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(57) Abstract: The sealing device (5; 15) 1s suitable for making at least partially fluid-tight a connection between a first pipe (1)
and a smaller second pipe (2), a part of the second pipe (2) being able to be engaged in the first pipe (1) while leaving an inter-
pipes space (D1) between the two pipes (1, 2) in the radial direction. The sealing device 1s mounted on a supporting pipe (1, 2)
and 1s adapted to spread out in the imter-pipes space (D1) from a guard position to a sealing position. It comprises at least one
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predetermined angular sector in a circumierential direction and are individually guided in displacement between said guard posi-
tion and said sealing position.
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FIELD OF THE INVENTION

The 1nvention relates to a sealing device for making

at least partially fluid-tight a connection between a

— 1

1rst pilipe having a predetermined 1nside diameter and a

second pipe having an outside diameter smaller than said

H H

1nside diameter of the first pipe, a part of the second

pipe extending 1n a longitudinal direction and being able

to be engaged 1n the first pipe while leaving an 1nter-

plpes space between the two pipes 1n the radial direction,

the sealing device being mounted on a supporting pipe

which 1s one of the first and second pipes and being

adapted to spread out 1n said 1nter-plpes space Ifrom a

guard position to a sealing position;

DESCRIPTION OF THE PRIOR ART

H

Ssuch type of sealing device 1s found for example 1n

US460480206A which describes a telescopic jJoint for
underwater pipelines, comprising an 1nner pipe provided

with an expandable steel sheath. A gap 1s created between

the steel sheath and an 1nner cylinder forming an end

H

part of the 1nner pilpe, and 1s connected to pressure

means so that applving pressure 1n the gap causes the

steel sheath to deform and to expand 1n order to

interlock with an outer pipe. To maintain a sealing

F

pressure of contact between the sheath and the outer pipe

for a long time, the fluid i1njected 1n the gap can be an

epoxy resin which solidifies to obtain a permanently

deformed  sheath. However, injecting a resin under

pressure may be difficult, especially 1n underwater

conditions where water pressure 1s high.

’

Furthermore, the deformation ability of the steel

H

sheath 1s not high, therefore the outer diameter of the

sheath before expansion cannot be significantly lower
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H

than the inner diameter of the outer plpe and

H

consequently the radial length of the 1nter-pipes space

1s necessarily small. The device 1s disadvantageous 1n a

configuration 1n which the 1nner pipe has to Dbe

introduced and guided 1nto the outer pipe and the

i

guidance conditions are difficult, for 1instance in case

H

of an alignment shift between the outer pipe and a

telescoplc 1nner pipe when introducing the 1nner pilpe.
SUMMARY OF THE INVENTION

To mitigate those drawbacks, and 1n particular to
seal larger 1nter-pipes space than with the above
mentioned prior art device, the invention provides a

H

sealing device of the kind 1n guestion comprising at

least one sealing set 1ncluding substantially rigid

movable sealing members which extend each along a

predetermined angular sector 1n a clrcumferential
direction and are 1ndividually guided 1n displacement
between said guard position and said sealing position.

H

By means of these dispositions, a relatively large

H

spread out amplitude of the sealing device between the

guard position and the sealing position can be obtained,

—

compared to the prior art device of US4648620A. Moreover,

i

as the movable sealing members of a sealing set are

individually guided 1in displacement, at least one sealing
member may be 1mpeded to spread out without 1impeding the
other sealing members to reach their sealing positions.
This allows to substantially seal an inter-pipes space 1n
which a remaining element stays which hinders a complete

g
p—

spread out of one sealing member, and to obtain an

H

incomplete sealing which can be however acceptable 11

H

most of the i1nter-pipes space cross section 1s covered by

H H

the sealing members of a sealing set. For 1nstance, 1t

the remaining element 1s a drill pipe which remains

1nside a broken leaking pipeline, the sealing device may
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be mounted on a pilipe to be 1introduced 1inside the leaking

H H

end of the pipeline and may seal up to about 95% of the

leak 1n the sealing position.

H

In embodiments of a sealing device according to the

—

invention, the sealing device comprises one or more of

the followlng dispositions:

H

1n the guard position of a said sealing set, several

sealing members overlap each other and leave 1inter-blade

spaces between themselves through which a fluid coming

F

from one of said two pipes can pass, which allows some

fluid to pass through a first sealing set and to exert a

pressure against a second sealing set 1n order to

displace said second sealing set to 1ts sealing position;

H

1n the sealing position of a sealing set, several

sealing members extend 1n a plane perpendicular to a

F
p—

longitudinal axis of the supporting pipe, and these

sealing members have si1ide edges extending 1n a radial
direction, which allows to have relatively small sized

sealing members ;

at least one sealing member 1s mounted to slide on a

gulidance ramp which 1s arranged so that said sealing

member moves away Ifrom said supporting pilpe when 1t 1s
displaced towards said sealing position, which allows
notably to rigidly link with each other two

i

longitudinally aligned sealing members of two subseqgquent

H

sealing sets 1n order to form movable pairs of sealing

members so that the two subsequent sealing sets spread

out simultaneously;

F

1n the sealing position of a sealing set, several

sealing members form an generally tapered arrangement,

sald sealing members having a length which 1s greater

H

than a radial length of said inter-pipes space, which 1s

advantageous to avoid breaking the sealing device 1n the
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sealing position and to facilitate withdrawal of the

H H

second pipe from the first pipe 1f disassembling of the

sealing device 1s needed;

1n said sealing position, several sealing members

overlap and cover each other 1n a significantly fluid-

tight manner, which 1s advantageous to enhance the

H

compactness of a sealing set 1n the guard position ;

at least one said sealing member 1s arranged so that

1ts displacement to the sealing position 1s performed at

least partly thanks to the pressure exerted on said

~—

sealing member by a fluid circulating 1n at least one of

sald first and second pipes, which allows to avoid or to

H

limit the use of a specific energized actuation device

dedicated to spread out a sealing set;
the sealing device comprises two sealling sets
substantially 1dentical and spaced one another 1n the

longitudinal direction, which may enhance the overall

i

sealing efficiency ;

at least said sealing member 1s a sliding sealiling

—

member mounted sliding along a 1rst  pivoting arm

according to a predetermined travel, said first pivoting

arm being adapted to pivot 1n a plan which contains a

’

longitudinal axis of the supporting pipe, which enhances

F

the folding ability of the sealing members and therefore

i

the compactness of a sealing set 1n the guard position;

H

a sealing set 1includes an alternation of said

H

sliding sealing members and of non-sliding sealling

members which are secured to second pivoting arms, which

H

reduces the number of sliding sealing members and may

lower the manufacturing costs ;
1n said guard position, said sealing members are

prevented to be displaced towards said sealing position

chanks to a retailning device which comprises a retaining



CA 02804419 2013-01-04
WO 2012/004623 PCT/1B2010/002033

5.

member surrounding at least one said sealing set, said

retaining device further comprising releasing means able

to release said retaining member so as to allow said

sealing members to be displaced towards said sealing

5 position, which provides a simple solution to retaln the
sealing set 1n the guard position.

The 1nvention also provides a telescopic connection

module comprising an enclosure and a telescopilic tube 1n

F

communication with an 1inner space of the enclosure, the

10 telescopic tube being movable 1n translation between a

rearward position and a forward position and comprising a

front portion provided with a sealing device according to

H

the invention. By means of these dispositions, a

telescopic connection module, for 1instance an underwater

15 transportable module, 1s provided with a telescopic tube

able to be connected to a stationary pipe, for 1instance
an underwater broken and leaking pipeline, 1n order to
canalize the leaking 01l 1nto the module and to collect
the 01l via an output pipe connected to the module.

H

20 In embodiments of a telescopic connection module

according to the 1nvention, the telescopic connection

F
p—

module comprises one or more of the following

dispositions:
the telescopic connection module comprilses an

25 actuation mechanism provided with pivoting rods adapted

to actuate the telescopic tube, said actuation mechanism

being arranged 1n the enclosure and comprising a toggle

lever able to lock the forward position of the tube;
the telescopic connection module comprises at least
30 one guiding arm hinged to the enclosure, said guiding arm
being adapted to come 1n contact with a pipe to be

connected to the module and to position sailid pipe at
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least approximately 1n axils alignment with a longitudinal

H

axls of the telescopic tube.

the enclosure comprises at least one output conduct
suiltable to allow that some 1ncoming liquid coming 1nto
the enclosure through said telescopic tube leaves the

enclosure through the output conduct.

BRIEF DESCRIPTION OF THE DRAWINGS

H

Other characteristics and advantages of the

invention appear from the following detailed description

~— ~—

of one embodiment thereof, glven as a non limitative

example and with reference to the accompanvyving drawilings,

1n which:

H

- FIG. 1 1s a schematic and partial si1ide wview of a

telescopic connection module comprising a sealing device

F

according to a first embodiment of the 1nvention,

disposed on the sea floor and being connected to a broken

plpe carrying oil ;

- FIG. 2 1s an enlarged schematic and partial side view

of the telescopic connection module of FIG. 1 connected

to a broken pipe which i1includes a small drill pipe;

F

- FIG. 3 1s a partial si1ide view o0of a sealing device

~—

according to the first embodiment of the 1nvention, the

device Dbeing mounted on the telescopic tube of the

H

connection module of FIG. 1, viewed both 1in longitudinal

cut and side perspective;

H H

- FIG. 4 1s a front view of a sealing set of the sealing

F

device of FIG. 3, the sealing members being viewed both

1n the guard position and 1n the sealing position;

i

- FIG. 5 1s a partial side view of a sliding sealing

member mounted sliding along a first pivoting arm,

represented 1n the guard position;

H

- FIG. ©6 1s a view of the sliding sealing member of FIG.

)

5, represented i1in the sealing position;
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H

a sealing set of the sealing

F

- FIG. 7 18 a front wview O

H

device of FIG. 3, represented 1n the sealing position to

H

seal the broken pipe of FIG. 2 which 1includes a small

drill pipe;

’

- FIG. 8 1s a partial si1ide view of a sealing member

mounted secured to a second pivoting arm, represented 1in

the guard position;

H

- FIG. 9 1s a 1s a view 0f the sealing member o

FIG. o,

represented 1n the sealing position;

F

- FIG. 10 1s a partial side view of the sealing device

F

according to a first embodiment of the 1nvention,

provided with a retaining device which 1s adapted to

retaln the sealing sets i1n the guard position ;

H H

- FIG. 11 1s a partial side view of the sealing device of

FIG. 10, 1n which the retalining device 1s removed so as
to allow the sealing sets to spread out 1n the sealing
position;

I

- FIG. 12 1s a schematic and partial side view of a

telescopic connection module comprising a sealling device

H

according to a second embodiment of “he 1nvention,

disposed on the sea floor and beiling connected to a broken

plpe carrying oil ;

F

- FIG. 13 1s a schematic and partial top view of a

—

sealing set of the sealing device of the connection

module of FIG. 12, the sealing members being viewed both

1n the guard position and 1n the sealing position ;

H

- FIG. 14 1s a schematic perspective view of two movable

F H

palrs of sealing members of two subsegquent sealing sets

of FIG. 13;

— —

- FIG. 15 1s a front view of a sealing set of the sealing

device of FIG. 12, represented 1n the guard position

ready to seal the broken pipe;
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F

- FIG. 16 1s a front view of the sealing set of FIG. 15,

represented 1n the sealing position;

H

- FIG. 17 1s a schematic and partial side view of a

telescopic connection module comprising a sealing device

~—

according to a third embodiment of the 1invention, the

H

sealing device Dbeing mounted on the 1nside o0of a

telescopic plpe which has an 1nner diameter larger than

H

an outer diameter of a broken pipe to be sealed ;

F

- FIG. 18 1s a schematic and partial side wview of the

F

telescopic connection module of FIG. 17, the sealing

device being represented passing from the guard position

to the sealing position;

H H

- FIG. 19 1s a front view of a sealing set of the sealing

H

device of FIG. 17, represented in the sealing position.

DETAILED DESCRIPTION OF THE INVENTION

As represented in FIGS. 1 and 2, a first embodiment

I

of a telescopilic connection module 3 comprising a sealing

device 5 according to the 1invention 1s brought to be

A~ f— fr— |

positioned 1n front of an open end of a 1rst pipe 1

lving on the ocean floor, typically an accidently broken

pilpe carrying o1l which flows out through the open end.

The connection module 3 comprises an enclosure 4 and a

telescopilic tube forming a second pipe 2 1n communication

ﬁ

with an 1nner space of the enclosure. The telescopic tube

2 1s movable 1n translation along a longitudinal

direction A Dbetween a rearward position and a forward

position, and 1s represented 1n 1ts forward position 1in

which 1t 1s introduced 1nside the first pipe 1.

The telescopic tube 2 1s able to slide along a

tubular guide 18 secured to the enclosure 4 1n a fluid-

tight manner, and 1s operated by an actuation mechanism 8

provided with pivoting rods ©8A and 8B (FIG.2). The

pivoting rod 8B consists 1n a toggle lever able to 1lock

H

the forward position of the tube 2. The toggle lever 8B
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H

1s 1n rotation abutment 1n said forward position of the

H

"ort exerted on the tube 2

tube 2, so that a rearward e

and applied to the pivoting rod 8A tends to maintain the

toggle lever 8B 1n abutment.

A positioning guiding arm 7 1s hinged to the
enclosure 4 and adapted to come 1n contact with the pipe
1 to position the connection module 3 relatively to the
pipe 1, so that the telescopic tube 2 1s substantially 1n

H

alignment with the pipe 1. A front portion of the

telescopic tube 2 1s provided with a sealing device 5
which comprises two sealing sets 10 and 11 substantially

1dentical and spaced one another 1n the longitudinal

direction, each sealing set including substantially rigid

movable sealing members 12 (FIGS. 2 and 3). The second

pipe 2 forms a supporting pilipe for the sealing device 5.

Fach sealing member 12 extends along a predetermined

angular sector 1n a circumferential direction and 1s
individually guided 1n displacement between a guard

position and a sealing position.

The first pipe 1 may 1nclude at least one smaller

plipe, for 1nstance a drill pipe 9 remaining 1n a bottom

H

part of the pipe 1. The sealing device 5 1s dimensioned

to have an outer diameter 1n the guard position small

enough so that the drill pipe 9 does not 1mpede the

device 5 to be 1introduced 1in the pipe 1. A front end

portion Z2E of the telescopic tube 2 can have a larger

diameter than the above mentioned outer diameter and can

H

be tapered, to facilitate 1ntroduction of the tube 2

while protecting the sealing device 5 1n the guard

position from radial shocks against the pipe 1.

As represented 1in FIG.3, the front tapered end

H

portion 2E of the telescopilic supporting pilipe 2 may

comprise fluid passages 2H directing a fluid flow towards
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ﬁ

sealing members 12 of a front sealing set 10, so that the

fluid pressure exerted on a sealing member 12 1n the

guard position by a fluid flow 1s able to pivot the

sealing member to reach the sealing position when the

sealing sets 10 and 11 are released. In the guard
position, the sealing sets 10 and 11 each comprise
sealing members 12 which overlap each other and leave

inter-blade spaces G between themselves through which the

fluid coming from the pipe 1 can pass. In this manner,

some Ifluid passes through the front sealing set 10 so

that a fluid pressure 1s also exerted on the rear sealing

set 11, which may serve to spread out the latter.

As represented 1n FIGS.3 and 4, the sealing members

12 are viewed both 1n a guard position and 1n a sealing

H H

position. More precisely, the top half parts of the

drawings show the sealing sets 10 and 11 1n the sealing
poslition 1n which several or all sealing members 12
extend 1n a plane which 1S perpendicular to a

H

longitudinal axis A of the supporting pipe 2. The sealing

members have side edges 12S extending 1n a radial

direction and which are 1n contact with each other 1n a

F

fluid-tight manner. The length of a side edge 12S 1s

—
p—

equal to or slightly greater than the radial length of

the 1nter-pipe space D1 between the two pipes 1 and 2. A

i

distal edge 12E of a sealing member 12 1s arc shaped with

L]

H

a radius sensibly equal to an 1inner radius of the first

pipe 1.

The Dbottom half parts of the drawings show the

sealing sets 10 and 11 in the guard position in which the
sealing members 12 are pivoted about 1ndividual axis
mounted on base members 17 which are secured to the

H

supporting pipe 2. The outer diameter of a sealing set 1s

minimized 1n the guard position.



CA 02804419 2013-01-04

WO 2012/004623 PCT/1B2010/002033

10

15

20

25

30

-11-

As represented 1n FIGS. 3 to 6, the sealing

members 12 are sliding sealing members each mounted

sliding along a first pivoting arm 13 according to a

predetermined travel L2. A first pivoting arm 13 1s

adapted to pivot on a corresponding base member 17, 1n a

g
p—

plane which contains the longitudinal axis A of the

supporting pipe 2, and comprises an oblong hole 13H which

1s traversed by a sliding pin 16 secured to the

corresponding sealing member 12. In this manner, a

sealing member 12 slides along the corresponding first

pivoting arm 13 between the guard position and the

H

sealing position, to allow a proximal edge of the sealing

member to come 1n sealing contact with the supporting

pipe 2 1n the sealing position.

As represented in FIG. 7, 1f a drill pipe 9 remailns

inside the pipe 1, the sealing device 5 can be adapted

—

so that only one sealing member 12 of a sealing set 10 or

11 1s substantially i1mpeded by the drill pipe 9 to pivot.

H

The angular sector of a sealing member 12 1n the

cilrcumferential direction can be predetermined so that a

non-sealed area 19 around the drill pipe 9 1s relatively

H H

small and acceptable 1n view o0of the sealed area of the

inter-pipe space.
Advantageously, the telescopic connection module 3

may comprise an angular positioning system to rotate the

telescopic supporting pipe 2 about 1ts longitudinal axis

A 1n order to angularly position the sealing device

relative to the drill pipe 9. In that case, 1t may be

provided a gap 1n the circumferential direction between

F

two consecutive sealing members of a sealing set 10 or 11,

so that the drill pipe 9 fits 1nto this gap when the

sealing set 1s spread out with all sealing members being

pivoted.
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As represented 1in FIGS. 8 and 9, a non-sliding
sealing member 1s secured to a second pivoting arm 14 and
has a length L1 which 1s slightly greater than the radial

H

length D1 of the inter-pipes space. In an embodiment of

the sealing device 5, each sealing set 10 and 11 includes

I I

an alternation of sliding sealing members and of non-

H

sliding sealing members. The sliding sealing members of a

sealing set can be like those represented in FIGS. 10 and

11, and can have substantially the same length L1 as the

H

non-sliding sealing members. They can be positioned for

instance shifted forward relative to the non-sliding

I H

sealing members of the set. The number of sliding sealing

H

members can be about the same as the number o: NOoN-—

sliding sealing members, which lowers the manufacturing
costs since the non-sliding sealing members are easier to
produce due to their simpler structure.

When the sealing members 12 have a length L1 which

1s greater than a radial 1length Dl of said the 1nter-

pilpes space, they form an generally tapered arrangement.

A distal edge 12E of a sealing member 12 can Dbe

elliptically shaped 1n order to be 1n sealing contact

H

with the 1nner surface of the first pipe 1. Most or all

sealing members 12 can overlap each other in a

significantly fluid-tight manner, somewhat like the tiles

I H

of a roof. This configuration 1s advantageous to avoid

ﬁ

breaking the sealing device 1n the sealing position 1if

H

some lateral efforts tend to i1incline one pipe relative to

the other, because the sealing members can pivotally

retract to reduce the strains applied on them. The

ability of the sealing members to retract also

H

facilitates withdrawal of the second pipe 2 from the

H

first pipe 1 1f disassembling o

F

the pilpe connection 1s

needed.



CA 02804419 2013-01-04

WO 2012/004623 PCT/1B2010/002033

10

15

20

25

30

_13-

As represented 1in FIG. 10, the sealing members 12
1in the guard position are prevented to be displaced
towards the sealing position thanks to a retaining device

which comprilses at least one retalning ring 395

surrounding the front sealing set. Both front and rear

I

sealing sets 10 and 11 1nclude an alternation of sliding

sealing members able to slide on theilir pivoting support

H

arms and of non-sliding sealing members. The non-sliding

H

sealing members are not represented i1in the drawings, for

F

sake of conciseness. Two retaining rings 35 may be used

respectively for the sliding sealing members and the non-

g
p—

sliding sealing members of a same sealing set, 1n order

F

to sequentially release the two kinds of sealing members

and to decrease mutual friction between theilr overlappiling

edges when the sealing sets spread out.

F

Fach sealing member of the rear sealing set 1s not

strictly parallel to the corresponding front sealing
member and 1s linked to the latter through a link cable

32 extending sensibly 1n a longitudinal direction, soO

chat the rear set 1s retained by the front set. Each 1link

cable 32 1s arranged so as to be slack 1in the sealing

position represented 1n FIG. 11, to allow possible

—

deviations of parallelism between the front and rear

sealing members which ensures that a rear sealling member

H

‘1cilent pressure of contact against

H

1s applied with a su

ﬁ

the 1nner surface of the pipe

The retaining device further comprises at least one

retaining cable 31 passing by pulleys, connected to the

enclosure and able to be actuated to pull forward the
retalning ring 35 so as to release the ring and to allow

the sealing members 12 to be displaced 1n the sealing

position, as represented 1n FIG. 11. Two retaining cables

31 arranged diametraly on the telescopic second pipe Z
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)

can be preferred to efficiently pull forward  the

retalning ring.

In an alternative embodiment not shown, two

retalning rings wilith retalning cables extending rearwards

could be provided respectively for the front and rear

sealing sets. The retaining rings could Dbe therefore

H

ceaslly re-positioned by a robot 1f the second pipe 2 and

the sealing device represented 1n FIG. 11 have to be

withdrawn from the first pipe 1 to be used again 1n

another first pipe.

F

As represented 1n FIG. 12, a second embodiment of a

telescopic connection module comprises a sealing device

F

15 according to a second embodiment of the invention. The

connection module 30 can be also disposed on the sea

floor, and 1s connected to a broken pipe 1 carrving oil.
The sealing device 15 1includes sealing members 22 which
are mounted to slide on guidance ramps 23 secured to the
supporting telescopic pilipe 2. A guidance ramp 23 1S

dedicated to a single sealing member 22 and 1s arranged

so that the sealing member moves away from the supporting

pilpe 2 when 1t 1s displaced towards 1ts sealing position.

H

The sealing device 15 comprises two sets of

respectively front and rear sealing members 22. Two
longitudinally aligned sealing members 22 are rigidly

linked to each other through a linking bar 22L so as to

H

form a movable pailir of sealing members which spread out

simultaneously when rising along the respective guidance

ramps 23. Therefore, the two sealing sets spread out

F

simultaneously. The guidance ramps 23 0 a sealing set

are distributed 1n a circumferential direction and form a

conical arrangement which bears on an annular sealing

wall 25.
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H

The displacement of the two sealing sets to the

sealing position can be performed thanks to the pressure

F

exerted on the sealing members of the front sealing set

by the o011l flowing out from the broken pipe 1. A front

—

tapered end of the telescopic pipe 2 comprises apertures

2H adapted so that a flow of 01l passing through said

apertures exerts the needed pressure on the front sealing

set, 1n order to displace the two sealing sets when a

H

retaining device which can be analogue to the one of the

first embodiment 18 released.

—

In all embodiments of a sealing device according to

H

the 1nvention, the displacement of a sealing set 1s not

necessarily performed thanks to the sole pressure exerted

by a fluid flowing out from a pipe. A mechanical device,

for 1nstance energized by at least one spring, can be

H

used to perform at least a part of said displacement. AS

~—

represented 1n FIG. 12, each pair of 1linked front and

rear sealing members can be connected to a reel 26

through a cable 27 attached to the rear sealing member.

The reel 20 exerts on the cable 27 a pulling force

F

adapted to pull rearwards said palr of sealing members at

F

least on a part of the displacement path to the sealing

position which 1s represented 1n dash 1line. It can be

noted that the fluid pressure on the sealing sets

increases along the displacement path, as well as 1n the

previous embodiment described 1in reference to FIGS. 10

and 11. Therefore, the pulling forces exerted by the

H H

reels 26 may be useful only for a first part of the

displacement path.

As represented 1in FIG. 13, the sealing members 22

I

of a front sealing set 20 are alternatively shifted in

the longitudinal direction so that they overlap each

other 1n the guard position, whereas they are adapted to
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be arranged 1n a same plane 1n the sealing position so as
to be 1n sealing contact with the annular sealing wall 25.

However, a plane arrangement 1n the sealing position 1s

not necessary. A satisfactory sealing may be obtained

also with overlapping sealing members, even though an

H

adaptation of the annular sealing wall 25 would be needed.

H

The sealing members of a rear sealing set 21 are

alternatively shifted 1n the same manner.

F

As represented in FIG. 14, a proximal edge of each

sealing member 22 1s provided with a guiding base member

24 adapted to cooperate 1n a sliding manner with a

I

corresponding guidance ramp 23. A distal edge 22E of a

sealing member 22 1s arc shaped with a radius equal to an

H

inner radius of the first pipe 1. The sealing members

have side edges 225 extending 1n a radial direction.

As represented 1n FIG. 15, a sealing set 20 or 21

may comprise two sealing members 227 which have shapes

H

ferent from the shape of the sealing members 22,

H
p—

being dai:

H

1n order to provide a better sealing at the vicinity of a

dri1ll pipe 9 remaining 1n the first pipe 1. Each sealing

member 22’ has a concave side cut adapted so as to

decrease the non-sealed area 19 around the drill pipe 9

1n the seallng position, as represented 1n FIG. 16.

As represented 1n FIG. 17, a telescopic connection

module may comprise a sealing device according to a third

H

embodiment of the 1nvention. The sealing device 18

H

mounted on the 1nside surface of a supporting telescopic

pipe 1 which has an inner diameter larger than an outer

F

diameter of a broken pipe 2 to be sealed. The sealing

device comprises a sealing set 10’ formed with pivoting

sealing members 127 similar to the sealing members 12 1n

ﬁ

the first embodiment of the invention.
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H

As represented 1in FIG. 19, at least a part of the

sealing members 127 are each mounted to slide along a
dedicated pivoting arm 13’7 according to a predetermined
travel, a pivoting arm 137 being adapted to pivot 1in a

~—

plan which contains a longitudinal axis of the telescopic

pipe 1. The pivoting arms 137 are mounted on supports 177

H

which are secured to the i1inside surface of the supporting

pipe 1, and have rotation axis which are coplanar 1n a

H

plane perpendicular to said longitudinal axis. Of course,

ﬁ

a part of the sealing members 12’ can be mounted secured

to dedicated second pivoting arms and overlap with

adjacent sliding sealing members 127 1n the sealing

position, 1n the same manner as for the embodiment

previously described in reference to FIGS. 8 and 9.

As represented 1n FIG. 18, the sealing members 12’

H

of the sealing device rotate from the guard position to

the sealing position drawn 1n dash 1line thanks to the

I

pressure of a fluid flowing out from the second pipe Z

1inside the telescopic pipe 1. The connection module which

supports the telescopic pipe 1, not represented, can be

H

temporary closed except at the 1nlet of the telescopic

pipe 1, 1n order to 1ncrease the fluid pressure exerted

—

on the sealing set 10’. A front portion of the telescopic

L]

pipe 1 may comprise an 1nner tapered shield 1E adapted to

gulde and to protect the pipe 1 around the broken pipe 2

and which serves also as an abutment part for the sealing

members 12’7 1n the sealing position.

H

In any embodiment of a telescopic connection module

ﬁ

according to the 1nvention, the enclosure of the module

may comprise at least one output conduct suitable to

allow that some i1incoming liguid coming i1nto the enclosure

through the telescopic tube o0of the module leaves the

enclosure through the output conduct. An output conduct ©
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1s represented 1in FIG. 2, which can be connected to a

tanker ship to canalize to the tanker a major part the

o1l flowing out from the broken pipe 1.

H

In any embodiment of a sealing device according to

the invention, the movable sealing members are

substantially rigid but they may 1nclude edge parts made

ﬁ

of a flexible material, for 1nstance mounted at the arc

H

shaped distal edges of the sealing members, 1n order to

improve a Ssealing contact between an edge part and a
broken pipe and/or the supporting pipe and/or an adjacent
sealing member.

A telescopilic connection module and a sealing device

according to the i1invention are not suitable only for

underwater environment, but can be used 1n any hostile

H

environment where a device for connecting pilipes 1n a

sealed manner cannot be manually 1nstalled.

As wi1ill be appreciated, the present 1nvention does

H

not 1limit 1tself to the embodiments described here above

purely as examples; the i1invention also extends to other

embodiments covered by the claims.
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Claims

1/ A sealing device for making at least partially fluid-
tight a connection between a first pipe having a
predetermined 1nslde diameter and a second pipe having an
outside dlameter smaller than said inside diameter of the
first pipe, a part of the second pipe extending in a
longitudinal direction and being able to be engaged in
the filrst pipe while leaving an 1nter-pipes space between
the two pipes in the radial direction, the sealing device
being mounted on a supporting plpe which is one of the
first and second pipes and being adapted to spread out in
sald 1nter-pipes space from a guard position to a sealing
position,

characterized in that 1t comprises at least one sealing
set i1ncluding substantially rigid movable sealing members
which extend each along a predetermined angular sector in
a clrcumferential direction and are individually guided
1in displacement between said guard position and said

sealing position.

2/ The sealing device according to claim 1, wherein in
the guard position of a said sealing set, several sealing
members overlap each other and leave 1inter-blade spaces
between themselves through which a fluid coming from one

of sald two pilpes can pass.

3/ The sealing device according to any one of claims 1
and 2, wherein in the sealing position of a said sealing
set, several sealing members extend 1n a plane
perpendicular to a longitudinal axis of said supporting
pipe, and salid sealing members have side edges extending

1n a radial direction.
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4/ The sealing device according to any one of claims 1 to
3, wherein at least one said sealing member 1s mounted to
slide on a guidance ramp which 1is arranged so that said
sealing member moves away from said supporting pipe when

it 1is displaced towards said sealing position.

5/ The sealing device according to any one of claims 1
and 2, wherein in the sealing position of a said sealing
set, several sealing members form a generally tapered
arrangement, said sealing members having a length which

is greater than a radial length of said inter-pipes space.

6/ The sealing device according to c¢laim 5, wherelin in
sald sealing position, several sealing members overlap
and cover each other 1in a significantly fluid-tight

MmMallrier .

7/ The sealing device according to any one of claims 1 to
6, wherein at least one sailid sealing member 1s arranged
so that its displacement to said sealing position 1s
performed at least partly thanks to the pressure exerted
on said sealing member by a fluid circulating 1n at least

one of said first and second pipes.

8/ The sealing device according to any one of claims 1 to
7, comprising two said sealing sets substantially
identical and spaced one another 1in the longitudinal

direction.

9/ The sealing device according to any one of claims 1 to
8, wherein at least one said sealing member 1s a sliding

sealing member mounted sliding along a first plvoting arm
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according to a predetermined travel, said first pivoting
arm being adapted to pivot 1n a plan which contains a

longitudinal axis of said supporting pilpe.

10/ The sealing device according to claim 9, wherein a
sald sealing set 1ncludes an alternation of said sliding
sealing members and of non-sliding sealing members which

are secured to second pivoting arms.

11/ The sealing device according to any one of claims 1
to 10, wherein 1n salid guard position said sealing
members are prevented to be displaced towards said
sealing position thanks to a retalning device which
comprises at least one retaining member surrounding at
least one said sealing set, sald retaining device further
comprising releasing means able to release said retailning
member sSso as to allow said sealing members to be

displaced towards said sealing position.

12/ A telescopic connection module, comprising an
enclosure and a telescopic tube 1n communication with an
inner space of said enclosure, said telescopic tube being
movable 1n translation between a rearward position and a
forward position and comprising a front portion provided
wilith a sealing device according to any one of claims 1 to

11.

13/ The telescopic connection module according to claim

12 comprising an actuation mechanism provided with
pivoting rods adapted to actuate said telescopic tube,

sald actuation mechanism being arranged in said enclosure

and comprising a toggle lever able to lock said forward

position of the tube.
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14/ The telescopic connection module according to any one
of claims 12 and 13, comprising at least one guiding arm
hinged to said enclosure, said guiding arm being adapted
to come 1n contact with a pipe to be connected to said
module and to position said pipe substantially 1n axis

alignment with a longitudinal axis of said telescopic

tube.

15/ The telescopic connection module according to any one
of claims 12 to 14, wherein said enclosure comprises at
least one output conduct suitable to allow that some
incoming ligquid coming into the enclosure through said

telescopic tube leaves the enclosure through said output

conduct.
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