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Description

[0001] The present invention relates to a disintegrate-

able plug apparatus for use in connection with petroleum

wells, and in particular for use during pressure testing of

such petroleum wells.

[0002] In the oil industry it is known that different types

of plugs are used during pressure testing of petroleum

wells, for example, before start-up of production from the

well, or when extensive maintenance of the well has been

carried out. A plug will then be installed in the well, after

which an area of the well will be pressurised, so as to

check that pipe joints, packers, valves etc. are properly

installed, and whether they are also leak-tight. The plug

is usually installed as a lower part of a production tubing,

the plug then being arranged in a pipe element that is

designed to be connected with one or more pipe elements

forming the production tubing. The plug may also be ar-

ranged in an independent pipe element which will then

be capable of being run down inside a liner or a casing,

the liner or casing being installed in the well beforehand.

[0003] Once the pressure testing has been completed

and production is to start up, the plug must be removed

from the well, either by the plug being retrieved or by the

whole or parts of the plug being destroyed downhole.

[0004] Such plugs comprise an outer housing, in which

outer housing is arranged one or more elements that will

prevent a fluid flow across the plug.

[0005] Plugs that are to be retrieved from the well may

be connected to a wire (wireline) or the like, whereby the

wire is used to retrieve the plug. Such plugs might, how-

ever, become wedged during retrieval or, in particular if

downhole for a long time, they might have reacted with

the tubing in which, for example, they are arranged, and

so become stuck, which means the plugs are difficult or

even impossible to bring up to the surface again.

[0006] For the above reasons, so-called destructible

plugs have been developed, where the plug remains in

the well, but where parts of the plug are destroyed such

that a fluid flow is permitted across the plug. Such de-

structible plugs are made of one or more materials that

will dissolve when the material/materials come into con-

tact with a liquid, for example, a chemical or water. For

instance, such a plug may be made of a rubber material,

this rubber material being brought into contact with the

well fluid or the chemical once testing of the well has

been carried out, so as to dissolve the rubber material.

[0007] However, during operations from floating rigs,

this method will be far too unreliable and slow, seen in

the light of the operating costs for such a platform. In this

case, it will not be possible to predict the exact time at

which the plug is removed and passage through the well

opens.

[0008] Such destructible plugs can also be made of a

material that can be broken up or crushed by using ex-

plosives or mechanical loading devices, where this ma-

terial, for example, may be of glass, ceramics or the like.

Use of explosives will provide a sure removal of the plug,

but will be a safety risk, and there are also many countries

that have stringent requirements regarding the use and

import of explosives. Mechanical loading devices are of-

ten highly complex and thus prone to faults.

[0009] WO 2009/116871 A1 discloses a device of a

plug for well testing, where the device comprises a plug

element made of a disintegrateable/breakable material.

An organ is arranged to move radially and cause an im-

pact against the plug by movement of a trigger element

in axial direction, in which the radial movement causes

the breaking of the plug element. The organ preferably

consists of one or more taps arranged to move radially,

and the trigger mechanism and the tap are built in the

wall of a pipe sleeve. The sleeve consists of a boring for

one or more axially oriented pistons to move the tap ra-

dially.

[0010] It is therefore an object of the present invention

to provide a plug apparatus that will provide a safe and

reliable destruction of the plug apparatus.

[0011] These objects are achieved by a plug apparatus

according to the attached claims, with further details of

the invention set forth in the description below.

[0012] The present invention relates to a plug appara-

tus for carrying out tests in a petroleum well, a pipe or a

borehole, the plug apparatus comprising an outer hous-

ing with a throughgoing axial bore surrounding at least

one sealing device supported by a plurality of supporting

bodies arranged in the throughgoing axial bore, where

at least one of these supporting bodies is in engagement

with a locking device for locking to a locking sleeve or a

retaining sleeve and a locking ring. The at least one sup-

porting body will, after an application of a predetermined

pressure to the locking ring, be brought out of engage-

ment with the locking device, thereby resulting in the at

least one supporting body and the at least one sealing

device being permitted an axial movement in the through-

going axial bore, this axial movement causing the at least

one sealing device to be brought into contact with loading

devices that are designed to subject the at least one seal-

ing device to load, so as to produce disintegration of the

at least one sealing device.

[0013] One or more sealing elements may be disposed

between the supporting bodies and the sealing device(s),

so as to provide a leak-tight connection between them.

[0014] The plug apparatus according to the present

invention may thus comprise the use of one, two, three

or even more sealing devices, where a sealing device,

for example, may be made of a glass material, a ceramic

material or the like. It should further be understood that

if several sealing devices are used in the plug apparatus,

the sealing devices can be made of different material.

[0015] The sealing devices may be made in a form that

is circular, polygonal etc.

[0016] The loading devices used to subject the at least

one sealing device to load so as to produce a weakness

of the sealing device may be in the form of one or more

pin devices, spikes, blades or the like, the loading devices

being suitably configured to provide substantial point
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loading, cutting or scratching of the sealing devices, so

that the sealing devices may be more easily disintegrat-

ed.

[0017] In an embodiment of the present invention, the

outer housing and one or more of the supporting bodies

will then be configured with one or more recesses and/or

bevelled edges for receiving the loading devices in the

form of pin devices or spikes, which loading devices are

adapted to subject the at least one sealing device to point

loading, the recesses and/or the bevelled edges allowing

the loading devices to rotate or turn in towards a centre

axis in the plug apparatus on the axial movement of the

supporting bodies and the at least one sealing device,

so as to be able to subject the at least one sealing device

to point loading.

[0018] In another embodiment of the present invention,

the loading devices in the form of blades or the like will

be fixedly connected to a ring element and arranged in

such a way that the at least one sealing device, on being

moved past the loading devices, will be cut or scratched

over at least a part of the sealing device.

[0019] It should be understood that the plug apparatus

according to the present invention can comprise a plu-

rality of such loading devices which, in that case, will be

arranged around the throughgoing axial bore in the outer

housing. In an embodiment, the plug apparatus may

comprise three such loading devices for each sealing

device, which loading devices can be arranged offset 120

degrees relative to one another. However, it will be un-

derstood that more such loading devices can be used,

the loading devices in that case being arranged offset

differently relative to each other.

[0020] The plug apparatus can also comprise a plural-

ity of sealing elements, which sealing elements can be

arranged between the throughgoing axial bore in the out-

er housing and the supporting bodies and/or between

the supporting bodies and the at least one sealing device.

[0021] The locking device that is used to provide lock-

ing between at least one supporting body and the locking

sleeve may be formed of at least one ball, roller, pawl,

shear pin or similar elements. The locking device can

also be formed of a plurality of shear pins that are ar-

ranged to provide locking between at least one support-

ing body and the locking sleeve, whereby the shear pins

after a certain load will be broken so as to release the at

least one supporting body from the locking sleeve.

[0022] The at least one sealing device can in an em-

bodiment be configured with bevelled upper and lower

edges, which bevelled edges are arranged between the

side edges and the upper/lower surfaces of the sealing

device.

[0023] In an embodiment, one or more of the support-

ing bodies may be configured with one or more axial

bores around their circumference, in which bore or bores

an rearrangeable body is arranged, The rearrangeable

body or bodies are used to bring the plug apparatus into

its open position, whereby fluid is allowed to flow across

the plug apparatus. This can be achieved in that a force

is applied to the body or bodies, whereby the body or

bodies, when displaced axially, will bring a locking ring

or a retaining sleeve out of engagement with the locking

devices, so as to allow that at least one sealing device

is brought into contact with one or more loading devices.

[0024] Thus, the present invention provides a plug ap-

paratus which disintegrates completely and where the

plug apparatus gives far greater flexibility as regards

structure, use and safety of such plug apparatuses.

[0025] The invention will now be described in more de-

tail by means of non-limiting embodiments and with ref-

erence to the following figures, wherein:

Figure 1A is a cross-sectional view of a first embod-

iment of a plug apparatus according to the present

invention in its closed state;

Figure 1B is an enlarged view of detail J in Figure 1A;

Figure 1C is an enlarged view of detail K in Figure 1A;

Figure 2A is a cross-sectional view of a second em-

bodiment of a plug apparatus according to the

present invention in its closed state;

Figure 2B is an enlarged view of detail O in Figure 2A;

Figure 2C is an enlarged view of detail N in Figure 2A;

Figure 3A is a cross-sectional view of the plug ap-

paratus according to Figure 2 as it is brought into its

open state;

Figure 3B is an enlarged view of detail T in Figure 3A;

Figure 3C is an enlarged view of detail U in Figure 3A;

Figure 4A is a cross-sectional view of a third embod-

iment of a plug apparatus according to the present

invention in its closed state;

Figures 4B-4D are cross-sectional views of the plug

apparatus according to Figure 4A as it is bought into

its open state.

Figure 5 is a cross-sectional view of the plug appa-

ratus according to Figure 1A in its open state;

Figure 6 is a cross-sectional view of the plug appa-

ratus according to Figure 2A in its open state;

Figure 7 is a cross-sectional view of the plug appa-

ratus according to Figure 4A in its open state;

Figure 8 is a cross-sectional view of a fourth embod-

iment of the plug apparatus according to the present

invention in its closed state; and
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Figure 9 is a cross-sectional view of the plug appa-

ratus according to Figure 8 in its open state.

[0026] To facilitate the understanding of the structure

and operating principle of a plug apparatus 1 according

to the present invention, the plug apparatus 1 according

to the present invention is shown in the figures with one

or two sealing devices 3, but these illustrated embodi-

ments should not be interpreted as limiting embodiments.

Thus, a person of skill in the art will understand that the

plug apparatus 1 according to the present invention can

be made with just one sealing device 3, two sealing de-

vices 3 or even more than two sealing devices 3, the

number of sealing devices 3 depending on different pa-

rameters in the petroleum well, for example, pressure

and temperature, safety etc.

[0027] A closed state of the plug apparatus should, ac-

cording to the present invention, be understood to be a

state in which fluid cannot flow across the plug apparatus,

whilst an open state of the plug apparatus should be un-

derstood to be a state in which fluid can flow across the

plug apparatus.

[0028] Figure 1A shows a cross-section of a first em-

bodiment of a plug apparatus 1 according to the present

invention in a closed state, where the plug apparatus 1

comprises an outer housing 2 that is configured with a

throughgoing axial bore A, in which axial bore A a sealing

device 3 is arranged. The outer housing 2 may be a pipe

element which by means of threads, rapid couplers or

the like (not shown) can be connected to a pipe string or

even be a separate element.

[0029] Alternatively, the plug apparatus 1 according to

the present invention can be configured to be arranged

in a pipe section (not shown), which pipe section is then

configured to be connectable to one or more pipe sec-

tions, so as to, for example, form a production tubing or

a pipe string in a petroleum well. The plug apparatus 1

may also conceivably be configured to be arranged in an

independent pipe element, so as to be run down inside

a liner or a casing, the liner or casing being installed in

the well beforehand.

[0030] The sealing device 3 may be made of a glass

material, a ceramic material or the like, the sealing device

3 being treated so as to be able to withstand high pres-

sures and temperatures, but crushed when subjected to

a certain load.

[0031] The axially throughgoing bore A in the outer

housing 2 may be configured with a recess (not shown),

in which recess two supporting bodies 4, 6 are arranged.

However, it should be understood that the supporting

bodies 4, 6 may also be arranged in the axially through-

going bore A without the axially throughgoing bore A be-

ing configured with a recess. A person of skill in the art

will know how this can be done, and therefore it is not

further described herein.

[0032] The supporting bodies 4, 6 are preferably an-

nular, and are designed to hold the sealing device 3 in

place in the outer housing 2 when the plug apparatus 1

is assembled and in its closed state. The sealing device

3 will preferably also be annular.

[0033] The axially throughgoing bore A (i.e., the inside

of the outer housing 2) is further configured with a plurality

of recesses or grooves for receiving sealing elements 15

a, the recesses or grooves extending around the circum-

ference of the axially throughgoing bore A. This will mean

that a fluid-tight connection is formed between the outer

housing 2 and the supporting bodies 4, 6. Similarly, the

supporting body 4, on a side facing the sealing device 3,

will be configured with recess(es) or groove(s) for receiv-

ing sealing element 15b, the recess(es) or groove(s) ex-

tending around the inner circumference of the annular

supporting body 4, so that a fluid-tight connection is also

formed between the sealing device 3 and the supporting

body 4.

[0034] The supporting body 4 across a first part 4a of

its height is configured with a thickness or breadth B and

across a second part 4b of its height is configured with

a thickness or breadth b, the first and the second part

4a, 4b being connected to each other by means of a

bevelled portion 4c. The supporting body 4 will be ar-

ranged above the supporting body 6 and abutting or bear-

ing against the supporting body 6 when the plug appa-

ratus 1 is assembled.

[0035] When the plug apparatus 1 according to the

present invention is assembled, the bevelled portion 4c

of the supporting body 4 will bear against a bevelled edge

3a of the sealing device 3, whilst the other part 4b of the

supporting body 4 will then bear against a side edge 3b

of the sealing device 3.

[0036] The supporting body 6 is at an end configured

with two bevelled edges 6a, 6b, so as to form an "apex"

in the supporting body 6, where the bevelled edge 6a will

rest against the bevelled edge 3a of the sealing device

3. The other bevelled edge 6b of the supporting body 6

will extend down from the apex to an outside of the sup-

porting body 6 which abuts against an inner surface of

the outer housing 2. At an opposite end to the bevelled

edges 6a, 6b, the supporting body 6 is configured with a

recess 6c so as to form a projection 6d in the supporting

body 6.

[0037] Below the supporting body 6, at a distance

therefrom, a locking sleeve 7 is arranged in the axial bore

A. The locking sleeve 7 is suitably fixedly connected to

the outer housing 2 and is further configured with a recess

7a so as to form a projection 7b in the locking sleeve 7.

The projection 7b is further configured with a bevelled

edge 7c that extends down from the inside of the locking

sleeve 7 to an outside of the locking sleeve 7 which abuts

against an inner surface of the outer housing 2.

[0038] The recesses 6c, 7a in the supporting body 6

and the locking sleeve 7 will be so configured as to form

a space or gap 8 between the outer housing 2 and the

projections 6d, 7b when the plug apparatus 1 is assem-

bled.

[0039] The projections 6d, 7b are shown with different

thickness or breadth, but it should be understood that
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they also could be made of the same thickness or

breadth.

[0040] In the space or gap 8 formed between the outer

housing 2, the supporting body 6 projection 6d and the

locking sleeve 7 projection 7b, a locking ring 9 is ar-

ranged, which locking ring 9 in a side facing the projec-

tions 6d, 7b is configured with a recess 9b.

[0041] Between the locking sleeve 7 recess 7b and the

lower supporting body 6 projection 6d there is arranged

a locking device 10 in the form of a ball, a roller or an

element, which locking device 10 abuts against the lock-

ing ring 9 when the locking ring 9 is arranged in the space

or gap 8 between the outer housing 2 and the projections

6d, 7b of the supporting body 6 and the locking sleeve 7.

[0042] When the plug apparatus 1 according to the

present invention is assembled and is in a closed state,

the bevelled portion 6a of the supporting body 6 will bear

against the bevelled edge 3 a of the sealing device 3,

whilst the bevelled portion 6b will rest against a plurality

of recesses 11 formed in the axially throughgoing bore

A in the outer housing 2.

[0043] In each of these recesses 11 is arranged a load-

ing device 12, for example, in the form of a pin or spike

device, the loading device 12 being so configured that a

part of the loading device 12 will be received in the recess

11 in the outer housing 2, whilst the rest of the loading

device 12 will rest against the bevelled edge 6b of the

supporting body 6. Because of the bevelled edge 6b, the

loading devices 12 will not be in contact with the sealing

device 3 when the plug apparatus 1 is in its closed state.

[0044] In this embodiment of the plug apparatus 1,

three such loading devices 12 (only one is shown) are

provided around an outer circumference of the sealing

device 3, the loading devices 12 being arranged offset

120 degrees relative to one another.

[0045] However, it will be understood that more such

loading devices 12 can be used, the loading devices 12

in that case being arranged offset differently relative to

each other.

[0046] An axial bore B is formed through the supporting

bodies 4, 6, in which axial bore B a body 13 is arranged.

When the plug apparatus 1 is assembled, the body 13

will abut against an upper side of the locking ring 9 (see

figure 1B). In this embodiment of the plug apparatus 1,

three such bodies 13 (only one is shown) are arranged

around an outer circumference of the sealing device 3,

the bodies 12 being arranged offset 120 degrees relative

to one another. The bodies 13 are used to bring the plug

apparatus 1 into its open state, whereby fluid is allowed

to flow across the plug apparatus 1. This will be explained

in more detail in relation to the other embodiments of the

plug apparatus 1.

[0047] To protect the different elements of the plug ap-

paratus 1 from the well fluid when the plug apparatus 1

has been run down into the petroleum well, a membrane

22 is connected to a lower end of the locking sleeve 7.

The space formed between the sealing device 3 and the

membrane 22 can then be filled with an oil, silicon grease

or the like. Such an arrangement including membrane

and oil, silicon grease or the like can also be provided on

an upper side of the plug apparatus, and a person of skill

in the art will understand how this is to be done.

[0048] Through the design of the plug apparatus 1 de-

scribed above, the supporting bodies 4, 6 and the sealing

device 3 will be secured in their position by the locking

sleeve 7, the locking ring 9 and the locking device 10.

[0049] Figure 1B is an enlarged view of detail J (left-

hand side of the plug apparatus 1 shown in Figure 1A)

whilst Figure 1C is an enlarged view of detail K (right-

hand side of the plug apparatus 1 shown in Figure 1A).

[0050] Figure 2A shows a cross-section of a second

embodiment of a plug apparatus 1 according to the

present invention in a closed state, where the plug ap-

paratus 1 comprises an outer housing 2, in which outer

housing 2 are arranged two sealing devices 3. The outer

housing 2 may, for example, be a pipe element that can

be connected to a pipe string or be an independent ele-

ment.

[0051] Each sealing device 3 can be made of a glass

material, a ceramic material or the like. If several sealing

devices 3 are used in the plug apparatus 1 according to

the present invention, the sealing devices 3 can be made

of different material.

[0052] The outer housing 2, on an inside, is configured

with an axially throughgoing bore A, in which recess sup-

porting bodies 4, 5, 6 are arranged. The supporting bod-

ies 4, 5, 6, which preferably are annular, are designed to

hold the sealing devices 3 in place in the outer housing

2 when the plug apparatus 1 is assembled.

[0053] To obtain a leak-tight connection between the

inner surface of the outer housing 2 and the supporting

bodies 4, 5, 6, a plurality of sealing elements 15a are

disposed between the outer housing 2 and the supporting

bodies 4, 5, 6. In this case, either the supporting bodies

4, 5, 6 or the outer housing 2 can be configured with

grooves or slots for receiving the sealing elements 15a.

[0054] The supporting body 4 will then constitute an

upper supporting body for the upper sealing device 3,

whilst the supporting body 6 will constitute a lower sup-

porting body for the lower sealing device 3. Between the

upper supporting body 4 and the lower supporting body

6 is arranged a middle supporting body 5, which middle

supporting body 5 is configured with a projection 5a. The

supporting body 5 projection 5a will then be designed to

cooperate with the bevelled edges 3a of a sealing device

3 so as to ensure that each sealing device 3 is arranged

properly in relation to the supporting body 5. The sup-

porting body 5 is further configured with a bevelled upper

edge 5b, which bevelled edge 5b will extend down from

an inside of the supporting body 5 which rests against

the side edge 3 a of the sealing devices 3 to an outside

of the supporting body 5 which abuts against an inner

surface of the outer housing 2.

[0055] The upper supporting body 4 is also designed

to bear against a bevelled edge 3a of the sealing device

3, the supporting body 4 over a first part 4a of its height

7 8 
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being configured with a thickness or breadth B and over

a second part 4b of its height being configured with a

smaller thickness or breadth b, wherein the first and the

second part 4a, 4b are connected to each other by means

of a bevelled portion 4c. When the plug apparatus 1 is

assembled, the bevelled portion 4c and the second part

4b of smaller thickness or breadth b will rest against the

bevelled edge 3a and side edge 3b of the sealing device

3.

[0056] The lower supporting body 6 will at an end be

configured with two bevelled end edges 6a, 6b, so as to

form an "apex" in the supporting body 6, where one of

the bevelled edges 6a will abut against the bevelled edge

3a of the sealing device 3. The other bevelled edge 6b

will extend down from the apex to an outside of the sup-

porting body 6 which rests against an inner surface of

the outer housing 2. At an opposite end to the bevelled

end edges 6a, 6b (the apex), the supporting body 6 is

configured with a recess 6c so as to form a projection 6d

in the supporting body 6.

[0057] Below the lower supporting body 6, at a distance

therefrom, a locking sleeve 7 is provided internally in the

housing 2. The locking sleeve 7 is suitably connected to

the inner surface of the outer housing 2 and is further

configured with a recess 7a to form a projection 7b in the

locking sleeve 7. The locking sleeve 7 projection 7b is

further configured with a bevelled edge 7c that extends

down from an inside of the locking sleeve 7 to an outside

of the locking sleeve 7 which rests against an inner sur-

face of the outer housing 2.

[0058] The recesses 6a, 7a in the lower supporting

body 6 and the locking sleeve 7 will be so configured that

a gap 8 is formed between the outer housing 2 and the

projections 6d, 7b when the plug apparatus 1 is assem-

bled.

[0059] In an embodiment, the projections 6d, 7b have

a different thickness, but they can also be configured with

the same thickness.

[0060] In the space 8 formed between the outer hous-

ing 2 and the projection 6d of the lower supporting body

6 and the projection 7b of the locking sleeve 7, a locking

ring 9 is provided, which locking ring 9 in a side facing

the projections 6d, 7b is configured with a recess 9b.

[0061] Between the locking sleeve 7 and the lower sup-

porting body 6 there is arranged a locking device 10 in

the form of a ball, a roller or an element, which locking

device 10 rests against the locking ring 9 when the locking

ring 9 is arranged in the gap 8 between the outer housing

2 and the projections 6d, 7b of the supporting body 6 and

the locking sleeve 7.

[0062] Each of the bevelled edges 5b, 6b of the middle

supporting body 5 and the lower supporting body 6 will,

when the plug apparatus 1 is assembled, abut against

and be aligned with a recess 11 formed on the inner sur-

face of the outer housing 2. In each of these recesses

11 is arranged a loading device 12, for example, in the

form of a pin or spike device, the loading device 12 being

so configured that a part of the loading device 12 will be

received in the recess 11 in the outer housing 2, whilst

the rest of the loading device 12 will rest against the bev-

elled edges 5b, 6b of the middle and the lower supporting

bodies 5, 6. Because of the bevelled edges 5b, 6b, the

loading devices 12 will not be in contact with the sealing

devices 3 in this position of the plug apparatus 1.

[0063] In this embodiment of the plug apparatus 1 ac-

cording to the present invention, three such loading de-

vices 12 (only one is shown) are arranged around an

outer circumference of each sealing device 3, the loading

devices 12 being arranged offset 120 degrees relative to

one another. However, it should be understood that the

loading devices 12 can be offset differently relative to

each other.

[0064] To protect the different elements of the plug ap-

paratus 1 from the well fluid when the plug apparatus 1

has been run down into the petroleum well, a membrane

22 is connected to a lower end of the locking sleeve 7.

The gap formed between the sealing device 3 and the

membrane 22 can then be filled with oil, silicon grease

or the like.

[0065] Through the design of the plug apparatus 1 de-

scribed above, the supporting bodies 4, 5, 6 and the seal-

ing devices 3 will be secured in their position by the lock-

ing sleeve 7, the locking ring 9 and the locking device 10.

[0066] In Figure 2B, which is an enlarged view of detail

O of the plug apparatus 1 shown in Figure 2A, it is seen

that a force F has been applied to the body 13 (only the

one body 13 is shown in the figures), the body 13 having

pushed the locking ring 9 down into the gap 8. The locking

ring 9 has been pushed so far down that the recess 9b

will be aligned with the locking device 10. The locking

device 10 here has not yet been pushed into the recess

9b, but will, because of the bevelled edge 7c of the locking

sleeve and the force transferred from the well fluid that

is on the upper side of the upper sealing device 3, through

the sealing devices 3 and the supporting bodies 4, 5, 6

to the locking device 10, be pushed out of the recess 9b

in the locking ring 9.

[0067] Because of the bevelled edge 7c of the locking

sleeve 7 and the weight of fluid that rests on the upper

side of the upper sealing device 3, which weight is trans-

ferred from the sealing devices 3 to the supporting bodies

4, 5, 6, the locking device 10 has in Figure 3A been forced

radially outwards into the recess 9b of the locking ring 9.

This means that the support of the lower supporting body

6 is removed (the locking device 10 is forced out into the

recess 9b of the locking ring 9), whereby the sealing de-

vices 3 and the supporting bodies 4, 5, 6, on being sub-

jected to the weight of the fluid, will be moved a distance

axially downwards in the outer housing 2, towards the

locking sleeve 7 so as to be brought into abutment with

the locking sleeve 7, The axial distance the sealing de-

vices 3 and the supporting bodies 4, 5, 6 move will cor-

respond to the height of the locking device 10.

[0068] In Figures 3B and 3C it is seen that the axial

movement of the sealing devices 3 and the supporting

bodies 4, 5, 6 towards the locking sleeve 7 has caused
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the loading devices 12, arranged between the supporting

bodies 4, 5 and the supporting bodies 5, 6 to follow this

axial movement together with the sealing devices 3 and

the supporting bodies 4, 5, 6. The loading devices 12 will

thus be "rotated" about the recesses 11 in the outer hous-

ing 2 and in towards a centre axis S in the plug apparatus

1, so as to be brought into contact with the sealing devices

3. When the sealing devices 3 and the supporting bodies

4, 5, 6 have moved such that the lower supporting body

6 has been brought into engagement with the locking

sleeve 7, the loading devices 12 will have "rotated" so

much that they will be perpendicularly arranged on the

side edges 3b of the sealing devices 3, which will give

such large point loading on the sealing devices 3 that

they will break open. The load of the weight of the fluid

that lies on the upper side of the upper sealing device 3

will then first cause the sealing devices 3 to bend or sag

a little before they disintegrate.

[0069] As stated above, three such loading devices 12

will be arranged around the circumference of each seal-

ing device 3, thereby facilitating the disintegration of the

sealing devices 3 and also ensuring that each sealing

device 3 disintegrates completely. The loading devices

12 in the form of spikes or pin devices will then, for ex-

ample, be arranged offset 120 degrees relative to one

another. A person of skill in the art will however under-

stand that the plug apparatus 1 according to the present

invention could be made having fewer or more such load-

ing devices 12, and that the loading devices 12 may be

offset differently relative to each other.

[0070] The loading devices 12 will further be config-

ured to produce greatest possible load on the side edges

3b of the sealing device 3, for example, with a tapered

or pointed configuration at one end which provides the

point loading on the side edges 3b of the sealing devices

3.

[0071] Figure 3A shows in an exaggerated manner

how the sealing devices 3 bend or sag with the intention

of illustrating the load they are subjected to; however,

the sealing devices 3 will disintegrate before they have

reached such a degree of bending or sagging.

[0072] Figure 4A shows a second embodiment of a

plug apparatus 1 in its closed state according to the

present invention, where the plug apparatus 1, to facili-

tate the understanding of the structure and operating

principle of the plug apparatus 1, is presented with two

sealing devices 3. The plug apparatus 1 according to this

embodiment may thus comprise only one sealing device

3, or also more than two sealing devices 3.

[0073] The plug apparatus 1 comprises an outer hous-

ing 2 with an axial throughgoing bore A, so as to be able

to receive an upper supporting body 4 and a ring element

17 in the axially throughgoing bore A. When the plug

apparatus 1 is assembled, two sealing devices 3 will be

disposed between the upper supporting body 4 and the

retaining sleeve 14 arranged below. The retaining sleeve

14 will then be arranged on an inside of the ring element

17.

[0074] Each sealing device 3 is configured with four

bevelled edges 3a, when seen in cross-section, formed

between the side edges 3b and upper and lower surfaces

3c of the sealing device 3, so as by means of the bevelled

edges 3a and side edges 3b to form retaining surfaces

against the upper supporting body 4 and the retaining

sleeve 14.

[0075] The upper supporting body 4 is designed to rest

against the bevelled edges 3a and side edge 3b of the

sealing device 3, the upper supporting body 4 over a first

part 4a of its height being configured with a thickness or

breadth B, whilst the upper supporting body over a sec-

ond part 4b of its height is configured with a smaller thick-

ness or breadth b, the first and the second part 4a, 4b

being connected to each other by a bevelled portion 4c.

[0076] When the plug apparatus 1 according to the

present invention is assembled, the upper supporting

body 4 will abut against a ring element 17 arranged ther-

ebelow, which ring element 17 will abut against a locking

sleeve 7 arranged therebelow. The locking sleeve 7 will

then be suitably fixedly connected to the inner surface of

the outer housing 2. The locking sleeve 7 is further con-

figured with a recess 7a which will form a projection 7b

in the locking sleeve 7, in which projection 7b three

through openings 7d are formed. This will mean that a

gap 8 is formed between the outer housing 2, the ring

element 17 and the locking sleeve 7 projection 7b, in

which gap 8 a locking ring 9 is arranged.

[0077] To produce disintegration of the plug apparatus

1 sealing devices 3, the plug apparatus 1 also comprises

a loading device 12, for example, in the point of a blade

arrangement, which loading device 12, via two bolts 18

or the like, is connected to the ring element 17. The load-

ing device 12 will on a side facing the sealing devices 3

be configured at least over a part of its height with sloping

edge 12a, which sloping edge 12a slopes downwards

and outwards towards a centre axis S in the plug appa-

ratus 1. In the side facing the inner surface of the outer

housing 2, the loading device 12 is configured with a ver-

tical edge, such that the loading device 12 can be ar-

ranged against the inner surface of the outer housing 2.

This embodiment of the loading device 12 will mean that

the sealing devices 3 will be subjected to increasing load

as they are moved past the loading device 12. The load-

ing device 12 will then extend in towards a centre axis S

of the plug apparatus 1 with a width that results in at least

a part of the bevelled edge 3a and side edge 3b of the

sealing devices 3 being subjected to a cutting open or

scratching by the loading element 12.

[0078] Preferably, three such loading devices 12 are

arranged around the inner circumference of the outer

housing 2, the loading devices 12 being, for example,

arranged offset 120 degrees relative to one another.

However, it should be understood that fewer or more such

loading devices 12 can be used, and the loading devices

12 can be offset differently relative to each other.

[0079] The retaining sleeve 14 will also be configured

with a bevelled end edge 14a that is adapted to abut
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against the bevelled edge 3a of the lower sealing device

3 when the plug apparatus 1 is assembled, so as to form

a support for the sealing devices 3 and the upper sup-

porting body 4. The bevelled edge 14a will extend down-

wards from an outside of the retaining sleeve 14 and

towards an inside of the retaining sleeve 14.

[0080] The retaining sleeve 14, at the opposite end to

the bevelled edge 14a, in an end area on its exterior, is

configured with three recesses 14b, which recesses 14b

are arranged spaced apart. Each of the recesses 14b is

further designed to be able to receive a part of a locking

device 10 in the form of a ball, a roller, pawl or an element,

so as to form a locking to the locking sleeve 7 which is

arranged on the outside of the retaining sleeve 14. The

locking sleeve 7 will then be configured with three through

openings 7d for receiving a part of the locking devices 10.

[0081] The locking ring 9 will then be configured with

three recesses 9a in a side facing the locking sleeve 7

projection 7b.

[0082] It should be understood that more or fewer than

the three locking devices mentioned above may be used,

the locking sleeve 7 and the locking ring 9 then being

configured with as many through openings 7d and re-

cesses 9a.

[0083] When the plug apparatus 1 according to the

present invention is assembled, the recesses 14a in the

retaining sleeve 14 and the through openings 7d in the

locking sleeve 7 projection 7b will be so arranged as to

be aligned with each other, such that the recesses 14a

in the retaining sleeve 14 will receive a part of the locking

devices 10, in the same way as the through openings 7d

in the locking sleeve 7 projection 7b will receive a part of

the locking devices 10. The retaining sleeve 14 and the

locking sleeve 7 will then be locked to each other in this

position, the locking ring 9 that is arranged in the gap 8

between the retaining sleeve 14 and the inner surface of

the outer housing 2 preventing the locking devices 10

from moving radially outwards to the sides. The recesses

9a in the locking ring 9 will then be arranged in such a

way that each recess 9a is arranged above its associated

through opening 7d in the locking sleeve 7 projection 7b.

[0084] Through the design of the plug apparatus 1 de-

scribed above, the sealing devices 3 and the retaining

sleeve 14 will be "hanged off" and are secured in position

by the locking sleeve 7, the locking ring 9 and the locking

devices 10.

[0085] Figure 4B shows a plug apparatus 1 according

to the present invention as it is activated to be brought

into an open state (i.e., prior to a disintegration of the

plug apparatus 1), where the locking ring 9 is subjected

to a force F from a body 13 (not shown in Figure 4B)

arranged in a bore B (not shown in Figure 4B) in the outer

housing 2, the bore extending in the longitudinal direction

of the plug apparatus 1. When the locking ring 9 is sub-

jected to this force F, the locking ring 9 will be pushed so

far down that the recesses 9a in the locking ring 9 will be

aligned with the through openings 7d provided in the lock-

ing sleeve 7 projection 7b. Due to the weight of the fluid

that lies on an upper side of the upper sealing device 3,

which weight is transferred from the sealing devices 3 to

the retaining sleeve 14, the locking devices 10 will be

forced radially out of the recesses 14b in the retaining

sleeve, through the through openings 7d in the locking

sleeve 7 and into the locking ring 9 recesses 9a. This

means that the support of the retaining sleeve 14 is re-

moved, whereby the sealing devices 3 and the retaining

sleeve 14, on being subjected to the weight of the fluid,

will move a distance axially downwards in the outer hous-

ing 2, towards a receiving part 16 for the retaining sleeve

14.

[0086] Figure 4B further shows that the retaining

sleeve 14 and the sealing devices 3 have moved a dis-

tance downwards in the outer housing 2, this downward

movement having resulted in the lower sealing device 3

almost having been moved right past the loading device

12 (only one loading device 12 is shown), whereby this

sealing device 3 has been cut open or scratched.

[0087] Figure 4C shows that the retaining sleeve 14

and the sealing devices 3 have moved a further distance

downwards in the outer housing 2, this downward move-

ment having resulted in also the upper sealing device 3

almost having been moved right past the loading device

12, whereby this sealing device 3 is in the process of

being completely cut open or scratched.

[0088] Figure 4E shows that the retaining sleeve 14

and the sealing devices 3 have moved to a position in

which the retaining sleeve 14 has come into abutment

against the receiving part 16, whereby both sealing de-

vices 3 have been moved across and past the loading

device 12, which has resulted in the sealing devices 3

being weakened. The load of the weight of the fluid that

lies on an upper side of the upper sealing device 3 will

then cause the sealing devices 3 to disintegrate.

[0089] Figures 4D-4E show in an exaggerated manner

how the sealing devices 3 bend or sag with the intention

of illustrating the load they are subjected to; however,

the sealing devices 3 will disintegrate before they have

reached such a degree of bending or sagging.

[0090] Figure 5 shows a cross-section of the plug ap-

paratus 1 according to Figures 1A-1C in its open state,

where it can be seen that the locking ring 9, as a result

of an influence of the body 13, has been pushed down-

wards in the plug apparatus 1, such that the locking de-

vice 10 has been pushed out into the locking ring 9 recess

9b.

[0091] Since the locking device 10 has been pushed

out into the recess 9b, this has allowed the lower sup-

porting body 6 to be brought into contact with the locking

sleeve 7, whereby the sealing device 3 and the upper

supporting body 4 have followed the movement of the

lower supporting body 6. The movement of the upper

supporting body 4 has also resulted in the loading devices

12 (only one is shown) having been rotated in the recess-

es 11 in towards the centre axis S, so as to subject the

sealing device 3 to load, thereby causing the sealing de-

vice 3 to have been crushed. Fluid is now able to flow
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through the plug apparatus 1.

[0092] Similarly, Figures 6 and 7 show a cross-section

of the plug apparatus 1 according to Figures 2A-3B and

Figures 4A-4D, when the plug apparatus 1 has been

brought into its open position.

[0093] Figure 8 shows a cross-section of a fourth em-

bodiment of the plug apparatus 1 in its closed position

according to the present application, the plug apparatus

1 comprising an outer housing 2 with a throughgoing axial

bore A, so as to be able to receive an upper supporting

body 4 and a ring element 17 in the recess. When the

plug apparatus 1 is assembled, two sealing devices 3

will be disposed between the upper supporting body 4

and a retaining ring (locking ring) 14 that is arranged with-

in the ring element 17.

[0094] Each sealing device 3 is configured with four

bevelled edges 3a, formed between the side edges 3b

and upper/lower surfaces 3c of the sealing device 3, so

as by means of the bevelled edges 3a and side edges

3b to form retaining surfaces against the upper support-

ing body 4 and the retaining sleeve 14.

[0095] The upper supporting body 4 is designed to abut

against the bevelled edges 3a and side edge 3b of the

sealing device 3, the upper supporting body 4 over a first

part 4a of its height being formed with a thickness or

breadth B, whilst the upper supporting body 4 over a sec-

ond part 4b of its height is configured with a smaller thick-

ness or breadth b, the first and the second part 4a, 4b

being connected to each other by means of a bevelled

portion 4c.

[0096] The upper supporting body 4 will abut against

the ring element 17 arranged therebelow, which ring el-

ement 17 in turn will abut against a locking sleeve 7 ar-

ranged therebelow. The locking sleeve 7 will be suitably

fixedly connected to the inner surface of the outer housing

2. The locking sleeve 7 is further configured with a recess

7a that will form a projection 7b in the locking sleeve 7,

in which the projection 7b three through openings 7d are

formed.

[0097] To produce disintegration of the plug apparatus

1 sealing devices 3, the plug apparatus 1 also comprises

a loading device 12, for example, in the form of a blade

arrangement, which the loading device 12, via two bolts

18 or the like, is connected to the ring element 17. The

loading device 12 will, on a side facing the sealing devices

3, be configured at least over a part of its height with a

sloping edge 12a, which sloping edge 12a slopes down-

wards and outwards towards a centre axis S in the plug

apparatus 1. In the side facing the inner surface of the

outer housing 2, the loading device 12 is configured with

a vertical edge, such that the loading device 12 can be

arranged against the inner surface of the outer housing

2. This configuration of the loading device 12 will mean

that the sealing devices 3 will be subjected to increasing

load as they are moved past the loading device 12. The

loading device 12 will then extend in towards a centre

axis S of the plug apparatus 1 with a width that means

that at least a part of the bevelled edge 3a and side edge

3b of the sealing devices 3 are subjected to a cutting

open or rupturing by the loading device 12.

[0098] The retaining sleeve (locking ring) 14 will also

be configured with a bevelled end edge 14a which is

adapted to rest against the bevelled edge 3a of the lower

seal 3 when the plug apparatus 1 is assembled so as to

form a support for the seals 3 and the upper supporting

body 4. The bevelled edge 14a will extend downwards

from an outside of the retaining sleeve 14 towards an

inside of the retaining sleeve (locking ring) 14.

[0099] The retaining sleeve (locking ring) 14 is at an

opposite end to the bevelled end edge 14a, in an end

area and on its outer surface configured with three re-

cesses 14b, the recesses 14b being arranged spaced

apart.

[0100] When the plug apparatus 1 is assembled, the

recesses 7d in the locking sleeve and the recesses 14b

in the retaining sleeve 14 will be aligned.

[0101] The retaining sleeve 14 and the locking sleeve

7 will thus be connectable to plurality of locking devices

10, these locking devices 10, for example, being in the

form of shear pins.

[0102] Through the design of the plug apparatus 1 de-

scribed above, the upper supporting body 4, the sealing

devices 3 and the retaining sleeve 14 will "depend from"

and be secured in position by the locking sleeve 7 and

the locking devices 10.

[0103] The plug apparatus 1 is brought into its open

state by applying pressure on the upper side 3c of the

upper sealing device 3, whereby this will result in the

retaining sleeve 14 subjecting the locking devices 10 to

a load. After the locking devices 10 have been loaded

above a predetermined value, the locking devices 10 will

give way, whereby the retaining sleeve 14 and the sealing

devices 3 are no longer supported by the locking sleeve

7. This will result in the sealing devices 3 being moved

down towards the loading device 12, so as to be cut open

or scratched.

[0104] When the retaining sleeve (locking ring) 14 and

the sealing devices 3 have moved to a position in which

the retaining sleeve 14 has come into contact with a re-

ceiving part 16, both sealing devices 3 will have been

passed over and past the loading device 12, which has

caused the sealing devices 3 to be weakened. The load

of the weight of the liquid that lies on the upper side 3c

of the upper sealing device 3 will then cause the sealing

devices 3 to disintegrate.

[0105] Figure 9 shows a cross-section of the plug ap-

paratus 1 according to Figure 8 in its open state, where

it can be seen that the retaining sleeve (locking ring) 14,

as a result of the effect of the fluid above the upper sealing

device 3, has been released from the locking sleeve 7 in

that the locking devices 10 have been cut, whereby the

sealing devices 3 have been moved across and past the

loading device 12 so as to be disintegrated.

[0106] Fluid may now flow through the plug apparatus

1.

[0107] The present invention has now been explained
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with reference to exemplary embodiments, but a person

of skill in the art will understand that changes and mod-

ifications could be made to these exemplary embodi-

ments which are within the scope of the invention as de-

fined in the following claims.

Claims

1. A plug apparatus (1) for carrying out tests in a pe-

troleum well, a pipe or a borehole, comprising an

outer housing (2) provided with a throughgoing axial

bore (A) surrounding at least one sealing device (3),

characterised in that the plug apparatus (1) further

comprises a plurality of supporting bodies (4, 5, 6,14)

which support the at least one sealing device (3),

where at least one of the supporting bodies (4, 5,

6,14) is in engagement with a locking device (10) for

locking to a locking sleeve (7) and a locking ring (9),

where the at least one of the supporting bodies (4,

5, 6, 14) is brought out of engagement

with the locking device (10) after the application of

predetermined force (F) on the locking ring (9),

whereby the at least the one of the supporting bodies

(4, 5, 6, 14) and the at least one sealing device (3)

are permitted an axial movement in the outer housing

(2), this movement resulting in the at least one seal-

ing device (3) being brought into contact with loading

devices (12) adapted to subject the at least one seal-

ing device (3) to load so as to produce disintegration

of the at least one sealing device (3).

2. A plug apparatus according to claim 1,

characterised in that the loading devices (12) are

constituted of a plurality of pin devices, spikes,

blades or the like.

3. A plug apparatus according to claim 1 or 2,

characterised in that the outer housing (2) on an

inner surface is configured with a plurality of recess-

es (11) for receiving the loading devices (12), which

recesses (11) allow the loading devices (12) to rotate

in towards a centre axis (S) in the plug apparatus (1)

on the axial movement of the at least one of the sup-

porting bodies (4, 5, 6, 14) and the at least one seal-

ing device (3).

4. A plug apparatus according to claim 1,

characterised in that the at least one sealing device

(3) is selected from the material group glass, ceram-

ics or the like, or a combination thereof.

5. A plug apparatus according to claim 1,

characterised in that sealing elements (15 a, 15b)

are arranged between the outer housing (2) and the

at least one of the supporting bodies (4, 5, 6, 14) and

between the at least one of the supporting bodies

(4, 5, 6 14) and the at least one sealing device (3).

6. A plug apparatus according to claim 1,

characterised in that the locking device (10) is con-

stituted of at least a ball, a roller, pawl, shear pin or

element.

7. A plug apparatus according to any one of the pre-

ceding claims,

characterised in that the plurality of sealing devices

(3) are arranged adjacent one another.

8. A plug apparatus according to any one of the pre-

ceding claims,

characterised in that the at least one sealing device

(3) is configured with bevelled edges (3a), which bev-

elled edges (3a) are arranged between side edges

(3b) and upper/lower surfaces (3c).

9. A plug apparatus according to claim 1,

characterised in that the locking ring (9) is config-

ured with at least one recess (9a) for receiving the

locking device (10).

10. A plug apparatus according to claim 1,

characterised in that a retaining sleeve (14) is con-

figured with a bevelled edge (7c).

11. A plug apparatus according to one or more of the

preceding claims,

characterised in that the plug apparatus (1) further

comprises a body (13) arranged in a bore (B) in the

supporting bodies (4, 5, 6).

12. A plug apparatus according to one or more of the

preceding claims,

characterised in that the outer housing (2) on an

inner surface is configured with a recess over its lon-

gitudinal direction for receiving the supporting bodies

(4, 5, 6, 14).

13. A plug apparatus according to one or more of the

preceding claims,

characterised in that the locking sleeve (7) is fixedly

connected to the inner surface of the outer housing

(2).

14. A plug apparatus according to one or more of the

preceding claims,

characterised in that a gap (8) is provided between

the outer housing (2) and the locking sleeve (7), in

which gap the locking ring (9) is arranged.

15. A plug apparatus according to one or more of the

preceding claims,

characterised in that the locking sleeve (7) is con-

figured with a projection (7b), in which projection (7b)

a plurality of through openings (7c) are provided.

16. A plug apparatus according to one or more of the
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preceding claims,

characterised in that the outer housing (2) is con-

figured with a recess for receiving the locking sleeve

(7).

Patentansprüche

1. Verschlussvorrichtung (1) zum Ausführen von Tests

in einem Erdölbohrschacht, einem Rohr oder einem

Bohrloch, ein mit einer durchgehenden Axialboh-

rung (A) versehenes Außengehäuse (2) aufweisend,

das mindestens eine Dichtungseinrichtung (3) um-

gibt,

dadurch gekennzeichnet, dass die Verschlussvor-

richtung (1) darüber hinaus mehrere Stützkörper (4,

5, 6, 14) aufweist, welche die mindestens eine Dich-

tungseinrichtung (3) abstützen, wobei mindestens

einer der Stützkörper (4, 5, 6, 14) mit einer Verrie-

gelungsvorrichtung (10) zur Verriegelung an einer

Verriegelungshülse (7) und einem Verriegelungs-

ring (9) in Eingriff ist, wobei der mindestens eine der

Stützkörper (4, 5, 6, 14) nach dem Anlegen einer

vorbestimmten Kraft (F) an den Verriegelungsring

(9) außer Eingriff mit der Verriegelungsvorrichtung

(10) gebracht wird, wodurch dem mindestens einen

der Stützkörper (4, 5, 6, 14) und der mindestens ei-

nen Dichtungseinrichtung (3) eine axiale Bewegung

im Außengehäuse (2) gestattet wird, wobei diese Be-

wegung dazu führt, dass die mindestens eine Dich-

tungseinrichtung (3) in Kontakt mit Beaufschla-

gungsvorrichtungen (12) gebracht wird, die dazu an-

gepasst sind, die mindestens eine Dichtungseinrich-

tung (3) einer Beaufschlagung auszusetzen, um ei-

nen Zerfall der mindestens einen Dichtungseinrich-

tung (3) zu bewirken.

2. Verschlussvorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass die Beaufschla-

gungsvorrichtungen (12) aus mehreren Stiftvorrich-

tungen, Stacheln, Klingen oder dergleichen beste-

hen.

3. Verschlussvorrichtung nach Anspruch 1 oder 2,

dadurch gekennzeichnet, dass das Außengehäu-

se (2) an einer Innenfläche mit mehreren Ausneh-

mungen (11) zur Aufnahme der Beaufschlagungs-

vorrichtungen (12) ausgelegt ist, welche Ausneh-

mungen (11) die Beaufschlagungsvorrichtungen

(12) sich in der Verschlussvorrichtung (1) bei der axi-

alen Bewegung des mindestens einen der Stützkör-

per (4, 5, 6, 14) und der mindestens einen Dichtungs-

einrichtung (3) nach innen zu einer Mittelachse (S)

hin drehen lassen.

4. Verschlussvorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass die mindestens ei-

ne Dichtungseinrichtung (3) aus der Materialgruppe

Glas, Keramik oder dergleichen, oder einer Kombi-

nation aus diesen ausgewählt ist.

5. Verschlussvorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass Dichtungselemen-

te (15a, 15b) zwischen dem Außengehäuse (2) und

dem mindestens einen der Stützkörper (4, 5, 6, 14)

und zwischen dem mindestens einen der Stützkör-

per (4, 5, 6, 14) und der mindestens einen Dichtungs-

einrichtung (3) angeordnet sind.

6. Verschlussvorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass die Verriegelungs-

vorrichtung (10) aus mindestens einer Kugel, einer

Rolle, einer Klinke, einem Scherstift oder -element

besteht.

7. Verschlussvorrichtung nach einem der vorherge-

henden Ansprüche,

dadurch gekennzeichnet, dass die mehreren

Dichtungseinrichtungen (3) angrenzend aneinander

angeordnet sind.

8. Verschlussvorrichtung nach einem der vorherge-

henden Ansprüche,

dadurch gekennzeichnet, dass die mindestens ei-

ne Dichtungseinrichtung (3) mit abgeschrägten Kan-

ten (3a) ausgelegt ist, welche abgeschrägten Kanten

(3a) zwischen Seitenkanten (3b) und oberen/unte-

ren Flächen (3c) angeordnet sind.

9. Verschlussvorrichtung (1) nach Anspruch 1,

dadurch gekennzeichnet, dass der Verriegelungs-

ring (9) mit mindestens einer Ausnehmung (9a) zur

Aufnahme der Verriegelungsvorrichtung (10) ausge-

legt ist.

10. Verschlussvorrichtung (1) nach Anspruch 1,

dadurch gekennzeichnet, dass eine Rückhalte-

hülse (14) mit einer abgeschrägten Kante (7c) aus-

gelegt ist.

11. Verschlussvorrichtung nach einem oder mehreren

der vorhergehenden Ansprüche,

dadurch gekennzeichnet, dass die Verschlussvor-

richtung (1) darüber hinaus einen Körper (13) auf-

weist, der in einer Bohrung (B) in den Stützkörpern

(4, 5, 6) angeordnet ist.

12. Verschlussvorrichtung nach einem oder mehreren

der vorhergehenden Ansprüche,

dadurch gekennzeichnet, dass das Außengehäu-

se (2) an einer Innenfläche mit einer Ausnehmung

über seine Längsrichtung zur Aufnahme der Stütz-

körper (4, 5, 6, 14) ausgelegt ist.

13. Verschlussvorrichtung nach einem oder mehreren

der vorhergehenden Ansprüche,
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dadurch gekennzeichnet, dass die Verriegelungs-

hülse (7) fest mit der Innenfläche des Außengehäu-

ses (2) verbunden ist.

14. Verschlussvorrichtung nach einem oder mehreren

der vorhergehenden Ansprüche,

dadurch gekennzeichnet, dass ein Spalt (8) zwi-

schen dem Außengehäuse (2) und der Verriege-

lungshülse (7) vorgesehen ist, in welchem Spalt der

Verriegelungsring (9) angeordnet ist.

15. Verschlussvorrichtung nach einem oder mehreren

der vorhergehenden Ansprüche,

dadurch gekennzeichnet, dass die Verriegelungs-

hülse (7) mit einem Vorsprung (7b) ausgelegt ist, in

welchem Vorsprung (7b) mehrere Durchgangsöff-

nungen (7c) vorgesehen sind.

16. Verschlussvorrichtung nach einem oder mehreren

der vorhergehenden Ansprüche,

dadurch gekennzeichnet, dass das Außengehäu-

se (2) mit einer Ausnehmung zur Aufnahme der Ver-

riegelungshülse (7) ausgelegt ist.

Revendications

1. Appareil tampon (1) pour réaliser des essais dans

un puits de pétrole, une conduite ou un trou de fo-

rage, comprenant un logement extérieur (2) pourvu

d’un alésage axial traversant (A) entourant au moins

un dispositif d’étanchéité (3),

caractérisé en ce que l’appareil tampon (1) com-

prend en outre une pluralité de corps de support (4,

5, 6, 14) qui supportent l’au moins un dispositif

d’étanchéité (3), où au moins l’un des corps de sup-

port (4, 5, 6, 14) est en prise avec un dispositif de

blocage (10) pour un blocage sur un manchon de

blocage (7) et une bague de blocage (9), où l’au

moins un des corps de support (4, 5, 6, 14) est amené

en prise avec le dispositif de blocage (10) après l’ap-

plication d’une force prédéterminée (F) sur la bague

de blocage (9), moyennant quoi l’au moins un des

corps de support (4, 5, 6, 14) et l’au moins un dis-

positif d’étanchéité (3) sont autorisés à se déplacer

axialement dans le logement extérieur (2), ce dépla-

cement provoquant la mise en contact de l’au moins

un dispositif d’étanchéité (3) avec des dispositifs de

chargement (12) adaptés pour soumettre l’au moins

un dispositif d’étanchéité (3) à une charge de façon

à produire la désintégration de l’au moins un dispo-

sitif d’étanchéité (3).

2. Appareil tampon selon la revendication 1,

caractérisé en ce que les dispositifs de chargement

(12) sont constitués d’une pluralité de dispositifs de

goupille, de pointes, de lames ou similaires.

3. Appareil tampon selon la revendication 1 ou 2,

caractérisé en ce que le logement extérieur (2) sur

une surface intérieure est configuré avec une plura-

lité d’évidements (11) pour recevoir les dispositifs de

chargement (12), lesquels évidements (11) permet-

tent aux dispositifs de chargement (12) de tourner à

l’intérieur vers un axe central (S) dans l’appareil tam-

pon (1) lors du déplacement axial de l’au moins un

des corps de support (4, 5, 6, 14) et de l’au moins

un dispositif d’étanchéité (3).

4. Appareil tampon selon la revendication 1,

caractérisé en ce que l’au moins un dispositif

d’étanchéité (3) est choisi dans le groupe des maté-

riaux du verre, de la céramique ou similaire, ou d’une

de leur combinaison.

5. Appareil tampon selon la revendication 1,

caractérisé en ce que des éléments d’étanchéité

(15a, 15b) sont agencés entre le logement extérieur

(2) et l’au moins un des corps de support (4, 5, 6,

14) et entre l’au moins un des corps de support (4,

5, 6, 14) et l’au moins un dispositif d’étanchéité (3).

6. Appareil tampon selon la revendication 1,

caractérisé en ce que le dispositif de blocage (10)

est constitué d’au moins une bille, un rouleau, un

cliquet, une goupille ou élément de cisaillement.

7. Appareil tampon selon l’une quelconque des reven-

dications précédentes,

caractérisé en ce que les dispositifs d’étanchéité

(3) de la pluralité de dispositifs d’étanchéité sont

agencés adjacents les uns aux autres.

8. Appareil tampon selon l’une quelconque des reven-

dications précédentes,

caractérisé en ce que l’au moins un dispositif

d’étanchéité (3) est configuré avec des bords biseau-

tés (3a), lesquels bords biseautés (3a) sont agencés

entre des bords latéraux (3b) et des surfaces supé-

rieures/inférieures (3c).

9. Appareil tampon selon la revendication 1,

caractérisé en ce que la bague de blocage (9) est

configurée avec au moins un évidement (9a) pour

recevoir le dispositif de blocage (10).

10. Appareil tampon selon la revendication 1,

caractérisé en ce qu’un manchon de retenue (14)

est configuré avec un bord biseauté (7c).

11. Appareil tampon selon une ou plusieurs des reven-

dications précédentes,

caractérisé en ce que l’appareil tampon (1) com-

prend en outre un corps (13) agencé dans un alésa-

ge (B) dans les corps de support (4, 5, 6).
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12. Appareil tampon selon une ou plusieurs des reven-

dications précédentes,

caractérisé en ce que le logement extérieur (2) sur

une surface intérieure est configuré avec un évide-

ment sur sa direction longitudinale pour recevoir les

corps de support (4, 5, 6, 14).

13. Appareil tampon selon une ou plusieurs des reven-

dications précédentes,

caractérisé en ce que le manchon de blocage (7)

est relié à demeure à la surface intérieure du loge-

ment extérieur (2).

14. Appareil tampon selon une ou plusieurs des reven-

dications précédentes,

caractérisé en ce qu’un espacement (8) est prévu

entre le logement extérieur (2) et le manchon de blo-

cage (7), la bague de blocage (9) étant agencée dans

cet espacement.

15. Appareil tampon selon une ou plusieurs des reven-

dications précédentes,

caractérisé en ce que le manchon de blocage (7)

est configuré avec une saillie (7b), une pluralité

d’ouvertures traversantes (7c) étant prévues dans

cette saillie (7b).

16. Appareil tampon selon une ou plusieurs des reven-

dications précédentes,

caractérisé en ce que le logement extérieur (2) est

configuré avec un évidement pour recevoir le man-

chon de blocage (7).
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