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(57) Abrégée/Abstract:
The Invention relates to a flow control device which Is insertable into a fluid pipeline (K) and comprising a valve (1), an obturator with
membrane (2), and anchoring flaps (3) that can deploy like umbrella spokes under the action of an elastic stress until it presses
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(57) Abrege(suite)/Abstract(continued):
against the wall (P) of the pipeline (K). According to the invention, the membrane (2) and the flaps (3) are mutually attached to and
disposed on a same side of the valve body (10) , so that as the flaps (3) deploy the membrane (2) deploys at the same time until the

membrane presses against the internal wall of the pipeline (K) and the fluid exerts on the deployed membrane a pressure which
Increases the pressure of the flaps (3) against this wall (P).
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ABSTRACT

The 1invention relates to a flow control device which
1s insertable into a fluid pipeline (K) and comprising
a valve (1), an obturator with membrane (2), and
anchoring flaps (3) that can deploy 1like umbrella
spokes under the action of an elastic stress until it

presses against the wall (P) of the pipeline (K).

According to the 1invention, the membrane (2) and the
flaps (3) are mutually attached to and disposed on a
same side of the wvalve body (10), so that as the flaps
(3) deploy the membrane (2) deploys at the same time
until the membrane presses against the internal wall
of the pipeline (K) and the fluid exerts on the
deployed membrane a pressure which 1ncreases the

pressure of the flaps (3) against this wall (P).

Figure 2.
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FLOW CONTROL DEVICE, WITH ASSISTED ANCHORING,

INSERTABLE INTO A PIPELINE.

FIELD OF THE INVENTION
The invention generally relates to techniques for
operating pipeline networks, and 1n particular gas

pipelines.

BACKGROUND OF THE INVENTION

More ©precisely, the 1nvention relates to a flow
control device that 1is 1inserted, during operation,
into a pipeline in which a fluid, for example a
gaseous fluid, is flowing from upstream to downstream,
this device comprising at least one safety or stop
valve having a body with an upstream side and a
downstream side, an annular obturator wlith a
deformable tubular membrane, and anchoring means
integral with the wvalve body and which are used to
secure it, while in operation, in the pipeline, the

valve being used to stop, at least selectively, a
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central fluid wvein delimited at the center of the
pipeline, the membrane being able to deploy radially
to channel the fluid toward the central vein, and the
anchoring means comprising a plurality of flaps, each
having one linked end, fixed in position 1n relation
to the valve body, and one free end, moving 1n
relation to the valve body, these flaps deploying
radially like umbrella spokes under the action of an
elastic stress until their free ends press agalinst the

internal wall of the pipeline.

A device of this type is described in particular 1n

patent application EP 1 388 697.

This patent application, which was submitted by the
same applicant, advocates the wuse of flaps pressed
against the internal wall of the pipeline by means of
their own elasticity, under the effect of which the

flaps deploy.
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Although it has wundeniable qualities, this known
device has only been shown to provide, under certailn
circumstances, a blocking force that 1is insufficient

to resist the fluid pressure without risk of migration

inside the pipeline.

SUMMARY OF THE INVENTION
In this context, the aim of the 1i1nvention 1s to
propose a device that can be inserted into a pipeline

and kept 1in ©place there, even under difficult

conditions and without damaging said pipelilne.

To this end, the device according to the invention,
moreover 1in compliance with the generic definition
given in the preamble above, 1S essentially
characterized in that the membrane 1s attached to the
flaps and has a linked edge by which this membrane 1is
connected in a tight fashion to the wvalve body, and a
free edge disposed wupstream of the linked edge

opposite the free ends of the flaps, and in that when
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the flaps deploy, the membrane deploys at the same time by

—_

expansion of 1ts free edge, until this free edge presses

F

agalnst the internal wall of the pipeline, the fluid exerting

on the deployed membrane a pressure which 1ncreases the

-

pressure of the free ends of the flaps against the internal

wall of the pipeline.

 _—

As a result of this 1layout, the fluid pressure acts on the

membrane 1n a direction so as to 1ncrease the pressure of the

s—

flaps against the 1internal wall of the pipeline, the

-

force

maintaining the device in the pipeline being thus an increasing

function of the pressure.

In one non-limiting aspect, the present invention relates to a

flow control device 1inserted, during operation, 1nto a pipeline

having an internal wall and in which a fluid 1s flowing from

upstream to downstream, the flow control device comprising at

least one safety or stop valve with a body having an upstream

side and a downstream side, an annular obturator with a

deformable tubular membrane, and anchoring means 1ntegral with

the valve body and used to secure 1t, while 1n operation, in

the pipeline, the valve being used to stop, at least

)

selectively, a central fluid vein delimited at the center of
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pipeline, the membrane being capable of deploying radially

channel the fluid toward the central vein, and the anchoring

ns comprising a plurality of flaps, each of which has a

ked end fixed in position 1n relation to the valve body, and

a free end moving 1n relation to the valve body, the flaps

dep
ela

wal

in

ups

the
edg

flu

1NcC

the

The

aga

loying radially like umbrella spokes under the action of an

stic stress until their free ends press against the internal

1 of the pipeline, wherein this membrane 1s attached to the

flaps and has a linked edge by which the membrane 1s connected

a tight fashion to the wvalve body, and a free edge disposed

F

tream of the 1linked edge opposite the free ends of the

flaps, and wherein as the flaps deploy the membrane deploys at

ﬁ

same time by expansion of 1ts free edge, until the free

e presses against the internal wall of the pipeline, the

id exerting on the deployed membrane a pressure that

P

reases the pressure of the free ends of the flaps agailnst

internal wall of the pipeline.

free edge of the membrane may have a band that 1s pressed

inst the internal wall of the pipeline while 1n operation.
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Although the flaps may be articulated by their linked
ends, they may also be made of a flexible material
and, for example, be connected to the valve body by
their linked ends.

To increase the friction force of the flaps in the
pipeline, these flaps may have, on their free ends,

ridges forming retaining claws.

The device according to the 1invention may also
comprise a cone- oOr spilral-shaped spring disposed SO

as to apply said elastic stress.

Preferably, the membrane and the flaps are disposed on

the upstream side of the valve body.

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the i1nvention

will become clear from the description which 1s given
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below, as an indicative and non-limiting example, with

reference to the attached drawings, 1in which:

- figure 1 is a schematic side view of a device
according to the 1invention, shown folded 1in a

constriction sleeve, itself inserted into a pipeline;

- figure 2 1is a schematic side view of the device
illustrated in figure 1, shown deployed 1in the
pipeline after being ejected from the constriction

sleeve;

- figure 3 1is a schematic side view of the device
illustrated in figure 2, shown 1n an 1initial state of

membrane inflation;

- figure 4 1is a schematic side view of the device
illustrated in figures 2 and 3, shown 1n an advanced

state of membrane inflation;
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-figure 5 i1s a schematic sectional view of the device

illustrated in figure 1, shown in its folded state;

- figure 6 is a magnified view of the detail indicated

by reference VI of figure 5; and

- figure 7 1is an end view of the device shown 1in

figure 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As stated above, the i1invention relates to a flow
control device 1intended, during operation, to be
inserted 1into a pipeline K in which a fluid, for
example a gas, 1s flowing from upstream X- ¢to

downstream X+.

This device comprises a safety or stop wvalve 1, an

obturator with membrane 2, and anchoring means 3.
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The function of the valve 1, whose specific internal
structure has not been shown and does not belong to
the invention, 1s to stop, at least under certailn
predetermined conditions, a central fluid velin V

delimited in the center of the pipeline K (figure 2).

To the extent that it can fulfill its function, this
valve may have any structure and may 1n particular
have any shape known to a person skilled 1n the art,
for example either of the shapes described 1n patent

documents EP 1 059 481 and EP 1 388 697.

This valve has a body 10 with an upstream side 101 and
a downstream side 102, these sides being turned, while

in operation, upstream X- and downstream X+ of the

fluid flow respectively.

The obturator with membrane has an annular shape and
is composed of a deformable tubular membrane 2 that

can deploy radially to channel the fluid toward the
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central vein V, that 1is, to block the circulation of

fluid at the periphery of the body 10 of the valve 1.

The anchoring means 3, which are attached to the wvalve

body 10 and which are used to secure 1t while 1in
operation 1in the pipeline K, are composed of a

plurality of flaps 3.

Each flap 3 has a linked end 31 which 1s fixed 1in
position in relation to the valve body 10, and a free

end 32 which i1s moving in relation to the wvalve body

10.

The flaps 3 are continuously subjected to an elastic
stress so that, while 1in operation, they deploy
radially like umbrella spokes until their free ends 32

press against the internal wall P of the pipeline K.

In practice, the device may initially (figure 1) be

kept in a sleeve F while 1t 1s 1inserted 1into the
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pipeline K, the flaps 3 being in a folded position at

that time.

Once in place in the pipeline K, the device may be
ejected from the sleeve F by any known means, the
flaps 3 then deploying, as 1illustrated in figure 2,

under the action of the elastic stress they receive.

According to the invention, the membrane 2 1s attached

to the flaps 3 and has a linked edge 21 and a free

edge 22.

Preferably, the membrane 2 and the flaps 3 are

disposed on the upstream side 101 of the wvalve body

10.

The membrane 2 is connected in a watertight fashion to

the valve body 10 by its linked edge 21, while the

free edge 22 of this membrane 1s disposed upstream of
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the linked edge 21 and adjacent to the free ends 32 of

the flaps 3.

Under these conditions, the movements of the free edge

22 of the membrane follow the movements of the free
ends 32 of the flaps 3, the membrane 2 thus deploying
by expansion of its free edge 22 at the same time as

the flaps 3 deploy, until this free edge presses

against the internal wall P of the pipeline K.

As a result of this layout, the fluid exerts on the
deployed membrane 2 a pressure which 1ncreases the
pressure of the free ends 32 of the flaps 3 against

the internal wall P of the pipeline K.

In the event where the valve 1 1s activated, that 1is,
in the event where the central fluid vein V 1s
stopped, the membrane 2 may inflate (figures 3 and 4)
at the level of the areas of its surface which extend

between two adjacent flaps 3, and thus itself press
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against the wall P in order to help to keep the device

in the pipeline K.

The free edge 22 of the membrane advantageously has a
roll band 220, which 1s pressed while 1n operation

against the internal wall P of the pipeline K.

The flaps 3 are connected, by their linked ends 31, to
the upstream side 101 of the wvalve body 10 and may
therefore be composed of the same material as the

latter.

To avoid having to provide the free ends 32 of the
flaps 3 with articulations, the latter may be made of

a flexible material.

Moreover, these flaps 3 may have, on their free ends
32, ridges 320 forming retalining claws and increasing
the adhesion of the flaps on the internal wall P of

the pipeline K.
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Finally, the device may comprise a spring 4 (figure
7), 1n a cone or spiral shape, and disposed 1in the
membrane, remote from its linked edge 21, 1n order to

apply on the flaps the elastic stress which enables

them to deploy.
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CLAIMS

A flow control device inserted, during operation, 1into

a pipeline having an internal wall and in which a fluid

is flowing from upstream to downstream, the flow

control device comprising at least one safety or stop

valve with a body having an upstream side and a

downstream side, an annular obturator with a deformable
tubular membrane, and anchoring means integral with the
valve body and used to secure it, while 1in operation,

in the pipeline, the valve beilng used to stop, at least

selectively, a central fluid vein delimited at the

I

center of the pipeline, the membrane being capable orf

deploying radially to channel the fluid toward the

central vein, and the anchoring means comprising a

plurality of flaps, each of which has a linked end

fixed in position in relation to the valve body, and a

free end moving in relation to the valve body, the

flaps deploying radially like umbrella spokes under the

action of an elastic stress until their free ends press

against the internal wall of the pipeline, whereilin the

i1

menmbrane is attached to the flaps and has a linked edge

by which the membrane is connected 1n a tight fashion

A

to the valve body, and a free edge dilisposed upstream OL
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the linked edge opposite the free ends of the

and wherein as the

the same time by expansion of

free edge presses

pipeline,

pressure that 1incree

of the

The device according to claim 1,

15

agalnst the

gy

1S

free edge,

internal wall

ses the pressure of the

flaps against the internal wall of

whereln the

flaps,

flaps deploy the membrane deploys at

until the

of the

the fluid exerting on the deployed membrane a

free ends

the pipeline.

free edge

of the membrane has a roll band that 1s pressed against

the i1internal wall o:

The device according to claim 1 or 2,

are made of a

The device

wherein the

their linked ends.

The device

wherein the flaps

c the pipeline while 1n operation.

according to

have,

forming retaining claws.

flexible material.

any one

on theilr

according to any one oO:

O

wherein the flaps

ﬂ

- c¢claims 1 to 3,

flaps are connected to the valve body by

free

f claims 1 to 4,

ends, ridges
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corne- QX

according to any one O:

disposed so as to apply said elastic stress.

The device according to any one 0!

wherein the membrane and the

F

upstream side ot

the valve body.

The device according to any one

wherein the fluild 1s a gaseous

O

fluid.

- c¢claims 1 to b,
spiral-shaped spring
- claims 1 to o,

flaps are disposed on the

ﬁ

f claims

1 to 7,
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