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Description

[0001] The invention relates to bypass valves for use
in wellbores, particularly but not exclusively to bypass
valves used during the setting of hydraulic anchor pack-
ers.
[0002] The drilling industry often has need to monitor
the depth and angular orientation of a tool (such as a
whipstock) within a wellbore and to rigidly secure the
tool within the wellbore once a required position has
been achieved. The depth and orientation of a tool is
typically determined through use of a measurement-
while-drilling (MWD) tool. However, MWD tools require
a flow of wellbore fluid through a string in order to com-
municate a measured depth and orientation to the sur-
face and the flow rates involved are often sufficiently
high to prematurely set the hydraulic anchor packer in
use.
[0003] To overcome this problem, strings are often
provided with a bypass valve located between the MWD
tool and the anchor packer. When the depth and orien-
tation of the string is being monitored, wellbore fluid is
pumped through the MWD tool via the string bore and
then bled to the wellbore annulus so as to prevent the
pressure differential across the hydraulic anchor packer
rising to the level required for setting. Once the string
has been arranged in the desired position, the hydraulic
anchor packer is set by increasing of the flow rate of
wellbore fluid down the string. The increase in flow rate
results in an associated increase in dynamic pressure
at the bypass valve. Once this dynamic pressure in-
creases to a predetermined magnitude, the bypass
valve is activated and the fluid path between the well-
bore annulus and the string bore is closed. The wellbore
fluid is thereby directed downhole to the anchor packers
where the appropriate setting pressure (typically a
1500-3000 psi differential between the inside and out-
side of the anchor packer) is then applied.
[0004] A conventional bypass valve incorporates a
piston which slides within a cylinder in response to dy-
namic wellbore fluid pressure. The wall of the cylinder
is provided with a plurality of holes through which fluid
may pass from the string bore to the wellbore annulus.
The piston is held by biasing means (such as a spring),
a shear pin or a combination thereof so as to permit fluid
flow through said holes in the cylinder. However, when
the predetermined dynamic pressure is achieved, the
biasing means and/or shear pin is overcome and the pis-
ton slides within the cylinder so that said holes become
sealingly closed.
[0005] A problem associated with this type of bypass
valve is that no warning is given at the surface of an
imminent closing of the bypass valve and, consequently,
of a potentially imminent setting of the anchor packer. A
bypass valve is disclosed in UK patent application no.
9625547.6 (publication no. GB 2 307 932 A) which in-
corporates means for controlling the movement of the
piston within the cylinder. The disclosed arrangement is

such that movement of the piston is initially restricted so
that the cylinder holes are only partially closed. The re-
stricted passage to the wellbore annulus thereby creat-
ed results in increased pressure losses which may be
detected at the surface. Nevertheless, the dynamic
pressure at the bypass valve has been allowed to rise
to the predetermined activating magnitude and remedial
action (i.e. a cycling of the bypass valve) must then be
taken before full closure of the cylinder holes can be
achieved. This remedial action is time consuming and,
in certain applications, can be inconvenient and poten-
tially problematic.
[0006] Further prior art bypass valves to which the
present invention pertains are disclosed in US 4 768 598
and US 5 443 129. The latter document describes a by-
pass valve according to the preamble of the appended
claims. However, this prior art valve requires a partial
closing of the fluid path between the valve interior and
exterior which is achieved by movement of the piston.
[0007] It is an object of the present invention to pro-
vide a bypass valve for use in a wellbore which commu-
nicates an imminent closure of the bypass valve to the
surface.
[0008] The present invention provides a bypass valve
for selectively isolating the interior of a downhole as-
sembly from the exterior thereof, the bypass valve com-
prising: a body incorporating a wall provided with at least
one opening extending therethrough; a piston slidably
mounted in the body such that a first position of the pis-
ton relative to the body establishes a passage from the
interior of the body to the exterior of the body via the
opening and such that a second position of the piston
relative to the body substantially isolates the interior of
the body from the exterior of the body; and means for
increasing the force exerted on the piston by a given
flow of fluid through the bypass valve such that the re-
sultant force on the piston is insufficient to move the pis-
ton to the second position; characterised in that the force
increasing means increases the force exerted on the
piston by a given fluid flow in response to a predeter-
mined flow of fluid through the bypass valve.
[0009] Thus a bypass valve according to the present
invention may be employed in downhole operations in
a similar manner to prior art bypass valves. However, if
the rate of fluid flow through the bypass valve is in-
creased (either intentionally or unintentionally) so that
said predetermined fluid flow is achieved then said
means is activated. As a consequence, the force exert-
ed on the piston by fluid flowing through the bypass
valve is increased. Although the resultant force on the
piston is not sufficient to move the piston so as to effect
closure, the activation of said means generates a reac-
tive force which resists the fluid flow. This resistance can
be detected at the surface and thereby provides an in-
dication that the fluid pressure differential across the
length of the piston has increased to a predetermined
level and that further unchecked increases will result in
closure of the bypass valve.
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[0010] The force increasing means preferably com-
prises means for restricting the passage of fluid past the
piston. Furthermore, the passage of fluid past the piston
is preferably provided by a fluid pathway comprising a
longitudinal bore extending through the piston. The fluid
pathway ideally also comprises at least one aperture in
the piston providing fluid communication between the
piston bore and a fluid route past the piston being at
least partially located exteriorly of the piston. In such an
arrangement, the passage restricting means preferably
comprises a second piston mounted in said piston bore
so as to be slidably moveable between positions in
which said at least one aperture is either open, closed
or partially closed. It is preferable for the second piston
to be biased into a position wherein said at least one
aperture is open. Said piston may be biased by mean
of a spring. Alternatively, the second piston may be held
by means of a shear pin in a position wherein said at
least one aperture is open. Preferably, the second piston
is moveable into a position wherein said at least one ap-
erture is closed. The second piston is preferably provid-
ed with a longitudinal bore extending therethrough.
[0011] Preferably, the geometry of the piston is such
that the piston, once in said second position, is biased
into said second position by means of a static fluid pres-
sure differential across said piston.
[0012] A bypass valve according to the present inven-
tion thereby has the advantage over the prior art of pro-
viding an indication at the surface of an imminent clo-
sure of the bypass valve. Once said indication is detect-
ed, the bypass valve may be closed, without the need
for remedial action, by simply increasing the rate of fluid
flow down the associated string.
[0013] Embodiments of the present invention will now
be described with reference to the accompanying draw-
ings, in which:

Figure 1 is a cross-sectional side view of a first em-
bodiment of the invention arranged in an unset con-
figuration;
Figure 2 is a cross-sectional side view of said first
embodiment arranged in a partially set configura-
tion;
Figure 3 is a cross-sectional side view of said first
embodiment arranged in a set configuration; and
Figure 4 is a cross-sectional side view of a second
embodiment of the invention arranged in a set con-
figuration.

[0014] A first bypass valve 2 according to the present
invention is shown in Figures 1, 2 and 3. This bypass
valve 2 comprises a cylindrical body 4 housing a number
of internal components moveable in response to dynam-
ic fluid pressure.
[0015] The cylindrical body 4 is defined by top and
bottom subs 6,8 respectively threadedly engaged with
the uphole and downhole ends of a central body element
10. The top sub 6 is provided with a female connector

12 for threadedly engaging the uphole end of the bypass
valve 2 with a string. Similarly, the bottom sub 8 is pro-
vided with a male connector 13 for threadedly engaging
the downhole end of the bypass valve 2 with a string.
The assembled elements of the cylindrical body 4 define
a longitudinal bore 14 in which the aforementioned
moveable components are located. Axial movement of
said components within the bore 14 is restricted by
means of a downhole facing internal shoulder 16 pro-
vided by the downhole end of the top sub 6 and an up-
hole facing internal shoulder 18 provided by the uphole
end of the bottom sub 8. Furthermore, fluid communi-
cation between the exterior of the cylindrical body 4 and
the longitudinal bore 14 thereof is permitted by means
of four apertures 20 extending laterally through the wall
of the central body element 10. The body apertures 20
are equi-spaced about the longitudinal axis of the by-
pass valve 2 and are arranged in a common plane which
is perpendicular to said longitudinal axis.
[0016] The internal surface 22 of the central body el-
ement 10 is provided with a recess 24 located uphole of
the body apertures 20 which, as will be described below,
allows a secondary flow of fluid through the bypass
valve 2 during use. Furthermore, the internal surface 22
is provided with an annular stop member 26. This stop
member 26 is located downhole of the body apertures
20 and radially projects into the bore 14. In use, the stop
member 26 provides means for constraining the afore-
mentioned moveable components in addition to the
downhole and uphole facing internal shoulders 16,18.
[0017] Appropriate pressure relief means 28 (for ex-
ample, a burst disc, a pressure relief valve, or a number
of suitably sized nozzles) is provided in the bottom sub
8 so as to allow the escape of fluid from the bore 14
when the static pressure therein increases to a prede-
termined level. The fluid pressure within the bypass
valve 2 may be thereby retained within acceptable limits.
In this way, undesirable damage to the bypass valve 2
and the associated string, particularly during an anchor
setting operation, may be avoided.
[0018] As mentioned above, a number of moveable
components are retained within the bore 14 between the
downhole and uphole facing internal shoulders 16,18.
These components include a primary piston 30, a pri-
mary compression spring 32, a primary piston extension
member 34, a secondary piston 36, and a secondary
compression spring 38.
[0019] The primary piston 30 is generally cylindrical
in shape and defines a primary piston bore 40. The
downhole portion of the primary piston 30 is provided
with four laterally extending piston apertures 42. The
piston apertures 42 are similar to the body apertures 20
both in size and in arrangement. In addition to these ap-
ertures 42, the uphole portion of the primary piston 30
is provided with a first set of secondary piston apertures
44. These apertures 44 are equi-spaced about the lon-
gitudinal axis of the bypass valve 2 and are arranged in
a common plane perpendicular to said axis. Further-
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more, each of the secondary piston apertures 44 ex-
tends from the primary piston bore 40 in a downhole and
radially outward direction. A generally central portion of
the primary piston 30 is provided with a second set of
secondary piston apertures 46. The apertures 44,46 of
the first and second sets are arranged about said longi-
tudinal axis in an identical manner and are identical in
size. However, the second set of secondary piston ap-
ertures 46 differs from the first set in that each aperture
46 of the second set extends from the primary piston
bore 40 in an uphole and radially outward direction. The
directions in which the secondary piston apertures
44,46 extend reduce the pressure losses associated
with a fluid flow through the bypass valve 2. Both said
first and second sets are comprised of the six secondary
piston apertures. An alternative number of apertures
44,46 may be used as appropriate.
[0020] The primary compression spring 32 is located
downhole of the primary piston 30 and abuts the uphole
facing internal shoulder 18. The primary piston exten-
sion member 34 is located between the primary piston
30 and the primary compression spring 32. The arrange-
ment is such that the primary compression spring 32
presses the primary piston extension member 34 into
abutment with the primary piston 30 which is in turn
pressed uphole into abutment with the downhole facing
internal shoulder 16.
[0021] With the primary piston 30 pressed against the
downhole facing internal shoulder 16 as shown in Figure
1, the bypass valve 2 is arranged in an unset configura-
tion. In this configuration, the primary compression
spring 32 is sufficiently compressed to prevent prema-
ture downhole movement of the primary piston 30. Fur-
thermore, the geometry of the primary piston 30 is such
that, when positioned as shown in Figure 1 (i.e when the
bypass valve 2 is in the unset configuration), the first set
of secondary piston apertures 44 is located adjacent the
uphole region of body element recess 24, the second
set of secondary piston apertures 46 is located adjacent
the downhole region of the body element recess 24, and
the piston apertures 42 are located adjacent the body
apertures 20.
[0022] In the unset configuration, the first and second
sets of secondary piston apertures 44,46 provide fluid
communication between the primary piston bore 40 and
the body element recess 24. Thus, fluid passing through
the bypass valve 2 will tend to flow both along the entire
length of the primary piston bore 40 and also along a
secondary path which bypasses a central section of the
bore 40. In following the secondary path, a downhole
flow of fluid passes from the primary piston bore 40
through the first set of secondary piston apertures 44
and into an annular passage 48 defined by the body el-
ement recess 24 and the external surface of the primary
piston 30. Said fluid then flows downhole through the
annular passage 48 and back into the primary piston
bore 40 via the second set of secondary piston aper-
tures 46.

[0023] Furthermore, with the bypass valve 2 arranged
in the unset configuration, fluid communication between
the piston apertures 42 and the body apertures 20 is
ensured by means of a circumferential recess 50 pro-
vided in the interior surface of the central body element
10 and a circumferential recess 52 provided in the ex-
terior surface of the primary piston 30. The circumferen-
tial recesses 50,52 are respectively provided in the re-
gion of the body apertures 20 and the piston apertures
42. Accordingly, with the bypass valve 2 arranged in the
unset configuration, the body apertures 20 and piston
apertures 42 are in fluid communication with one anoth-
er by means of an annular space 54 defined by the cir-
cumferential recesses 50,52. A leakage of fluid from the
annular space 54 (i.e. into any space between the cen-
tral body element 10 and the primary piston 30) is pre-
vented by means of two O-ring seals 56,58. A third O-
ring seal 60 is also provided so as to prevent the ingress
of wellbore fluid through the body aperture 20 when the
bypass valve 2 is in the set configuration shown in Fig-
ure 3.
[0024] The secondary piston 36 is located within the
primary piston bore 40 between the first and second sets
of secondary piston apertures 44,46 (when the bypass
valve 2 is arranged in the unset configuration). The sec-
ondary piston 36 is generally cylindrical in shape and
has a bore 37 extending therethrough. The downhole
end portion of the secondary piston 36 is received within
the primary piston bore 40 downhole of an uphole facing
internal shoulder 62 provided on the interior surface of
the primary piston 30. An O-ring seal 64 located below
said shoulder 62 prevents leakage of fluid between the
primary and secondary pistons 30,36. The uphole end
of the secondary piston 36 is provided with a spring stop
66 which is annular in shape and retained adjacent the
secondary piston 36 by means of a circlip (not shown).
The secondary compression spring 38 is located be-
tween the spring stop 66 and the uphole facing internal
shoulder 62 of the primary piston 30. When the bypass
valve 2 is in the unset configuration, the secondary com-
pression spring 38 presses the secondary piston 36 up-
hole into abutment with a circlip 68 mounted in the pri-
mary piston bore 40. The arrangement is such that the
secondary piston 36 may be moved downhole relative
to the primary piston 30 and close the second set of sec-
ondary piston apertures 46. When the second set of sec-
ondary piston apertures 46 are closed in this manner,
the bypass valve 2 is arranged in the partially set con-
figuration (see Figure 2).
[0025] During use, the bypass valve 2 is typically lo-
cated in a string downhole of a MWD tool and uphole of
a hydraulic anchor packer and is run down a wellbore
in the unset configuration shown in Figure 1. In this way,
fluid may be pumped down the string so that the depth
and orientation of the packer may be monitored using
the MWD tool. As in the prior art, premature setting of
the packer is prevented by virtue of a bleeding of fluid
from the interior of the bypass valve to the wellbore an-
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nulus. With reference to Figure 1, it can be seen that the
bleeding of fluid from the string is achieved by means of
the fluid pathway provided by the body and piston aper-
tures 20,42 and the annular space 54.
[0026] If the rate of fluid flow through the bypass valve
increases (either intentionally or unintentionally) to a
predetermined level sufficient to overcome the bias of
the secondary compression spring 38, then the second-
ary piston 36 moves downhole within the primary piston
bore 40. The downhole movement of the secondary pis-
ton 36 is limited by means of a stop 70 provided on the
primary piston 30, but is sufficient to close the second
set of secondary piston apertures 46. The secondary
flow of fluid via the annular passage 48 is thereby pre-
vented. Consequently, with the bypass valve 2 arranged
in the partially set configuration, all the fluid passing
through the bypass valve 2 must flow through the pri-
mary piston bore 40 and the secondary piston bore 37.
This results in an increase in the force exerted by the
fluid flow on the primary piston 30. However, the stiff-
ness of the primary compression spring 32 is such that
this increased force is not sufficient to move the primary
piston 30 downhole within the cylindrical body 4 and set
the bypass valve 2. Nevertheless, the increased force
corresponds with an increased pressure loss which may
be clearly detected at the surface.
[0027] Once in the partially set configuration, the by-
pass valve 2 may be set by further increasing the rate
of fluid flow through the bypass valve. If the setting of
the bypass valve 2 is not required, then the detected
movement of the secondary piston 36 suggests that the
fluid flow rate should be reduced so as to avoid acciden-
tal setting in the event of a unintentional further fluid flow
rate increase. Appropriate remedial action may then be
taken.
[0028] Once the fluid flow rate through the bypass
valve 2 is sufficient to overcome the bias of the primary
compression spring 32, the primary piston 30 will move
downhole within the cylindrical body 4 so as to sealingly
close the body apertures 20. All fluid entering the bypass
valve 2 is then directed downhole through the string so
that the required anchor setting pressure may be gen-
erated. Once the anchors have been set, the bypass
valve 2 may be placed back into the unset configuration
by simply reducing the rate of fluid flow.
[0029] A second bypass valve 90 according to the
present invention is shown, in a set configuration, in Fig-
ure 4. The second bypass valve 90 is substantially iden-
tical to the first bypass valve 2 and corresponding com-
ponents are labelled in the drawings with the same ref-
erence numerals. A minor difference between the two
embodiments is the different number of secondary pis-
ton apertures 44,46 employed. However, the important
difference between the two embodiments is in the de-
sign of the primary piston 30 which is provided with a
downhole facing external shoulder 92 located between
the O-ring seals 58,60 used to seal the body apertures
20 when in the set configuration. A corresponding up-

hole facing internal shoulder 94 is provided on the inter-
nal surface 22 of the central body element 10 at a loca-
tion below the body apertures 20. The arrangement is
such that, when the second bypass valve 90 is in the
set configuration, a static fluid pressure differential is
generated across the length of the primary piston 30,
the magnitude of which is sufficient to resist the bias of
the primary compression spring 32 and therefore main-
tain the bypass valve 90 in the set configuration without
the need for a circulation of fluid through the string. Once
set, the second bypass valve 90 may be opened by
bleeding off fluid pressure at the surface.
[0030] The present invention is not limited to these
specific embodiments described above. Alterative em-
bodiments will be apparent to a reader skilled in the art.

Claims

1. A bypass valve (2) for selectively isolating the inte-
rior of a downhole assembly from the exterior there-
of, the bypass valve (2) comprising: a body (4) in-
corporating a wall provided with at least one open-
ing (20) extending therethrough; a piston (30) slid-
ably mounted adjacent the body (4) such that a first
position of the piston (30) relative to the body (4)
establishes a passage from the interior of the body
(4) to the exterior of the body (4) via the at least one
opening (20) and such that a second position of the
piston (30) relative to the body (4) substantially iso-
lates the interior of the body (4) from the exterior of
the body (4); and means (36) for increasing the
force exerted on the piston (30) by a given flow of
fluid through the bypass valve (2) such that the re-
sultant force on the piston (30) is insufficient to
move the piston (30) to the second position; char-
acterised in that the force increasing means (36)
increases the force exerted on the piston (30) by a
given fluid flow in response to a predetermined flow
of fluid through the bypass valve (2).

2. A bypass valve (2) as claimed in Claim 1, wherein
the force increasing means comprises means (36)
for restricting the passage of fluid past the piston
(30).

3. A bypass valve (2) as claimed in Claim 2, wherein
the passage of fluid past the piston (30) is permitted
by a fluid pathway comprising a longitudinal bore
(40) extending through the piston (30).

4. A bypass valve (2) as claimed in Claim 3, wherein
the fluid pathway further comprises at least one ap-
erture (46) in the piston (30) providing fluid commu-
nication between the piston bore (40) and a fluid
route (44,48) past the piston (30) being at least par-
tially located exteriorly ofthe piston (30).

7 8



EP 1 161 614 B1

6

5

10

15

20

25

30

35

40

45

50

55

5. A bypass valve (2) as claimed in Claim 4, wherein
the passage restricting means comprises a second
piston (36) mounted in said piston bore (40) so as
to be slidably movable between positions in which
said at least one aperture (46) is opened or closed
to varying extents.

6. A bypass valve (2) as claimed in claim 5, wherein
the second piston (36) is biased into a position per-
mitting fluid communication through said at least
one aperture (46).

7. A bypass valve (2) as claimed in claim 6, wherein
the second piston (36) is biased by means of a
spring (38).

8. A bypass valve (2) as claimed in claim 5, wherein
the second piston (36) is held by means of a shear
pin in a position permitting fluid communication
through said at least one aperture (46).

9. A bypass valve (2) as claimed in any of claims 5 to
8, wherein the second piston (36) is movable into a
position in which said at least one aperture (46) is
closed so as to prevent fluid communication there-
through.

10. A bypass valve (2) as claimed in any of claims 5 to
9, wherein the second piston (36) is provided with
a longitudinal bore (37) extending therethrough.

11. A bypass valve (2) as claimed in any of the preced-
ing claims, wherein the geometry of the piston (30)
is such that the piston (30), once in said second po-
sition, is biased into said second position by means
of a static fluid pressure differential across said pis-
ton (30).

Patentansprüche

1. Bypassventil (2) zum selektiven Trennen des Inne-
ren einer Bohrlochanordnung von ihrem Äußeren,
wobei das Bypassventil (2) Folgendes umfasst: ei-
nen Körper (4) mit einer Wand, die mit wenigstens
einer sich durch sie hindurch erstreckenden Aus-
sparung (20) versehen ist, einen Kolben (30), der
so neben dem Körper (4) gleitbar montiert ist, dass
eine erste Stellung des Kolbens (30) relativ zum
Körper (4) einen Durchgang vom Inneren des Kör-
pers (4) über die wenigstens eine Aussparung (20)
zum Äußeren des Körpers (4) herstellt und dass ei-
ne zweite Stellung des Kolbens (30) relativ zum
Körper (4) im Wesentlichen das Innere des Körpers
(4) vom Äußeren des Körpers (4) trennt, und eine
Einrichtung (36) zum Vergrößern der auf den Kol-
ben (30) ausgeübten Kraft durch einen bestimmten
Fluiddurchfluss durch das Bypassventil (2), sodass

die resultierende auf den Kolben (30) wirkende
Kraft nicht ausreicht, um den Kolben (30) auf die
zweite Stellung zu bewegen; dadurch gekenn-
zeichnet, dass die Kraft vergrößernde Einrichtung
(36) die auf den Kolben (30) ausgeübte Kraft durch
einen bestimmten Fluiddurchfluss in Reaktion auf
einen vorbestimmten Fluiddurchfluss durch das By-
passventil (2) vergrößert.

2. Bypassventil (2) nach Anspruch 1, bei dem die Kraft
vergrößernde Einrichtung eine Einrichtung (36)
zum Drosseln des Vorbeiströmens von Fluid am
Kolben (30) umfasst.

3. Bypassventil (2) nach Anspruch 2, bei dem das Vor-
beiströmen von Fluid am Kolben (30) von einem
Fluidweg erlaubt wird, der eine Längsbohrung (40)
umfasst, die sich durch den Kolben (30) erstreckt.

4. Bypassventil (2) nach Anspruch 3, bei dem der
Fluidweg ferner wenigstens eine Öffnung (46) im
Kolben (30) aufweist, die für Fluidkommunikation
zwischen der Kolbenbohrung (40) und einer Fluid-
route (44, 48) am Kolben (30) vorbei, die wenig-
stens teilweise außerhalb des Kolbens (30) ange-
ordnet ist, sorgt.

5. Bypassventil (2) nach Anspruch 4, bei dem die
Durchgangsdrosselvorrichtung einen zweiten Kol-
ben (36) aufweist, der in der genannten Kolbenboh-
rung (40) sitzt, um gleitbar zwischen Stellungen be-
wegt werden zu können, in denen die genannte we-
nigstens eine Öffnung (46) verschieden weit geöff-
net oder geschlossen ist.

6. Bypassventil (2) nach Anspruch 5, bei dem der
zweite Kolben (36) in eine Stellung vorgespannt
wird, die Fluidkommunikation durch die genannte
wenigstens eine Öffnung (46) erlaubt.

7. Bypassventil (2) nach Anspruch 6, bei dem der
zweite Kolben (36) mithilfe einer Feder (38) vorge-
spannt wird.

8. Bypassventil (2) nach Anspruch 5, bei dem der
zweite Kolben (36) mithilfe eines Scherbolzens in
einer Stellung gehalten wird, die Fluidkommunika-
tion durch die genannte wenigstens eine Öffnung
(46) erlaubt.

9. Bypassventil (2) nach einem der Ansprüche 5 bis
8, bei dem der zweite Kolben (36) in eine Stellung
bewegt werden kann, in der die genannte wenig-
stens eine Öffnung (46) geschlossen ist, um Fluid-
kommunikation durch sie hindurch zu verhindern.

10. Bypassventil (2) nach einem der Ansprüche 5 bis
9, bei dem der zweite Kolben (36) mit einer sich

9 10



EP 1 161 614 B1

7

5

10

15

20

25

30

35

40

45

50

55

durch ihn erstreckenden Längsbohrung (37) verse-
hen ist.

11. Bypassventil (2) nach einem der vorhergehenden
Ansprüche, bei dem die Geometrie des Kolbens
(30) so ist, dass der Kolben (30), wenn er sich in
der genannten zweiten Stellung befindet, durch ei-
ne statische Fluiddruckdifferenz am genannten Kol-
ben (30) in die genannte zweite Stellung vorge-
spannt wird.

Revendications

1. Une vanne de dérivation (2) pour isoler sélective-
ment l'intérieur d'un ensemble de fond de puits re-
lativement à l'extérieur de celui-ci, la vanne de dé-
rivation (2) comprenant : un corps (4) qui incorpore
une paroi pourvue d'au moins une ouverture (20) à
travers cette paroi ; un piston (30) monté de façon
coulissante à proximité du corps (4) de sorte qu'une
première position du piston (30) relativement au
corps (4) établit un passage entre l'intérieur du
corps (4) et l'extérieur du corps (4) par l'intermédiai-
re de ladite ouverture (20) (une au moins) et de sor-
te qu'une deuxième position du piston (30) relative-
ment au corps (4) isole sensiblement l'intérieur du
corps (4) relativement à l'extérieur du corps (4) ; et
des moyens (36) pour augmenter la force exercée
sur le piston (30) par un écoulement donné de fluide
à travers la vanne de dérivation (2), de sorte que la
force résultante exercée sur le piston (30) est insuf-
fisante pour déplacer le piston (30) jusqu'à la
deuxième position ; caractérisée en ce que les
moyens d'augmentation de force (36) augmentent
la force exercée sur le piston (30) par un écoule-
ment de fluide donné en réponse à un écoulement
de fluide prédéterminé à travers la vanne de déri-
vation (2).

2. Une vanne de dérivation (2) selon la revendication
1, dans laquelle les moyens d'augmentation de for-
ce comprennent des moyens (36) pour réduire le
passage de fluide au-delà du piston (30).

3. Une vanne de dérivation (2) selon la revendication
2, dans laquelle le passage du fluide au-delà du pis-
ton (30) est rendu possible par une voie d'achemi-
nement de fluide qui comprend un alésage longitu-
dinal (40) qui s'étend à travers le piston (30).

4. Une vanne de dérivation (2) selon la revendication
3, dans laquelle la voie d'acheminement de fluide
comprend en outre au moins une ouverture (46)
dans le piston (30), qui assure une communication
de fluide entre l'alésage du piston (40) et une voie
d'acheminement de fluide (44,48) au-delà du piston
(30), qui est placée au moins en partie à l'extérieur

du piston (30).

5. Une vanne de dérivation (2) selon la revendication
4, dans laquelle les moyens de restriction de pas-
sage comprennent un deuxième piston (36) monté
dans ledit alésage de piston (40) de sorte à pouvoir
se déplacer de façon coulissante entre des posi-
tions en lesquelles ladite ouverture (46) (une au
moins) est ouverte ou fermée de façon variable.

6. Une vanne de dérivation (2) selon la revendication
5, dans laquelle le deuxième piston (36) est soumis
à une chargé d'une façon qui le rappelle jusqu'à une
position rendant possible la communication de flui-
de à travers ladite ouverture (46) (une au moins).

7. Une vanne de dérivation (2) selon la revendication
6, dans laquelle le deuxième piston (36) est rappelé
au moyen d'un ressort (38).

8. Une vanne de dérivation (2) selon la revendication
5, dans laquelle le deuxième piston (36) est main-
tenu, au moyen d'une broche de cisaillement, en
une position qui rend possible une communication
de fluide à travers ladite ouverture (46) (une au
moins).

9. Une vanne de dérivation (2) selon l'une quelconque
des revendications 5 à 8, dans laquelle le deuxième
piston (36) peut être déplacé jusqu'à une position
en laquelle ladite ouverture (46) (une au moins) est
fermée de sorte à interdire toute communication de
fluide à travers cette ouverture.

10. Une vanne de dérivation (2) selon l'une quelconque
des revendications 5 à 9, dans laquelle le deuxième
piston (36) est pourvu d'un alésage longitudinal (37)
qui s'étend à travers ce piston.

11. Une vanne de dérivation (2) selon l'une quelconque
des revendications précédentes, dans laquelle la
géométrie du piston (30) est telle que le piston (30),
une fois en ladite deuxième position, est maintenu
en ladite deuxième position au moyen d'une pres-
sion différentielle statique de fluide qui est appli-
quée audit piston (30).
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