retracted
state (fig. 1a) and in the expanded state (fig. 2a). Hence,
the inner surface 12I is parallel with the longitudinal axis

I of the plugging device 1 in both the expanded state and
the retracted state. Also the outer surface 12O is parallel
with the longitudinal axis I of the plugging device 1 in both
the set state and the run state. In this embodiment, the
first sealing body 12 forms the innermost sealing body in
the expanded state. In fig. 1a and 1b it is shown that the
sealing device 10 further comprises a second sealing
body 14 provided circumferentially around the mandrel
2. The second sealing body 14 is provided axially adja-
cent to the first sealing body 12 in the retracted state. In
fig. 1a it is shown that the second sealing body 14 is
provided on the lower side (i.e. to the right side) of the
first sealing body 12. An inner surface 14I (fig. 1b, 1c, 2b,
2c) of the second sealing body 14 is also engaged with
the outer surface of the mandrel 2 in the retracted state.
The inner surface 14I of the second sealing body 14 is
engaged with outer surface 12O of the first sealing body
12 in the expanded state. Hence, as shown in fig. 2a, the
second sealing body 14 is provided circumferentially
around the first sealing body 12 in the expanded state.
[0036] Also the inner surface 14I is parallel with the
longitudinal axis I of the plugging device 1 in both the set
state and the run state and the outer surface 14O is par-
allel with the longitudinal axis I of the plugging device 1
in both the set state and the run state. In this embodiment,
the second sealing body 14 forms the outermost sealing
body in the expanded state.
[0037] It should be noted that the second sealing body
14 is disengaged from the mandrel 2 in the expanded
state, as illustrated in fig. 2a. Here, the inner surface 14I
is only in contact with the mandrel 2 via the first sealing
body 12, there is no connection device engaging the sec-
ond sealing body 14 with the mandrel 2. Hence, it is pos-
sible to provide the entire second sealing body 14 radially
outside the first sealing body 12. The second sealing
body 14 is moved from the retracted state to the expand-
ed state by an axial displacement of at least one of the
supporting devices 20, 22 towards each other. As de-
scribed above, in fig. 1a and 2a, the lower supporting
device 22 is axially displaced upwards towards the upper
supporting device 20. However, it is also possible to ax-
ially displace the upper supporting device 20 downwardly
towards the lower supporting device 22, alternatively to
displace both of them towards each other.
[0038] In order to simplify the movement of the second
sealing body 14 from the retracted state to the expanded
state, the first sealing body 12 may comprise an inclined
sliding surface 12a faced towards the adjacent second
sealing body 14. The inclined sliding surface 12a will help
the second sealing body 14 to slide up and outside of the
first sealing body 12 during the movement from the re-
tracted state to the expanded state. Moreover, the sec-
ond sealing body 14 may also comprise an inclined slid-
ing surface 14a faced towards the adjacent first sealing
body 12 in order to further help the second sealing body
14 to slide up and outside of the first sealing body 12
during the movement from the retracted state to the ex-
panded state.
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[0039] As shown in fig. 1b and 2b, the first sealing body
12 is cylindrical in its retracted state and in its expanded
state. The outer radial diameter D12R in the retracted
state may be equal to the outer diameter D12E in the
expanded state, alternatively the outer radial diameter
D12E in the expanded state may be slightly larger than
the outer radial diameter D12R in the retracted state due
to an increase of the thickness T12E in the expanded
state due to the axial compression of the first sealing
body 12 by means of the upper and lower supporting
devices 20, 22. It should however be noted that the main
contribution to the increased diameter of the sealing de-
vice in the expanded state is provided by assembling the
second sealing body 14 radially outside the first sealing
body 12.
[0040] As shown in fig. 1c and 2c, the second sealing
body 14 has the shape of an inclined cylinder, or has the
shape of an inclined, circular cylinder, in the retracted
state (fig. 1c). A perspective view of the shape of the
second sealing body 14 is shown in fig. 3. In the expanded
state, the second sealing body 14 is cylindrical (fig. 2c).
Preferably, the outer surface 12O of the first sealing body
12 is aligned with the outer surface 14O of the second
sealing body 12 in the retracted state, i.e. the outer radial
diameter D12R of the first sealing body 12 in the retracted
state is equal to the outer radial diameter D 14R of the
second sealing body 14 in the retracted state. In the ex-
panded state, the outer radial diameter D14E of the sec-
ond sealing body 14 is substantially equal to the outer
radial diameter D12E of the first sealing body 12 plus 2
times the radial thickness T14E of the second sealing
body 14 in the expanded state. As shown in fig. 2a, also
the second sealing body 14 may be axially compressed
and thereby expand radially due to the upper and lower
supporting devices 20, 22.
[0041] In the expand state shown in fig. 2a, the first
sealing body 12 seals against the outer surface of the
mandrel 2, the outer surface 12O of the first sealing body
12 seals against the inner surface 14I of the second seal-
ing body 14 and the outer surface 14O seals against the
inner surface of the pipe. In the embodiment shown in
fig. 1a and 2a, the outer radial radius RE in the expanded
state is approximately 1.5 times the outer radial radius
RR in the retracted state.
[0042] The first and second sealing bodies 12, 14 are
made of an elastic or ductile material, such as rubber,
elastomers or any other suitable material for suck sealing
bodies. It should be noted that by providing the second
sealing body 14 as described above as an inclined cyl-
inder in the retracted state and thereafter as a cylinder
outside the first sealing body 12 in the expanded state,
there is a considerable reduction in the tension of the
sealing bodies in the expanded state when compared
with prior art sealing bodies. According to this, the ma-
terial of the second sealing body will be twisted, not
stretched and compressed. Hence, materials (typically
rubber materials) which are suitable due to their mechan-
ical properties, their temperature resistive properties and

their chemical properties, but which have poor properties
regarding elongation before break, tear resistance etc,
may still be used in this plugging device. Hence, for ex-
ample FKM (fluorelastomers) and FFKM (perfluoro-elas-
tomers) may be used as materials in the sealing body,
materials which may withstand high temperatures and/or
high concentrations of H2S, CO, HCl, brine inhibiters, etc.
[0043] In order to prevent extrusion of the material in
the second sealing body 14 in the expanded state, the
second sealing body 14 may comprise one or several
extrusion preventing supporting devices 30 (fig. 6a, 6b
and 6c) incorporated in the sealing body. Such extrusion
preventing supporting devices are considered to be
known and will not be described here in detail. One type
of extrusion preventing supporting devices is for example
described in US 2006/0290066. It should be noted that
also the first sealing body 12 may comprise such a sup-
porting device. However, as the first sealing body 12 is
supported between the upper and lower supporting de-
vices 20, 22, this would normally not be necessary.
[0044] It is now referred to fig. 4a, 4b and fig. 5a and
5b. Here, in addition to the first sealing body 12 and the
second sealing body 14 described above, the sealing
device 10 comprises a third sealing body 16 provided
circumferentially around the mandrel 2. The third sealing
body 16 is provided axially adjacent to the second sealing
body 14 in the retracted state. The third sealing body 16
is made of an elastic or ductile material.
[0045] As shown in fig. 4a, the third sealing body 16 is
provided on the lower side of the second sealing body
14. An inner surface 16I of the third sealing body 16 is
also engaged with the outer surface of the mandrel 2 in
the retracted state. An inner surface 16I of the third seal-
ing body 16 is engaged with the outer surface 14O of the
second sealing body 14 in the expanded state. Hence,
as shown in fig. 5a, the third sealing body 16 is provided
circumferentially around the second sealing body 14 in
the expanded state. The third sealing body 16 is moved
from the retracted state to the expanded state by an axial
displacement of at least one of the supporting devices
20, 22 towards each other.
[0046] Also the inner surface 16I is parallel with the
longitudinal axis I of the plugging device 1 in both the set
state and the run state and the outer surface 16O is par-
allel with the longitudinal axis I of the plugging device 1
in both the set state and the run state. In this embodiment,
the third sealing body 16 forms the outermost sealing
body in the expanded state.
[0047] It should be noted that the third sealing body 16
is disengaged from the mandrel 2 in the expanded state,
as illustrated in fig. 5a. Here, the inner surface 16I is only
in contact with the mandrel 2 via the first and second
sealing bodies 12, 14, there is no connection device en-
gaging the third sealing body 16 with the mandrel 2.
Hence, it is possible to provide the entire third sealing
body 16 radially outside the second sealing body 14.
[0048] The third sealing body 16 has the shape of an
inclined, circular cylinder in the retracted state. Moreover,
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as described above, the second sealing body 14 may
comprise an inclined sliding surface 14b faced towards
the adjacent third sealing body 16. The inclined sliding
surface 14b will help the third sealing body 16 to slide up
and outside of the second sealing body 14 during the
movement from the retracted state to the expanded state.
Moreover, the third sealing body 16 may also comprise
an inclined sliding surface 16a faced towards the adja-
cent second sealing body 14 in order to further help the
third sealing body 16 to slide up and outside of the second
sealing body 14 during the movement from the retracted
state to the expanded state.
[0049] In the expanded state, the third sealing body 16
is the outermost sealing body, i.e. it is the third sealing
body 16 which seals against the inner surface of the pipe.
Hence, the third sealing body 16 may comprise one or
several extrusion preventing supporting devices. In the
embodiment shown in fig. 4a and 5, the outer radial radius
RE in the expanded state is approximately 2.25 times the
outer radial radius RR in the retracted state. Depending
on the design of the plugging device, i.e. the relationship
between the outer diameter of the mandrel and the thick-
ness of the sealing bodies, it is possible to provide a
plugging device where the outer radial radius RE in the
expanded state is preferably from 1.5 to 3.5 times the
outer radial radius RK in the retracted state, however also
larger expansions would be possible. However, by add-
ing further sealing bodies still higher expansions would
be possible.
[0050] In the above embodiments, the outer surface
12O of the first sealing body 12 is aligned with the outer
surface 14O of the second sealing body 12, i.e. their outer
radial diameter in the retracted state are equal to each
other. Moreover, also the outer surface 16O of the third
sealing body 16 is aligned with the first and second seal-
ing bodies 12, 14.
[0051] In the above embodiments, it is shown that the
arms of the upper and lower supporting devices 20, 22
being closest to the sealing bodies are pivoted from a
position substantially parallel to the longitudinal axis I in
the retracted state to position substantially perpendicular
to the longitudinal axis I in the expanded position. In these
embodiments, the lengths L12E, L14E, L16E of each
sealing body 12, 14, 16 in the expanded state are sub-
stantially equal to each other. However, in an alternative
embodiment, the arms of the upper and lower supporting
devices 20, 22 being closest to the sealing bodies may
be pivoted to a position in which they have an angle of
30 - 60°. In such a case, the lengths L12E, L14E, L16E
of each sealing body 12, 14, 16 in the expanded state,
and possibly also their cross sectional shape, would be
adapted to the available space between the upper and
lower supporting devices.
[0052] In the above embodiments, the outermost seal-
ing body in the expanded state protrudes radially with
respect to the first and second supporting devices 20,
22. The sealing device 10 is preferably designed to avoid
that the first and second supporting devices 20, 22 are

in contact with the inner surface of the pipe, i.e. they have
a outer radial diameter in the expanded state that is less
than the inner diameter of the pipe. The extrusion pre-
venting supporting devices 30 is then preventing the ma-
terial of the outermost sealing body to extrude into the
space between the first and second supporting devices
20, 22 and the inner surface of the pipe.
[0053] In an alternative embodiment, the first sealing
body may be made of another material than a sealing
material, i.e. the abovementioned elastic or ductile ma-
terial. Here, the hereinafter so-called first body may be
a body engaged with, fixed to (welded to, glued to or even
integral with) the mandrel 2, in a way preventing any fluid
to pass between the first body and the mandrel 2. The
first body may be made of the same material as the man-
drel, or another suitable material, such as metal. Hence,
the first body is identical in the retracted and expanded
state. The second sealing body will here be the only seal-
ing body providing the necessary sealing between the
outer surface of the first body and the inner surface of
the second sealing body and between the outer surface
of the second sealing body and the inner surface of the
well.
[0054] This embodiment may look identical to the em-
bodiment shown in fig. 1a and 1b, the only difference is
that the material of the first body 12 would be different.
[0055] It would also be possible to use such a first body
12 with more than one sealing body, for example two
sealing bodies 14, 16 as shown in fig. 5a.

Claims

1. Plugging device (1) for sealing against an inner sur-
face of a pipe, comprising:

- a mandrel (2);
- a sealing device (10) comprising a first body
(12) provided circumferentially around the man-
drel (2), an upper supporting device (20) provid-
ed axially above the first body (12) and a lower
supporting device (22) provided axially below
the first body (12), and where the sealing device
(10) further comprises a second, sealing body
(14) made of an elastic or ductile material and
provided circumferentially around the mandrel
(2);
- an actuating device (3) connected to at least
one of the supporting devices (20, 22) for actu-
ating the sealing device (10) between a retracted
state and a expanded state;

where the second, sealing body (14) is provided ax-
ially adjacent to the first body (12) in the retracted
state;
where the second, sealing body (14) is moved from
the retracted state to the expanded state by an axial
displacement of at least one of the supporting devic-
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es (20, 22) towards each other;
characterized in that the second sealing body (14)
is assembled radially outside the first body (12) in
the expanded state.

2. Plugging device (1) according to claim 1, where the
first body is a first sealing body (12) made of an elas-
tic or ductile material, and where an inner surface
(12I) of the first sealing body (12) is engaged with an
outer surface of the mandrel (2).

3. Plugging device (1) according to claim 1 or 2, where
the first body (12) is cylindrical in its retracted state
and its expanded state.

4. Plugging device (1) according to claim any one of
the above claims, where the first body (12) compris-
es an inclined sliding surface (12a) faced towards
the adjacent second sealing body (14).

5. Plugging device (1) according to any one of the
above claims, where the second sealing body (14)
comprises an inclined sliding surface (14a) faced to-
wards the adjacent first body (12).

6. Plugging device (1) according to any one of the
above claims, where the outer surface (12O) of the
first body (12) is aligned with the outer surface (14O)
of the second sealing body (12) in the retracted state.

7. Plugging device (1) according to any one of the
above claims, where the second sealing body (14)
has the shape of an inclined cylinder in the retracted
state.

8. Plugging device (1) according to claim 7, where the
second sealing body (14) has the shape of an in-
clined, circular cylinder in the retracted state.

9. Plugging device (1) according to any one of the
above claims, where the second sealing body (14)
comprises an extrusion preventing supporting de-
vice (30).

10. Plugging device (1) according to any one of the
above claims, where the sealing device (10) further
comprises a third sealing body (16) made of an elas-
tic or ductile material and provided circumferentially
around the mandrel (2), where:

- the third sealing body (16) is provided axially
adjacent to the second sealing body (14) in the
retracted state;
- an inner surface (16I) of the third sealing body
(16) is engaged with the outer surface (14O) of
the second sealing body (14) in the expanded
state;
- the third sealing body (16) is moved from the

retracted state to the expanded state by an axial
displacement of at least one of the supporting
devices (20, 22) towards each other.

11. Plugging device (1) according claim 10, where the
third sealing body (16) has the shape of an inclined
cylinder in the retracted state.

12. Plugging device (1) according to claim 10, where the
third sealing body (16) comprises an extrusion pre-
venting supporting device.

13. Plugging device (1) according to any one of the
above claims, where the outer surface (14O) of the
second sealing body (12) is aligned with the outer
surface (16O) of the third sealing body (16) in the
retracted state.

14. Plugging device (1) according to claim 1, where the
second sealing body (14) is disengaged from the
mandrel (2) in the expanded state.

15. Plugging device (1) according to claim 10, where the
third sealing body (16) is disengaged from the man-
drel (2) in the expanded state.

16. Plugging device (1) according to any one of the
above claims, where an inner surface (14I) of the
second sealing body (14) is parallel with the longitu-
dinal axis (I) of the plugging device (1) in both the
set state and the run state.

17. Plugging device (1) according to any one of the
above claims, where the inner surface (14I) of the
second sealing body (14) is engaged with the outer
surface of the mandrel (2) in the retracted state and
is engaged with an outer surface (12O) of the first
body (12) in the expanded state.

Patentansprüche

1. Stopfenvorrichtung (1) zum Abdichten an einer In-
nenfläche eines Rohrs, die umfasst:

- einen Dorn (2);
- eine Abdichtvorrichtung (10), die einen ersten
Körper (12), der in Umfangsrichtung um den
Dorn (2) herum angeordnet ist, eine obere Stütz-
vorrichtung (20), die oberhalb des ersten Kör-
pers (12) angeordnet ist, sowie eine untere
Stützvorrichtung (22) umfasst, die axial unter-
halb des ersten Körpers (12) angeordnet ist, und
wobei die Abdichtvorrichtung (10) des Weiteren
einen zweiten, abdichtenden Körper (14) um-
fasst, der aus einem elastischen oder verform-
baren Material besteht und in Umfangsrichtung
um den Dorn (2) herum angeordnet ist;
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- eine Betätigungsvorrichtung (3), die mit we-
nigstens einer der Stützvorrichtungen (20, 22)
verbunden ist, um die Abdichtvorrichtung (10)
zwischen einem eingefahrenen Zustand und ei-
nem ausgefahrenen Zustand zu betätigen;

wobei der zweite, abdichtende Körper (14) in dem
eingefahrenen Zustand axial an den ersten Körper
(12) angrenzend angeordnet ist;

- der zweite, abdichtende Körper (14) durch eine
axiale Verschiebung wenigstens einer der
Stützvorrichtungen (20, 22) in Richtung der an-
deren von dem eingefahrenen Zustand in den
ausgefahrenen Zustand bewegt wird;

dadurch gekennzeichnet, dass der zweite abdich-
tende Körper (14) in dem ausgefahrenen Zustand
radial außerhalb des ersten Körpers (12) montiert ist.

2. Stopfenvorrichtung (1) nach Anspruch 1, wobei der
erste Körper ein erster abdichtender Körper (12) ist,
der aus einem elastischen oder verformbaren Mate-
rial besteht, und eine Innenfläche (12I) des ersten
abdichtenden Körpers (12) mit einer Außenfläche
des Dorns (2) in Eingriff ist.

3. Stopfenvorrichtung (1) nach Anspruch 1 oder 2, wo-
bei der erste Körper (12) in seinem eingefahrenen
Zustand und seinem ausgefahrenen Zustand zylin-
drisch ist.

4. Stopfenvorrichtung (1) nach einem der vorangehen-
den Ansprüche, wobei der erste Körper (12) eine
geneigte Gleitfläche (12a) umfasst, die dem angren-
zenden zweiten abdichtenden Körper (14) zuge-
wandt ist.

5. Stopfenvorrichtung (1) nach einem der vorangehen-
den Ansprüche, wobei der zweite abdichtende Kör-
per (14) eine geneigte Gleitfläche (14a) umfasst, die
dem angrenzenden ersten Körper (12) zugewandt
ist.

6. Stopfenvorrichtung (1) nach einem der vorangehen-
den Ansprüche, wobei die Außenfläche (12O) des
ersten Körpers (12) in dem eingefahrenen Zustand
auf die Außenfläche (14O) des zweiten abdichten-
den Körpers (12) ausgerichtet ist.

7. Stopfenvorrichtung (1) nach einem der vorangehen-
den Ansprüche, wobei der zweite abdichtende Kör-
per (14) in dem eingefahrenen Zustand die Form ei-
nes geneigten Zylinders hat.

8. Stopfenvorrichtung (1) nach Anspruch 7, wobei der
zweite abdichtende Körper (14) in dem eingefahre-
nen Zustand die Form eines geneigten Kreiszylin-

ders hat.

9. Stopfenvorrichtung (1) nach einem der vorangehen-
den Ansprüche, wobei der zweite abdichtende Kör-
per (14) eine Extrusionsschutz-Stützvorrichtung
(30) umfasst.

10. Stopfenvorrichtung (1) nach einem der vorangehen-
den Ansprüche, wobei die Abdichtvorrichtung (10)
des Weiteren einen dritten abdichtenden Körper (10)
umfasst, der aus einem elastischen oder verformba-
ren Material besteht und in Umfangsrichtung um den
Dorn (2) herum angeordnet ist, wobei:

- der dritte abdichtende Körper (16) in dem ein-
gefahrenen Zustand axial an den zweiten ab-
dichtenden Körper (14) angrenzend angeordnet
ist;
- eine Innenfläche (16I) des dritten abdichtenden
Körpers (16) in dem ausgefahrenen Zustand in
Eingriff mit der Außenfläche (14O) des zweiten
abdichtenden Körpers (14) ist;
- der dritte abdichtende Körper (16) durch eine
axiale Verschiebung wenigstens einer der
Stützvorrichtungen (20, 22) in Richtung der an-
deren von dem eingefahrenen Zustand in den
ausgefahrenen Zustand bewegt wird.

11. Stopfenvorrichtung (1) nach Anspruch 10, wobei der
dritte abdichtende Körper (16) in dem eingefahrenen
Zustand die Form eines geneigten Zylinders hat.

12. Stopfenvorrichtung (1) nach Anspruch 10, wobei der
dritte abdichtende Körper (16) eine Extrusions-
schutz-Stützvorrichtung umfasst.

13. Stopfenvorrichtung (1) nach einem der vorangehen-
den Ansprüche, wobei die Außenfläche (14O) des
zweiten abdichtenden Körpers (12) in dem eingefah-
renen Zustand auf die Außenfläche (16O) des dritten
abdichtenden Körpers (16) ausgerichtet ist.

14. Stopfenvorrichtung (1) nach Anspruch 1, wobei der
zweite abdichtende Körper (14) in dem ausgefahre-
nen Zustand von dem Dorn (2) gelöst ist.

15. Stopfenvorrichtung (1) nach Anspruch 10, wobei der
dritte abdichtende Körper (16) in dem ausgefahre-
nen Zustand von dem Dorn (2) gelöst ist.

16. Stopfenvorrichtung (1) nach einem der vorangehen-
den Ansprüche, wobei eine Innenfläche (14I) des
zweiten abdichtenden Körpers (14) sowohl in dem
Einsatzzustand (set state) als auch in dem Vor-
schubzustand (run state) parallel zu der Längsachse
(I) der Stopfenvorrichtung (1) ist.

17. Stopfenvorrichtung (1) nach einem der vorangehen-
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den Ansprüche, wobei die Innenfläche (14I) des
zweiten Dichtungskörpers (14) in dem eingefahre-
nen Zustand in Eingriff mit der Außenfläche des
Dorns (2) ist und in dem ausgefahrenen Zustand in
Eingriff mit einer Außenfläche (12O) des ersten Kör-
pers (12) ist.

Revendications

1. Dispositif de colmatage (1) destiné à sceller une sur-
face intérieure d’un tuyau, comprenant :

- un mandrin (2) ;
- un dispositif d’étanchéité (10) qui comprend un
premier corps (12) disposé de manière circon-
férentielle autour du mandrin (2), un dispositif
de support supérieur (20) disposé de manière
axiale au-dessus du premier corps (12), et un
dispositif de support inférieur (22) disposé de
manière axiale sous le premier corps (12), et où
le dispositif d’étanchéité (10) comprend en outre
un deuxième corps d’étanchéité (14) réalisé
dans un matériau élastique ou malléable, et dis-
posé de manière circonférentielle autour du
mandrin (2) ;
- un dispositif d’actionnement (3) connecté à l’un
au moins des dispositifs de support (20, 22),
destiné à actionner le dispositif d’étanchéité (10)
entre un état rétracté et un état déployé ;

où le deuxième corps d’étanchéité (14) est disposé
adjacent de manière axiale au premier corps (12)
dans l’état rétracté ;
où le deuxième corps d’étanchéité (14) est déplacé
à partir de l’état rétracté vers l’état déployé par un
déplacement axial de l’un au moins des dispositifs
de support (20, 22) l’un vers l’autre ;
caractérisé en ce que le deuxième corps d’étan-
chéité (14) est assemblé de manière radiale à l’ex-
térieur du premier corps (12) dans l’état déployé.

2. Dispositif de colmatage (1) selon la revendication 1,
dans lequel le premier corps est un premier corps
d’étanchéité (12) réalisé dans un matériau élastique
ou malléable, et où une surface intérieure (12I) du
premier corps d’étanchéité (12) est mise en prise
avec une surface extérieure du mandrin (2).

3. Dispositif de colmatage (1) selon la revendication 1
ou la revendication 2, où le premier corps (12) est
cylindrique dans son état rétracté et dans son état
déployé.

4. Dispositif de colmatage (1) selon l’une quelconque
des revendications précédentes, où le premier corps
(12) comprend une surface de glissement inclinée
(12a) qui fait face au deuxième corps d’étanchéité

adjacent (14).

5. Dispositif de colmatage (1) selon l’une quelconque
des revendications précédentes, où le deuxième
corps d’étanchéité (14) comprend une surface de
glissement inclinée (14a) qui fait face au premier
corps adjacent (12).

6. Dispositif de colmatage (1) selon l’une quelconque
des revendications précédentes, où la surface exté-
rieure (12O) du premier corps (12) est alignée avec
la surface extérieure (14O) du deuxième corps
d’étanchéité (12) dans l’état rétracté.

7. Dispositif de colmatage (1) selon l’une quelconque
des revendications précédentes, où le deuxième
corps d’étanchéité (14) présente la forme d’un cylin-
dre incliné dans l’état rétracté.

8. Dispositif de colmatage (1) selon la revendication 7,
où le deuxième corps d’étanchéité (14) présente la
forme d’un cylindre circulaire incliné dans l’état ré-
tracté.

9. Dispositif de colmatage (1) selon l’une quelconque
des revendications précédentes, où le deuxième
corps d’étanchéité (14) comprend un dispositif de
support qui empêche une extrusion (30).

10. Dispositif de colmatage (1) selon l’une quelconque
des revendications précédentes, où le dispositif
d’étanchéité (10) comprend en outre un troisième
corps d’étanchéité (16) réalisé dans un matériau
élastique ou malléable, et disposé de manière cir-
conférentielle autour du mandrin (2), où :

- le troisième corps d’étanchéité (16) est disposé
adjacent de manière axiale au deuxième corps
d’étanchéité (14) dans l’état rétracté ;
- la surface intérieure (16I) du troisième corps
d’étanchéité (16) est mise en prise avec la sur-
face extérieure (14O) du deuxième corps d’étan-
chéité (14) dans l’état déployé ;
- le troisième corps d’étanchéité (16) est déplacé
à partir de l’état rétracté vers l’état déployé par
un déplacement axial de l’un au moins des dis-
positifs de support (20, 22) l’un vers l’autre.

11. Dispositif de colmatage (1) selon la revendication
10, où le troisième corps d’étanchéité (16) présente
la forme d’un cylindre incliné dans l’état rétracté.

12. Dispositif de colmatage (1) selon la revendication
10, où le troisième corps d’étanchéité (16) comprend
un dispositif de support qui empêche une extrusion.

13. Dispositif de colmatage (1) selon l’une quelconque
des revendications précédentes, où la surface exté-
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rieure (14O) du deuxième corps d’étanchéité (12) est
alignée avec la surface extérieure (16O) du troisième
corps d’étanchéité (16) dans l’état rétracté.

14. Dispositif de colmatage (1) selon la revendication 1,
où le deuxième corps d’étanchéité (14) est mis hors
de prise du mandrin (2) dans l’état déployé.

15. Dispositif de colmatage (1) selon la revendication
10, où le troisième corps d’étanchéité (16) est mis
hors de prise du mandrin (2) dans l’état déployé.

16. Dispositif de colmatage (1) selon l’une quelconque
des revendications précédentes, où la surface inté-
rieure (14I) du deuxième corps d’étanchéité (14) est
parallèle à l’axe longitudinal (I) du dispositif de col-
matage (1) dans l’état figé et dans l’état mobile.

17. Dispositif de colmatage (1) selon l’une quelconque
des revendications précédentes, où la surface inté-
rieure (14I) du deuxième corps d’étanchéité (14) est
mise en prise avec la surface extérieure du mandrin
(2) dans l’état rétracté, et est mise en prise avec la
surface extérieure (12O) du premier corps (12) dans
l’état déployé.
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