
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

25
2 

76
5

B
1

TEPZZ  5 765B_T
(11) EP 2 252 765 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
01.11.2017 Bulletin 2017/44

(21) Application number: 09717212.6

(22) Date of filing: 06.03.2009

(51) Int Cl.:
E21B 33/12 (2006.01) E21B 33/134 (2006.01)

E21B 34/06 (2006.01)

(86) International application number: 
PCT/NO2009/000079

(87) International publication number: 
WO 2009/110805 (11.09.2009 Gazette 2009/37)

(54) DEVICE FOR PLUG REMOVAL

VORRICHTUNG ZUR STOPFENENTFERNUNG

DISPOSITIF POUR RETRAIT DE BOUCHON

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK TR

(30) Priority: 06.03.2008 NO 20081192

(43) Date of publication of application: 
24.11.2010 Bulletin 2010/47

(73) Proprietor: TCO AS
5888 Bergen (NO)

(72) Inventor: BRANDSDAL, Viggo
N-5265 Ytre Arna (NO)

(74) Representative: Ormberg, Jan Olav
Acapo AS 
P.O. Box 1880 Nordnes
5817 Bergen (NO)

(56) References cited:  
EP-B1- 0 681 087 WO-A1-01/77484
WO-A1-2007/108701 US-A- 3 623 550



EP 2 252 765 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a device for re-
moval of a plug that is used in a well, a pipe or the like
for carrying out pressure tests, comprising a pipe casing
in which the plug is mounted in a seat as described in
the introduction to claim 1. The device which can also be
a part of the plug construction itself comprises a crushing
element.
[0002] In a well or a boring in a hydrocarbon-carrying
formation, it is well known to close off all fluid passage
in the well to test that all parts of the well are sufficiently
leak proof and can hold a given fluid pressure before it
is taken into use for production of hydrocarbons. For this
purpose, a temporary plug of glass or a ceramic material
is fitted in the well. Thereafter a fluid is forced up in the
well to control that it is sufficiently leak proof.
[0003] When the testing is completed, the plug is re-
moved, for example, by using explosive charges that are
fitted onto or at the plug, or by crushing the plug mechan-
ically.
[0004] Such explosive charges are often placed on the
top of the plug, but they can also, in some cases, be
placed in the centre of the plug. Many mechanisms are
used to trigger such explosive charges.
[0005] In the known solutions, a plug is fitted into a pipe
bundle which is inserted in a production pipe/pipe casing
in the well that runs through an oil carrying/gas carrying
formation. The explosive elements in the form of two col-
umn-shaped bodies are placed on top of the crushable
plug which is made from glass, ceramics or the like.
[0006] The plug is inserted in the well so that pressure
testing of the well can be conducted to control that all
parts are sufficiently leak proof and can hold a given fluid
pressure.
[0007] When these tests have been completed, the
plug is removed by blowing it apart with the two explosive
charges. The blowing apart can take place in many ways.
A common way is that well fluid, at a given pressure, is
let into the inner parts of the explosive charge housing
so that an ignition pin is pushed down and strikes against
the ignitor that starts the detonation of the explosive
charge lying below. The glass is thus blown apart into a
fine dust that causes no damage to the well. The ele-
ments themselves are also blown apart into small pieces.
Explosives elements of this type leave behind many larg-
er fragments in the fluid stream (described as debris)
which are unwanted.
[0008] Today’s system with explosive charges results
in unwanted residues after these explosive charges and
also the explosives represent a potential risk which is
unwanted by the customers.
[0009] Also known are solutions where one can lower
down a tool that crushes such plugs by a mechanical
action, a blow or a boring and which thereby do not in-
volve the use of explosives. It is also known to crush the
plug elements by increasing the fluid pressure in the well
until the plug is crushed. From WO 01/77484 A1 it is

known to use device for removal of a plug fitted in a seat,
where an appliance such as a drill bit is arranged to pen-
etrate the plug and crush it, where the plug is comprised
of glass arranged to be disintegrated when exposed to
pressure.
[0010] Today this is a problem for the customers, also
where the explosives lie inside the plug material. Al-
though these risks are very theoretical, it is not accept-
able to the customers.
[0011] With today’s solution with several flange plug
elements arranged on top of each other and fluid between
the elements a corresponding crushing effect can also
be obtained without the use of explosives.
[0012] This solution is based on that the controlled fluid
between the plug elements can not be compressed and
through this the upper plug element will have aid to take
the axial load in the system from the below lying ele-
ments.
[0013] With this system one will be vulnerable to drop-
ping things down into the well that can crush the upper
plug element which alone does can not withstand a large
mechanical load. The consequence of this will be that
the plug can open at a point in time when it is very un-
fortunate. One is also vulnerable to any leaks of fluid out
between the plug elements as this will also lead to open-
ing of the plug before it is wanted.
[0014] It is also undesirable with such a solution, that
to ensure that the plug breaks after the fluid between the
elements has drained out in a controlled way one must
have plug elements of such a thickness that they are
crushed at moderate pressure. Glass, which is a relevant
material, has a recommended safety factor of 3, some-
thing which can lead to that one, in unfortunate situations,
does not get the plug crushed at the lower pressures one
operates at after opening of the plug.
[0015] Another unfortunate factor is that one must
pump up the pressure in the well after the opening system
of the plug is activated, something that leads to a risk of
damaging the reservoir when the plug collapses at higher
pressure than the hydrostatic pressure in the well.
[0016] The plug device according to the invention is
characterised by an element which, on being subjected
to a force, is arranged to penetrate the plug material so
that this ruptures, said element being arranged to be sub-
jected to said force from an above-lying element.
[0017] The element is a casing, the lower end of which
is designed to be forced in a radial direction into the plug
element by axial driving of a hydraulic pressure piston.
[0018] The following are preferred embodiments of the
casting:

The lower end of the casing is shaped with a radially
inwardly directed flange which under the actual in-
fluence of the piston moves radially in towards the
plug element.

[0019] The pipe casing comprises a hollow space in
which the ring casing with said flange is fitted.
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[0020] The inner end of the flange forms a pointed tip
of a considerably harder material than the plug element,
such as, for example, a hard metal covering, ceramic
covering or a diamond covering.
[0021] With the aid of the hydraulic pressure in the
chamber the piston is arranged to move vertically on re-
lease and hit the casing at the top of the rear edge, and
through its adapted shape force the casing with its point-
ed tip in to the plug element which is subsequently
crushed. The casing and the piston are fitted in a bor-
ing(s) in a pipe casing which is fitted inside the plug pipe
bundle, with the casing also defining the seat for the plug
element.
[0022] The casing is further comprised of a release
mechanism comprising a valve which on activation opens
to let in pressure fluid to the channel and releases the
piston, so that this moves axially downwards and "hits"
the rear side of the casing.
[0023] Furthermore, the release mechanism of the de-
vice is arranged to "read/sense" pressure pulses in the
pipe with the aid of mechanical, acoustic, electrical, ul-
trasound or hydraulic reading, and opens the valve on
receiving the correct signal.
[0024] The plug has an area weakened in advance by
minute cracks around its circumference, and which the
flange edge with its pointed end hits when this is forced
in towards the plug.
[0025] A number of slits can be cut out in the wall of
the casing, these run axially from the lower edge of the
casing and a distance up towards the upper edge. The
casing is preferably shaped with two diametrically oppo-
site slits, or a number of slits around the circumference,
so that the lower part of the casing can be bent inwards,
i.e. that each lower casing section between two adjoining
slits can be bent inwards when the piston is exerting a
pressure from the outside.
[0026] The plug is preferably made from a crushable
material, such as glass or a ceramic material.
[0027] One can also remove the plug without the use
of explosives.
[0028] This circular element is preferably fitted with a
form of a claw at its lower part in towards the centre of
the plug element, one can preferably have a hard metal,
diamond or other harder material than the circular ele-
ment claw fastened to the tip of the element claw, this
hard metal tip of the claw will preferably dig into the plug
material which will then be crushed.
[0029] When such a system with mechanical crushing
is applied one avoids the problems of explosives and the
safety risk this entails. One also avoids all remains after
housings of the explosives in the well. This will represent
an essential improvement to be able to deliver crushable
plugs to all kinds of wells. Crushing from the side radially
has been tested and gives very good results with glass
and ceramic plugs. It is also essential that this occurs by
crushing from the side as axial methods take up too much
of the space and can reduce the active inner diameter of
the pipe.

[0030] It will be a great advantage to get the explosive
charges removed from today’s systems and replace
these with a system that can carry out the crushing me-
chanically.
[0031] Good effects are particularly obtained with
glass when the sides around the circumference of the
glass are ground so that they already contain minute
cracks.
[0032] This is not problematic in relation to today’s sys-
tems that have ground side surfaces on the glass which
is used. A hammer element of hard metal or other es-
sentially harder material which is driven into the sides of
the glass will cause this to rupture in the minute cracks.
If the glass is hardened, it will crush to small pieces or
be pulverised such as the glass in a car window.
[0033] The system will also be much cheaper to pro-
duce, as one removes the expensive components rep-
resented by the explosives. Transport and logistics will
also be much simplified.
[0034] The solution according to the invention func-
tions in that the well pressure is released into a chamber
with atmospheric pressure. As a consequence of the
pressure, an axial mechanical movement is initiated
which is transformed into a radial, mechanical movement
which forces, with considerable power, the ring-shaped
element and its pointed claw-shaped hard metal inner
edge into the plug element. Then when the radial move-
ment has started, the plug element breaks up in the
minute cracks formed in the grinding process. As a con-
sequence of the increased crack formation the hard metal
on the claw has created, the plug will now collapse under
the pressure from the well.
[0035] The piston has such a shape that it can be
pushed into the rear side of the partially split casing that
surrounds the plug element. The casing which the piston
hits can be bent inwards at its lower end as a conse-
quence of the partial splitting and will be forced in towards
the centre of the plug element.
[0036] The movement of the piston can be released
by either an electric signal, by ultrasound, by acoustic or
hydraulic pulses in a well via a mechanical or electrical
system.
[0037] The present solution also leads to a good solu-
tion with regard to a secure opening of the plug, as it
does not contain explosives that can get lost. For users,
this provides security as there is always a theoretical pos-
sibility with today’s use of explosives that they can be left
live in the well after use.
[0038] It is an aim of the invention to provide a solution
where the plug is crushed without the aid of explosives
and also to avoid the limitations, which today’s solutions
without explosives put on such things as thickness of the
plug element and the danger of damage to the well for-
mation at the opening of higher pressure than the hydro-
static pressure in the well.
[0039] Reference is made to the following figures, in
which:
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Figure 1 shows the present invention in normal shut
position where the plug is intact in its seat.

Figure 2 shows the present invention where the el-
ement is about to hit/be moved radially into the plug
element and reinforce the crack formation so that
the plug collapses.

Figure 3A shows a perspective outline of the inven-
tive solution of the casing with two diametrically op-
posite vertical slits.

Figure 3B shows a vertical section of the position of
the piston 2 as it is forced downwards and pushes
the lower part of the casing radially inwards.

Figure 4 shows a typical application area for such a
test plug 25 which is fitted at the end of the pipe 27.
Gaskets are shown between the pipes 27 and the
casing pipe 28 in the well.

A preferred embodiment.

[0040] With reference to figure 1, a casing 4 is shown
which is inserted, for example, into a production pipe 110
that runs through a formation 100. Reference number 10
shows the inside of the pipe which shall transport the
hydrocarbons when the well begins production.
[0041] Plug casing 4 comprises a seat 13 where a plug
3 of a crushable material, such as glass, sits. The casing
4 further comprises an internal channel 30 (in a channel-
forming part 5 of the main casing 4) with inlet opening 32
towards the pipe fluid 10. A valve 6 is inserted in the
upper part of the channel 30 which initially is closed, but
that can be opened for inflow of fluid with pressure from
the pipe channel 10. The opening can occur by remote
control as can be seen in the following. The lower part
of the channel 30 forms an enlarged channel 8 in which
a gliding piston 2 is fitted. In the present case, the piston
2 can be ring-shaped and run around the whole of the
inside of the channel. The piston 2 has a cross section
as a reversed L and its width is adapted to the breadth
of the channel 8.
[0042] In the lower part of the channel 8 below the pis-
ton 2, a ring-shaped casing 1 is inserted in a narrow pas-
sage at the bottom of the channel 8, and such that the
lower end 2a of the piston 2 lies partially between the
outside of the casing 1 and the outer wall 33 of the chan-
nel 8.
[0043] The construction of the casing 1 is shown more
clearly in figure 3A. A number of slits 24 are cut out in
the casing wall and run axially from the lower edge 35 of
the casing and some distance up towards the upper edge
37. The example shows two diametrically opposite slits,
but several slits can be arranged around the circumfer-
ence. At the lower edge 35, an inwardly extending flange
16 is arranged around the whole of the circumference of
the casing. The flange 16 has an appointed end 23 (as

a claw) in the radially inward direction. This is shown
more clearly in figure 3B. As a consequence of the slits
24 and the narrow passage of the casing in the channel
8, the lower part of the casing can be bent in the inward
direction.
[0044] When the piston 2 is forced vertically down-
wards (see the arrow Pv) as a consequence of the fluid
pressure from the above through the channel, the piston
is wedged in between the casing 1 and the wall 33 and
the pointed end 23 (the claw) hits (see the arrow Ph) in
towards the glass plug 3 lying radially inside.
[0045] The glass plug 3 is shaped or polished with a
so called "slip" around the circumference to form minute
cracks into the glass material. When the claw 23, as
shown in figure 2, hits into the plug, the minute cracks
spread into the glass which thereby dissolves and is pul-
verised.
[0046] Figure 4 shows a typical application area for
such a test plug 25 which is fitted at the end of the pipe
27. The formation which the pipe/the well runs through
and which is to be tested, is shown by 100. The seabed
is shown by 130, the sea surface by 150 and the instal-
lation in the form of a platform which drives the production
is shown schematically by 140.

Description of a method

[0047] The piston 2 is held in place in the upper part 5
of the casing 4 by a shear pin 11. The upper part 5 of
casing 4 also holds the plug element 3 in the seat 13
upper part 5 of casing 4 is held in place by a nut 20.
[0048] The lower part of the casing 4 lies just above
the casing ring 1, with slits, that has the claw 16 at its
lower end, the claw 16 has a hard metal tip 23, the ring
1 with claw 16 and hard metal tip 23 is fitted in a ring
room 15 which is adapted to the piston 2.
[0049] The claw 16 and hard metal tip 23 are forced
into the plug element 3 in that the piston 2 is subjected
to a hydraulic pressure in through the activation valve 6
and hits the top of the ring 1. The ring 1 is then com-
pressed and is forced into the plug element 3 in that the
piston 2 takes up the space in the annular space 15 in
which the ring 1 is mounted.
[0050] The piston 2 is shaped such that it hits the out-
side of the casing 1, with slits, and can thereby force this
inwards to the centre of the plug element 3.
[0051] The downward travelling axial movement of the
piston 2 takes place as a consequence of the annular
space 15 being pressurised atmospherically and that the
piston 2 is given a hydrostatic pressure from the top of
the well when the valve 6 in the channel 30 in the opening
system opens. Thereby, one provides a large differential
pressure to the piston 2 and through this enough force
to make the ring 1 with its claw 16 penetrate the plug
element 3.
[0052] The valve 6 of the opening element is a device
of the type which senses pressure pulses in the well ap-
plied from the top side of the plug element 1. This valve
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will then open for the pressure after having received the
correct pressure pulses applied to the top of the plug
element 1. This signal, which makes the valve 6 open for
inflow of fluid, can be an electrical, mechanical, hydraulic,
acoustic or ultrasound signal.
[0053] The piston 2 comprises a sealing element 17
and 33 to provide pressure integrity in the chamber 8.
Shear pins 11 fitted in a hole 12 have a plug 18 fitted to
create pressure in the chamber 8. The nut 20 comprises
through-going holes to let in well pressure to the valve
6. The upper part 5 of casing 4 also comprises sealing
bodies 21 to obtain pressure integrity in the chamber 15.
The sealing element also has as a main task to retain
the pressure from the well side 24 of the plug element 3.
[0054] When the piston 2 is released to the downward
movement with the aid of pressure in through the valve
6, the claw 16 with the hard metal tip 23 is forced into the
plug element 3.
[0055] The hard metal tip 23 on the claw 16 hits a point
or area 23 of the plug element 3 which is weakened in
advance. The weakened area 22 of the plug element 3
comprises minute cracks and one can thereby, to a con-
siderable extent, reduce the force which is necessary to
crush the plug element 3.
[0056] According to the invention, it is preferred (most
practical) that the piston 2 gets its force from the well
pressure above the internal space 10, but one can also
imagine that a compressed spring can be used to drive
the piston downwards. It will also be possible to use, for
example, a cartridge with compressed gas which is re-
leased by remote control.
[0057] According to an alternative solution, the piston
2 can be arranged horizontally in the casing 5, but one
can also imagine that one has several borings for many
pistons that influence several separate inwardly facing
claws instead of a circular ring with a ring-shaped claw
at its lower end. These imagined pistons can be moved
inwards or outwards from the centre line of the plug 3
according to need.
[0058] With the present invention, a considerable tech-
nical advance is made in the area that relates to test
plugs made from a disintegrateable/crushable material.

Claims

1. Device for removal of a plug that is used in a well, a
pipe, or the like for carrying out pressure tests, com-
prising a plug casing (4) in which the plug is fitted in
a seat (13), where an element (1) is arranged to pen-
etrate the plug (3) material with an applied force such
that it is crushed, characterised in that said element
(1) is a ring casing (1) the lower end (23, 24) of which
is arranged to be forced in a radial direction into a
plug element (3) by axial driving of a hydraulic pres-
sure piston (2), where said ring casing (1) is arranged
to be subjected to said force from said hydraulic pres-
sure piston (2) positioned above said ring casing (1).

2. Device according to claim 1, characterised in that
the lower part of the ring casing (1) is shaped with a
radially inward extending flange (16), which under
the axial influence of the piston (2) moves radially
inwards towards the plug element (3).

3. Device according to claim 1, characterised in that
the plug casing (4) comprises a hollow space (15) in
which the ring casing (1) with said flange (16) is fitted.

4. Device according to one of the preceding claims,
characterised in that the inner end of the flange
(16) forms a pointed tip (23) of an essentially harder
material than the plug element (3), such as, for ex-
ample, a hard metal covering, ceramic covering or
a diamond covering.

5. Device according to one of the preceding claims,
characterised in that the piston (2) is arranged with
the aid of the hydraulic pressure in chamber (8) to
move vertically on release and hit the ring casing (1)
at the top rear edge, and through its adapted shape
forces the ring casing (1) with its pointed tip (23) into
the plug element (3), which is then crushed.

6. Device according to one of the preceding claims,
characterised in that the ring casing (1) and the
piston (2) are fitted in a boring/borings in a upper
part (5) of plug casing (4) which is fitted inside the
plug pipe bundle, with the plug casing (4) also holding
the seat (13) for the plug element (3).

7. Device according to one of the preceding claims,
characterised in that the upper part (5) of plug cas-
ing (4) comprises a release mechanism comprising
a valve (6) which when activated opens for inflow of
pressure fluid to the channel (30,8) and releases the
piston (2) so that this moves axially downwards and
hits the ring casing (1).

8. Device according to one of the preceding claims,
characterised in that the release mechanism of the
device "reads/senses" pressure pulses in the pipe
(110) with the aid of mechanical, acoustic, electrical,
ultrasound or hydraulic reading and opens the valve
(6) when receiving the correct signal.

9. Device according to one of the preceding claims,
characterised in that the plug (3) has an area (22)
weakened in advance with minute cracks (14) which
the flange edge (16) with its pointed tip (23) hits when
this is forced in towards the plug (3).

10. Device according to one of the preceding claims,
characterised in that a number of slits (24) are cut
in the wall of the ring casing (1), running axially from
the lower edge (35) of the ring casing (1) and some
distance up towards the upper edge (37), and pref-
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erably two diametrically opposite slits (24) or a
number of slits around the circumference, are
shaped, so that the lower part of the ring casing (1)
can be bent inwards.

11. Device according to one of the preceding claims,
characterised in that the plug is made from a crush-
able material such as glass or a ceramic material.

Patentansprüche

1. Vorrichtung zum Entfernen eines Stopfens, welcher
in einem Bohrloch, einem Rohr oder dergleichen
zum Durchführen von Drucktests verwendet wird,
umfassend ein Stopfengehäuse (4), in welches der
Stopfen in einen Sitz (13) eingepasst ist, wobei ein
Element (1) angeordnet ist zum Bearbeiten des Ma-
terials des Stopfens (3) mit einer darauf wirkenden
Kraft derart, dass er zerbrochen wird, dadurch ge-
kennzeichnet, dass das Element (1) ein Ringge-
häuse (1) ist, dessen unteres Ende (23, 24) derart
angeordnet ist, dass es durch axiales Treiben eines
hydraulischen Druckkolbens (2) in einer radialen
Richtung auf ein Stopfenelement (3) gedrückt wird,
wobei das Ringgehäuse (1) derart angeordnet ist,
dass es der Kraft von dem oberhalb des Ringgehäu-
ses (1) angeordneten hydraulischen Druckkolben
(2) ausgesetzt ist.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass der untere Abschnitt des Ringge-
häuses (1) mit einem sich radial inwärts erstrecken-
den Flansch (16) ausgebildet ist, welcher sich unter
dem axialen Einfluss des Kolbens (2) radial inwärts
auf das Stopfenelement (3) zu bewegt.

3. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Stopfengehäuse (4) einen Hohl-
raum (15) umfasst, in welchen das Ringgehäuse (1)
mit dem Flansch (16) eingepasst ist.

4. Vorrichtung nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass das inne-
re Ende des Flanschs (16) eine spitz zulaufende
Spitze (23) aus einem wesentlich härteren Material
als das Stopfenelement (3), wie beispielsweise eine
Hartmetallbeschichtung, eine Keramikbeschichtung
oder eine Diamantbeschichtung, bildet.

5. Vorrichtung nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass der Kol-
ben (2) mit Hilfe des hydraulischen Drucks in einer
Kammer (8) derart angeordnet ist, dass er sich bei
Auslösung vertikal bewegt und das Ringgehäuse (1)
an der oberen rückwärtigen Kante anstößt, und dass
er durch seine angepasste Form das Ringgehäuse
(1) mit seiner spitz zulaufenden Spitze (23) auf das

Stopfenelement (3) drückt, welches daraufhin zer-
brochen wird.

6. Vorrichtung nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass das Ring-
gehäuse (1) und der Kolben (2) in eine Bohrung/in
Bohrungen in einen oberen Abschnitt (5) des Stop-
fengehäuses (4) eingepasst sind, welches innerhalb
des Stopfenrohrbündels eingepasst ist, wobei das
Stopfengehäuse (4) auch den Sitz (13) für das Stop-
fenelement (3) umfasst.

7. Vorrichtung nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass der obere
Abschnitt (5) des Stopfengehäuses (4) einen Auslö-
semechanismus umfasst, welcher ein Ventil (6) um-
fasst, das sich bei Aktivierung zum Eintritt von Druck-
flüssigkeit in den Kanal (30, 8) öffnet und den Kolben
(2) auslöst, sodass sich dieser axial abwärts bewegt
und das Ringgehäuse (1) anstößt.

8. Vorrichtung nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass der Aus-
lösemechanismus der Vorrichtung mit Hilfe von me-
chanischem, akustischem, elektrischem, Ultra-
schall- oder hydraulischem Auslesen Druckpulse im
Rohr (110) "ausliest/erfasst" und das Ventil (6) öff-
net, wenn das korrekte Signal empfangen wird.

9. Vorrichtung nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass der Stop-
fen (3) einen vorab mit kleinen Rissen (14) ge-
schwächten Bereich (22) aufweist, welchen die
Flanschkante (16) mit ihrer spitz zulaufenden Spitze
(23) trifft, wenn diese auf den Stopfen (3) gedrückt
wird.

10. Vorrichtung nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass eine An-
zahl von Spalten (24) in die Wand des Ringgehäuses
(1) eingeschnitten ist, welche axial von der unteren
Kante (35) des Ringgehäuses (1) und eine gewisse
Länge hinauf zur oberen Kante (37) verlaufen, und
dass vorzugsweise zwei diametrisch entgegenge-
setzte Spalte (24) oder eine Anzahl von Spalten ent-
lang des Umfangs derart ausgebildet sind, dass der
untere Abschnitt des Ringgehäuses (1) einwärts
biegbar ist.

11. Vorrichtung nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass der Stop-
fen aus einem zerbrechbaren Material, wie bei-
spielsweise Glas- oder Keramikmaterial, hergestellt
ist.
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Revendications

1. Dispositif pour le retrait d’un bouchon utilisé dans un
puits, un tuyau ou similaire pour exécuter des tests
de pression, comprenant un boîtier de bouchon (4),
dans lequel le bouchon est ajusté dans un siège (13),
un élément (1) étant agencé de sorte à pénétrer dans
le matériau du bouchon (3) avec application d’une
force, de sorte à l’écraser, caractérisé en ce que
ledit élément (1) est un boîtier annulaire (1), dont
l’extrémité inférieure (23, 24) est agencée de sorte
à être forcée dans une direction radiale dans l’élé-
ment de bouchon (3) par entrainement axial d’un pis-
ton à pression hydraulique (2), ledit boîtier annulaire
(1) étant agencé de sorte à être exposé à ladite force
appliquée par ledit piston à pression hydraulique (2)
positionné au-dessus dudit boîtier annulaire (1).

2. Dispositif selon la revendication 1, caractérisé en
ce que la partie inférieure du boîtier annulaire (1)
est formée avec une bride (16) s’étendant radiale-
ment vers l’intérieur, qui se déplace, sous l’influence
axiale du piston (2) radialement vers l’élément de
bouchon (3).

3. Dispositif selon la revendication 1, caractérisé en
ce que le boîtier du bouchon (4) comprend un es-
pace creux (15) dans lequel ledit boîtier annulaire
(1) est ajusté avec ladite bride (16).

4. Dispositif selon l’une des revendications précéden-
tes, caractérisé en ce que l’extrémité interne de la
bride (16) forme une pointe pointue (23) composée
d’un matériau essentiellement plus dur que celui de
l’élément de bouchon (3), par exemple d’un revête-
ment de matériau dur, d’un revêtement de cérami-
que ou d’un revêtement de diamant.

5. Dispositif selon l’une des revendications précéden-
tes, caractérisé en ce que le piston (2) est agencé
par l’intermédiaire de la pression hydraulique dans
la chambre (8) en vue de se déplacer dans une di-
rection verticale lors de sa libération et de heurter le
boîtier annulaire (1) au niveau du bord arrière supé-
rieur, forçant, par l’intermédiaire de sa forme adap-
tée, le boîtier annulaire (1) avec sa pointe pointue
(23) dans l’élément de bouchon (3), qui est alors
écrasé.

6. Dispositif selon l’une des revendications précéden-
tes, caractérisé en ce que le boîtier annulaire (1)
et le piston (2) sont ajustés dans un alésage/des
alésages dans une partie supérieure (5) du boîtier
du bouchon (4), qui est ajustée à l’intérieur du fais-
ceau de tuyaux du bouchon, le boîtier du bouchon
(4) retenant aussi le siège (13) pour l’élément de
bouchon (3).

7. Dispositif selon l’une des revendications précéden-
tes, caractérisé en ce que la partie supérieure (5)
du boîtier du bouchon (4) comprend un mécanisme
de libération comprenant une soupape (6), qui, lors
de son actionnement, est ouverte en vue de l’entrée
de fluide sous pression dans le canal (30, 8) et libère
la piston (2) de sorte qu’il se déplace axialement vers
le bas et heurte le boîtier annulaire.

8. Dispositif selon l’une des revendications précéden-
tes, caractérisé en ce que le mécanisme de libéra-
tion du dispositif « lit, détecte » des impulsions de
pression dans le tuyau (110) par l’intermédiaire
d’une lecture mécanique, acoustique, électrique, à
ultrasons ou hydraulique et ouvre la soupape (6) lors
de la réception d’un signal correct.

9. Dispositif selon l’une des revendications précéden-
tes, caractérisé en ce que le bouchon (3) comporte
une zone (22) affaiblie d’avance, comportant des fis-
sures minuscules (14) que heurte le bord de la bride
(16) avec sa pointe pointue (23) lorsqu’il est forcé
vers l’intérieur en direction du bouchon (3).

10. Dispositif selon l’une des revendications précéden-
tes, caractérisé en ce que plusieurs fentes (24) sont
découpée dans la paroi du boîtier annulaire (1),
s’étendant axialement du bord inférieur (35) du boî-
tier annulaire (1) et sur une certain distance vers le
haut en direction du bord supérieur (37), deux fentes
diamétralement opposées (24) ou plusieurs fentes
entourant la circonférence étant de préférence for-
mées de sorte que la partie inférieure du boîtier an-
nulaire (1) peut être pliée vers l’intérieur.

11. Dispositif selon l’une des revendications précéden-
tes, caractérisé en ce que le bouchon est composé
d’un matériau écrasable, par exemple de verre ou
d’un matériau de céramique.
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