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Description

�[0001] The invention relates to a triggering mechanism
for a triggering valve of a hydraulic emergency unlock
circuit for unlocking hydraulically operated gripping mem-
bers of a riser connector which connects a lower end of
a riser to a wellhead on a sea floor.
�[0002] Drilling of offshore hydrocarbon wells is per-
formed by a drill string arranged in a riser extending from
a wellhead on the sea floor to a drilling vessel. The drilling
vessel may be anchored to the sea floor or kept in position
by thrusters of a dynamic positioning system. The lower
end of the riser is connected to the wellhead by a riser
connector, which includes some type of hydraulically op-
erated gripping members, such as fingers which in a
locked position clamp a flange of the lower end of the
riser.
�[0003] Connectors which may be used for connecting
a riser to a wellhead is disclosed in US 4 721 132, US 5
382 056 and US 6 234 252.
�[0004] In order to allow a movement of the drilling ves-
sel, which may be caused by wind, waves and current,
the riser is normally connected to the riser connector via
a flex joint which allows some angular displacement of
the riser. If the angular displacement of the riser exceeds
a maximum acceptable angle, dictated by maximum al-
lowable stresses in the wellhead, the riser or the drilling
vessel, the riser will be disconnected from the wellhead,
which is carried out by a hydraulic circuit which unlock
the hydraulically operated gripping members of the riser
connector.
�[0005] The hydraulic circuit which unlocks the hydrau-
lically operated gripping members may fail, and it is there-
fore preferred to have an emergency unlock circuit for
unlocking the gripping members. Further, to ensure a
high reliability, the activating of the emergency unlock
circuit should be reliable and independent of any external
connections or signals.
�[0006] The object of the invention is thus to provide a
triggering mechanism for a triggering valve of a hydraulic
emergency unlock circuit for unlocking hydraulically op-
erated gripping members of a riser connector which con-
nects a lower end of a riser to a wellhead on a sea floor,
which triggering mechanism shall be reliable, and the
triggering shall be independent of any external connec-
tions or signals.
�[0007] The object is achieved by a triggering mecha-
nism according to claim 1.
�[0008] The inventive triggering mechanism is used to-
gether with a riser connector as discussed above. Angu-
lar displacement of the riser is allowed by a flex joint
comprising a stationary part clamped by the gripping
members and an angularly displaceable part secured to
the lower end of the riser. The stationary part of the flex
joint and the displaceable part of the flex joint are coaxial
when the riser is in a non- �displaced position.
�[0009] According to the invention, the triggering mech-
anism comprises a cam ring which is secured to the dis-

placeable part of the flex joint, and which is coaxial with
the displaceable part of the flex joint. Further the trigger-
ing mechanism comprises hydraulic cylinders which are
secured to the stationary part of the flex joint, which are
parallel with an axis of the stationary part of the flex joint,
and which are arranged in a circle which is coaxial with
the stationary part of the flex joint. The hydraulic cylinders
have through- �going piston rods, and an actuator ring is
mechanically connected to ends of the piston rods which
point towards the cam ring. The actuator ring is thus co-
axial with the stationary part of the flex joint, and thus the
cam ring and the actuator ring are parallel when the sta-
tionary part of the flex joint and the displaceable part of
the flex joint are coaxial. The actuator ring have a clear-
ance to the cam ring. Pistons divide the hydraulic cylin-
ders in upper and lower chambers, the upper chambers
being on the actuator ring side of the pistons, the through-
going piston rods ensure equal cross-�sectional area in
the upper and lower chambers. Further cross-�connecting
conduits connect upper chambers with lower chambers
in oppositely located hydraulic cylinders. A trigger for the
triggering valve is located on the stationary part of the
flex joint, between the stationary part of the Sex joint and
the actuator ring. An example of flex joint surrounded by
several hydraulic cylinders can be found in the U.S. Pat-
ent document 4180285.
�[0010] An angular displacement of the riser will cause
an angular displacement of the cam ring. When the an-
gular displacement of the cam ring exceeds a predeter-
mined angle, which may happen in an emergency situ-
ation, the cam ring contacts the actuator ring and forces
the actuator ring towards the stationary part of the flex
joint, which causes movement of the piston rods and the
pistons. The movement of the pistons causes hydraulic
flow in the cross- �connecting conduits, which ensure
equal movement of pistons and piston rods in oppositely
located hydraulic cylinders. The actuator ring thereby
moves translatory, and activates the trigger for the trig-
gering valve, irrespectively of the direction of the angular
displacement of the riser.
�[0011] It is thereby provided a triggering mechanism
made by simple mechanical and hydraulic components,
which make the mechanism reliable. Further the trigger-
ing is caused by a direct and simple mechanical transfer
of the angular displacement of the riser, independent of
any external connections or signals.
�[0012] The invention will now be explained in closer
detail with reference to the enclosed drawings, in which:�

fig. 1 is a side view of a flex joint and a triggering mech-
anism according to the invention,

fig. 2 illustrates the triggering mechanism in closer de-
tail,

fig. 3 illustrates two cross- �connected hydraulic cylin-
ders forming parts of the inventive mechanism,
and
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fig. 4 illustrates a trigger for a triggering valve.

�[0013] Fig. 1 is a side view of a flex joint which connects
a riser to a riser connector. The flex joint comprises a
stationary part formed by a hub 3. A lower not illustrated
portion of the hub 3 is by means of not illustrated hydrau-
lically operated gripping members clamped in a not illus-
trated riser connector arranged below the hub 3. The
riser connector forms an upper part of a not illustrated
wellhead on a sea floor, which wellhead forms an upper
part of a not illustrated hydrocarbon well. The gripping
members may consist of fingers or dogs which in a locked
position exert a clamping force on the lower part of the
hub 3, which may have grooves corresponding to the
fingers.
�[0014] The flex joint further comprises a flexible ele-
ment 14, which may include steel- �reinforced rubber. The
flexible element 14 holds an angularly displaceable neck
15 which is integral with a flange 4. The flange 4 is by
means of bolts 17 and nuts 18 connected to a riser flange
16, which is integral with a riser 2. The neck 15 and the
flange 4 thereby constitute an angularly displaceable part
of the flex joint.
�[0015] The stationary part 3 of the flex joint has an axis
32, while the displaceable part 4 of the flex joint has an
axis 33. When the displaceable part 4 of the flex joint is
in a non-�displaced position, the axes 32 and 33 coincide.
�[0016] The riser 2 extends to a not illustrated drilling
vessel, and drilling of the hydrocarbon well is carried out
by a drill string extending from the drilling vessel through
the riser 2, through not illustrated openings in the flanges
16 and 4, the neck 15 and the flexible element 14, and
further down through the riser connector and the well-
head.
�[0017] Due to wind, waves and current, the drilling ves-
sel may move, which causes an angular displacement
of the riser 2, as illustrated in fig. 1, in which the riser 2
has been displaced by an angle α. The angle α will nor-
mally be monitored by a sensor (not illustrated). If the
angle α exceeds a maximum acceptable angle, which
may be caused by harsh weather or a failure in the po-
sitioning system for the drilling vessel, the riser will be
disconnected from the wellhead. This disconnection is
carried out by an automatic or manual activating of a
hydraulic circuit which unlock the gripping members of
the riser connector.
�[0018] The hydraulic circuit which unlock the gripping
members may fail, in which case the angular displace-
ment α of the riser will increase beyond the maximum
acceptable angle. In this case there is an emergency
situation, and to handle this situation, there is a hydraulic
emergency unlock circuit for unlocking the hydraulically
operated gripping members. Preferably, in order to be
self-�contained, the emergency unlock circuit should be
pressurised by hydraulic accumulators located within or
close to the wellhead. The invention relates to a triggering
mechanism for a triggering valve of the hydraulic emer-
gency unlock circuit. The emergency unlock circuit may

be designed in any manner known to a skilled person.
�[0019] Fig. 2 illustrates the triggering mechanism in
closer detail. The triggering mechanism comprises a cam
ring 5 which is welded to an attachment ring 19 which is
bolted to the flange 4 by the bolts 17 and the nuts 18.
The cam ring 5 is thereby secured to the displaceable
part of the flex joint and is coaxial with the displaceable
part of the flex joint.
�[0020] Hydraulic cylinders 6, 6’ are secured to the sta-
tionary part of the flex joint, i.e. the hub 3, by bolts 22
extending through flanges 21 of the hydraulic cylinders
6, 6’. The hydraulic cylinders 6, 6’ are parallel with the
axis 32 of the hub 3, and are arranged in a circle which
is coaxial with the hub 3. The hydraulic cylinders are dis-
tributed along their circle, and although only two hydraulic
cylinders are illustrated in fig. 1, there are a number of
hydraulic cylinders forming the circle.
�[0021] Fig. 3 illustrates two hydraulic cylinders 6, 6’.
The hydraulic cylinders are provided with through-�going
piston rods 7, 7’. An actuator ring 8 (not illustrated in fig.
3) is mechanically connected to ends of the piston rods
7, 7’ pointing towards the cam ring 5. This mechanical
connection is achieved by pins 25 in the ends of the piston
rods, which pins are secured in openings in the actuator
ring 8, e.g. by means of welding. A stiffening ring 20 is
welded to the actuator ring. The actuator ring 8 is coaxial
with the stationary part 3 of the flex joint. When the dis-
placeable part 4 of the flex joint is in the non-�displaced
position, i.e. α = 0, the cam ring 5 and the actuator ring
8 are parallel. Further, in the non-�displaced position,
there is a clearance between the actuator ring 8 and the
cam ring 5. As illustrated in fig. 1 and 2, the lower ends
of the piston rods 7, 7’ extend into recesses 24 in the hub
3. Springs 23 are located in the recesses, and biases the
piston rods 7, 7’ with the actuator ring 8 towards the cam
ring 5.
�[0022] Pistons 9, 9’ divide the hydraulic cylinders 6, 6’
in upper chambers 10, 10’ and lower chambers 11, 11’,
the upper chambers 10, 10’ being on the actuator ring 8
side of the pistons 9, 9’. The through-�going piston rods
7, 7’ ensure equal cross- �sectional area in the upper and
lower chambers. A cross-�connecting conduit 12 con-
nects upper chamber 10 of the right hydraulic cylinder 6
with lower chamber 11’ of the left hydraulic cylinder 6’,
and a cross-�connecting conduit 12’ connects upper
chamber 10’ of the left hydraulic cylinder 6’ with lower
chamber 11 of the right hydraulic cylinder 6. For the sake
of simplicity, the cross-�connecting conduits are not illus-
trated in fig. 1 and 2.
�[0023] A downward movement of piston rod 7 in the
right hydraulic cylinder 6 (see fig. 3) causes hydraulic
fluid to flow from lower chamber 11 of the right hydraulic
cylinder 6, through cross-�connecting conduit 12’, and into
upper chamber 10’ of the left hydraulic cylinder 6’. This
causes a similar downward movement of piston 9’ and
piston rod 7’ in the left hydraulic cylinder 6’, which in turn
causes hydraulic fluid to flow from lower hydraulic cham-
ber 11’ of the left hydraulic cylinder 6’, through cross-
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connecting conduit 12, and into upper chamber 10 of the
right hydraulic cylinder 6. In this way a movement of one
of the piston rods causes a similar movement of the other
piston rod, and the two hydraulic cylinders 6, 6’ thereby
form a pair of co- �acting hydraulic cylinders.
�[0024] As illustrated in fig. 1, the hydraulic cylinders 6
and 6’ are oppositely located. As discussed, there are
more hydraulic cylinders located in the circle of cylinders.
These other hydraulic cylinders also form similar pairs of
oppositely located co-�acting hydraulic cylinders intercon-
nected by cross-�connecting conduits. An external force
on the actuator ring 8 towards or away from the hub 3,
causing a movement of one or more of the piston rods,
thereby causes a similar movement of the other piston
rods and an even movement of the actuator ring 8, i.e.
the actuator ring moves translatory.
�[0025] Preferably, to achieve a convenient design, the
hydraulic cylinders have a number of six and are equally
spaced along their circle, forming three pairs, each pair
consisting of two oppositely located cross- �connected hy-
draulic cylinders.
�[0026] Fig. 4 illustrates a trigger for the triggering valve
1, mounted to the hub 3, between the hub 3 and the
actuator ring 8.
�[0027] The triggering mechanism functions as follows:
An angular displacement α of the riser 2 causes an iden-
tical angular displacement α of the cam ring 5, and when
the angular displacement α of the riser and the cam ring
5 exceeds a predetermined, maximum acceptable angle,
the cam ring 5 contacts the actuator ring 8 and forces
the actuator ring 8 towards the hub 3, as illustrated in fig.
1 and 2. As discussed above, due to the hydraulic cylin-
ders and the cross-�connecting conduits, the actuator ring
8 thereby moves translatory towards the hub 3. The ac-
tuator ring 8 contacts and activates the trigger for the
triggering valve 1, which causes an activating of the hy-
draulic emergency unlock circuit, which unlocks the hy-
draulically operated gripping members of the riser con-
nector.
�[0028] Due to the translatory movement of the actuator
ring 8, the trigger for the triggering valve 1 will be activated
irrespectively of its location along the circumference of
the hub 3, or in other words, irrespectively of the direction
of the angular displacement α of the riser 2.
�[0029] Fig. 4 illustrates a preferred trigger, formed by
a valve stem 13 of the triggering valve 1. The valve 1 is
a standard hydraulic valve, and is included in the emer-
gency unlock circuit by hydraulic tubing 27 and 28. In fig.
4 the valve 1 is closed, i.e. there is no connection between
tubing 27 and 28. If the valve stem 13 is depressed, the
valve is opened, i.e. a connection between tubing 27 and
28 is established, and the emergency unlock circuit is
activated.
�[0030] The triggering valve 1 is located in a recess 29
in the hub 3, and the valve stem 13 is extending through
and guided by a bore 26 in the hub 3. A valve stem plate
30 is attached on top of the valve stem 13, and a spring
31 is compressed between the hub 3 and the valve stem

plate 30. The spring 31 thereby biases the valve stem 13
upwards, into the position illustrated in fig. 4, in which the
triggering valve 1 is closed. When the actuator ring 8 is
moved downwards by the cam ring 5, as discussed
above, the actuator ring 8 contacts the valve stem plate
30, and presses the valve stem plate 30 and the valve
stem 13 down, which opens the valve 1, which opens an
initialising flow in the emergency unlock circuit.
�[0031] It is thereby provided a simple mechanical trig-
gering mechanism which is independent of any external
connections or signals, and which due to its simplicity is
reliable.
�[0032] Fig. 1 and 2 illustrate an embodiment of the in-
vention in which the triggering mechanism is realised by
separate components mounted to the hub 3. Alternative-
ly, the hydraulic cylinders 6, 6’ may be formed by bores
in the hub 3. Further the cross-�connecting conduits 12,
12’ may be formed by channels in the hub 3. In this way
the mechanism will be integrated in the hub 3, and the
mechanism will thereby be better protected from envi-
ronmental hazards, e.g. falling objects
�[0033] Fig. 4 illustrates a trigger for the triggering valve
which is essentially integrated in the hub 3, and which is
thereby essentially protected from environmental haz-
ards.

Claims

1. A triggering mechanism for a triggering valve (1) of
a hydraulic emergency unlock circuit for unlocking
hydraulically operated gripping members of a riser
connector which connects a lower end of a riser (2)
to a wellhead on a sea floor, angular displacement
(α) of the riser (2) is allowed by a flex joint comprising
a stationary part (3) connected to the riser connector
by the gripping members and an angularly displace-
able part (4) secured to the lower end of the riser (2),
the stationary part (3) of the flex joint and the dis-
placeable part (4) of the flex joint being coaxial when
the riser (2) is in a non- �displaced position,�
wherein the triggering mechanism comprises:�

a cam ring (5) which is secured to and coaxial
with the displaceable part (4) of the flex joint,
hydraulic cylinders (6, 6’) which are secured to
the stationary part (3) of the flex joint and are
parallel with an axis of the stationary part (3) of
the flex joint, and which are arranged in a circle
which is coaxial with the stationary part (3) of
the flex joint,
through-�going piston rods (7, 7’) of the hydraulic
cylinders (6, 6’),
an actuator ring (8) mechanically connected to
ends of the piston rods (7, 7’) pointing towards
the cam ring (5), the actuator ring (8) then being
coaxial with the stationary part (3) of the flex
joint, the actuator ring (8) is arranged with a
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clearance to the cam ring (5), the cam ring (5)
and the actuator ring (8) then being parallel
when the stationary part (3) of the flex joint and
the displaceable part (4) of the flex joint are co-
axial,
pistons (9, 9’) dividing the hydraulic cylinders (6,
6’) in upper chambers (10, 10’) and lower cham-
bers (11, 11’), the upper chambers (10, 10’) be-
ing on the actuator ring (8) side of the pistons
(9, 9’), the through-�going piston rods (7, 7’) en-
sure equal cross- �sectional area in the upper and
lower chambers,
cross- �connecting conduits (12, 12’) connecting
upper chambers (10, 10’) with lower chambers
(11, 11’) in oppositely located hydraulic cylin-
ders (6, 6’),
a trigger (13) for the triggering valve (1) located
on the stationary part (3) of the flex joint, be-
tween the stationary part (3) of the flex joint and
the actuator ring (8),
whereby an angular displacement (α) of the riser
(2) causes an angular displacement (α) of the
cam ring (5), when the angular displacement (α)
of the cam ring (5) exceeds a predetermined an-
gle the cam ring (5) contacts the actuator ring
(8) and forces the actuator ring (8) towards the
stationary part (3) of the flex joint, causing move-
ment of the piston rods (7, 7’) and the pistons
(9, 9’), causing hydraulic flow in the cross- �con-
necting conduits (12, 12’), which ensure equal
movement of pistons (9, 9’) and piston rods (7,
7’) in oppositely located hydraulic cylinders (6,
6’), � the actuator ring (8) thereby move transla-
tory, causing an activating of the trigger (13) for
the triggering valve (1), irrespectively of the di-
rection of the angular displacement (α) of the
riser (2).

2. A triggering mechanism according to claim 1, where-
in the trigger for the triggering valve (1) is formed by
a valve stem (13) of the triggering valve (1), which
valve stem when depressed by the actuator ring (8)
opens an initialising flow in the emergency unlock
circuit (28, 29).

3. A triggering mechanism according to claim 1, where-
in the hydraulic cylinders (6, 6’) are equally spaced
along their circle, forming three pairs, each pair con-
sisting of two oppositely located hydraulic cylinders.

4. A triggering mechanism according to claim 1, where-
in the piston rods (7, 7’) of the hydraulic cylinders (6,
6’) are biased (23) towards the cam ring (5), thereby
forcing the actuator ring (8) towards the cam ring (5).

5. A triggering mechanism according to claim 1, where-
in the hydraulic cylinders (6, 6’) are formed by bores
of the stationary part (3) of the flex joint.

6. A triggering mechanism according to claim 1 or 6,
wherein the cross- �connecting conduits (12, 12’) are
formed by channels of the stationary (3) part of the
flex joint.

7. A triggering mechanism according to claim 1 or 6,
wherein the trigger for the triggering valve (1) is in-
tegrated in the stationary part (3) of the flex joint.

Patentansprüche

1. Auslösemechanismus für ein Auslöseventil (1) eines
hydraulischen Entriegelungskteislaufs zum Entrie-
geln hydraulisch betätigter Greifteile eines Steiglei-
tungsanschlussstutzens, der ein unteres Ende einer
Steigleitung (2) mit einem Bohrloch am Meeres-
grund verbindet, eine Winkelverschiebung (α) der
Steigleitung (2) durch einen Gelenkverbinder er-
möglicht wird, der ein feststehendes Teil (3), das
durch die Greifteile am Steigleitungsanschlussstut-
zen angeschlossen ist, und ein im Winkel verschieb-
bares Teil (4) umfasst, das am unteren Ende der
Steigleitung (2) befestigt ist, wobei das feststehende
Teil (3) des Gelenkverbinders und das verschiebba-
re Teil (4) des Gelenkverbinders koaxial sind, wenn
sich die Steigleitung (2) in einer nicht verschobenen
Stellung befindet, �
wobei der Auslösemechanismus umfasst:�

einen Nockenring (5), der am verschiebbaren
Teil (4) des Gelenkverbinders befestigt und mit
diesem koaxial ist,
Hydraulikzylinder (6, 6’), die am feststehenden
Teil (3) des Gelenkverbinders befestigt und mit
einer Achse des feststehenden Teils (3) des Ge-
lenkverbinders parallel sind, und die in einem
Kreis angeordnet sind, der koaxial mit dem fest-
stehenden Teil (3) des Gelenkverbinders ist,
durchgehende Kolbenstangen (7, 7’) der Hy-
draulikzylinder (6, 6’),
einen Stellring (8), der mechanisch an die Enden
der Kolbenstangen (7, 7’) angeschlossen ist, die
zum Nockenring (5) hin weisen, wobei der Stell-
ring (8) dann koaxial mit dem feststehenden Teil
(3) des Gelenkverbinders ist, der Stellring (8)
mit einem Spiel am Nockenring (5) angeordnet
ist, wobei der Nokkenring (5) und der Stellring
(8) dann parallel sind, wenn das feststehende
Teil (3) des Gelenkverbinders und das ver-
schiebbare Teil (4) des Gelenkverbinders koaxi-
al sind,
Kolben (9, 9’), welche die Hydraulikzylinder (6,
6’) in obere Kammern (10, 10’) und untere Kam-
mern (11, 11’) unterteilen, wobei, wenn sich die
oberen Kammern (10, 10’) auf der Seite des
Stellrings (8) der Kolben (9, 9’) befinden, die
durchgehenden Kolbenstangen (7, 7’) eine glei-
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che Querschnitts fläche in den oberen und un-
teren Kammern sicherstellen,
Querverbindungskanäle (12, 12’), welche die
oberen Kammern (10, 10’) mit den unteren Kam-
mern (11, 11’) in entgegengesetzt angeordne-
ten Hydraulikzylindern (6, 6’) verbinden,
einen Auslöser (13) zum Auslösen des Auslö-
seventils (1), der am feststehenden Teil (3) des
Gelenkverbinders zwischen dem feststehenden
Teil (3) des Gelenkverbinders und dem Stellring
(8) angeordnet ist,
wobei eine Winkelverschiebung (α) der Steig-
leitung (2) eine Winkelverschiebung (α) des
Nockenrings (5) bewirkt, der Nockenring (5),
wenn die Winkelverschiebung (α) des Nocken-
rings (5) einen vorbestimmten Winkel über-
schreitet, den Stellring (8) berührt und den Stell-
ring (8) zum feststehenden Teil (3) des Gelenk-
verbinders hin druckt, wodurch eine Bewegung
der Kolbenstangen (7, 7’) und der Kolben (9, 9’)
bewirkt wird, wodurch ein hydraulischer Durch-
fluss in den Querverbindungskanalen (12, 12’)
hervorgerufen wird, die eine gleiche Bewegung
der Kolben (9, 9’) und Kolbenstangen (7, 7’) in
den entgegengesetzt angeordneten Hydraulik-
zylindern (6, 6’) sicherstellen, der Stellring (8)
sich dadurch translatorisch bewegt, wodurch
eine Aktivierung des Auslösers (13) für das Aus-
löseventil (13) ungeachtet der Richtung der Win-
kelverschiebung (α) der Steigleitung (2) bewirkt
wird.

2. Auslösemechanismus nach Anspruch 1, wobei der
Auslöser für das Auslöseventil (1) aus einer Ventil-
spindel (13) des Auslöseventils (1) besteht, die,
wenn sie durch den Stellring (8) nach unten gedrückt
wird, einen Initialisicrungsdurchfluss im Notentriege-
lungsschaltkreis (28, 29) eröffnet.

3. Auslösemechanismus nach Anspruch 1, wobei die
Hydraulikzylinder (6, 6’) entlang ihres Kreises gleich
beabstandet sind, wodurch drei Paare gebildet sind,
wobei jedes Paar aus zwei entgegengesetzt ange-
ordneten Hydraulikzylindern besteht.

4. Auslösemechanismus nach Anspruch 1, wobei die
Kolbenstangen (7, 7’) der Hydraulikzylinder (6, 6’)
zum Nockenring (5) hin geneigt ist (23), wodurch der
Stellring (8) zum Nockenring (5) hin gedrückt wird.

5. Auslösemechanismus nach Anspruch 1, wobei die
Hydraulikzylinder (6, 6’) von Bohrungen des festste-
henden Teils (3) des Gelenkverbinders gebildet
sind.

6. Auslösemechanismus nach Anspruch 1 oder 6, wo-
bei die Querverbindungskanäle (12, 12’) von Kanä-
len des feststehenden Teils (3) des Gelenkverbin-

ders gebildet sind.

7. Auslösemechanismus nach Anspruch 1 oder 6, wo-
bei der Auslöser für das Auslöseventil (1) in das fest-
stehende Teil (3) des Gelenkverbinders eingebaut
ist.

Revendications

1. Mécanisme de déclenchement pour une soupape
de déclenchement (1) d’un circuit hydraulique de dé-
blocage d’urgence pour débloquer des éléments de
prise fonctionnant de façon hydraulique d’un raccord
de colonne montante qui raccorde une extrémité in-
férieure d’une colonne montante (2) à une tête de
puits sur le fond de l’océan, le déplacement angulaire
(α) de la colonne montante (2) est permis par un joint
flexible comprenant une partie fixe (3) raccordée au
raccord de la colonne montante par les éléments de
prise et une partie mobile angulaire (4) fixée à la
partie inférieure de la colonne montante (2), la partie
fixe (3) du joint flexible et la partie mobile (4) du joint
flexible étant coaxiales lorsque la colonne montante
(2) est dans une position non mobile,�
dans lequel le mécanisme de déclenchement
comprend : �

• une couronne à cames (5) qui est fixée de façon
coaxiale à la partie mobile (4) du joint flexible,
• des cylindres hydrauliques (6, 6’) qui sont fixés
à la partie fixe (3) du joint flexible et sont paral-
lèles à un axe de la partie fixe (3) du joint flexible
et qui sont disposés dans un cercle qui est
coaxial à la partie fixe (3) du joint flexible,
• des tiges de piston traversantes (7, 7’) des cy-
lindres hydrauliques (6, 6’),
• une bague de commande (8) raccordée mé-
caniquement aux extrémités des tiges de piston
(7, 7’) orientée vers la couronne à cames (5), la
bague de commande (8) étant ensuite coaxiale
à la partie fixe (3) du joint flexible, la bague de
commande (8) est disposée avec un espace
mort par rapport à la couronne à cames (5), la
couronne à cames (5) et la bague de commande
(B) étant ensuite parallèles lorsque la partie fixe
(3) du joint flexible et la partie mobile (4) du joint
flexible sont coaxiales,
• des pistons (9, 9’) divisant les cylindres hydrau-
liques (6, 6’) dans les chambres supérieures (10,
10’) et les chambres inférieures (11, 11’), les
chambres supérieures (10, 10’) étant situées du
côté de la bague de commande (8) des pistons
(9, 9’), les tiges de piston traversantes (7, 7’)
garantissent une zone transversale égale dans
les chambres supérieures et inférieures,
• des conduits d’interconnexion (12, 12’) raccor-
dant les chambres supérieures (10, 10’) aux
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chambres inférieures (11, 11’) dans les cylin-
dres hydrauliques (6, 6’) situés à l’opposé,
• un dispositif de déclenchement (13) pour la
soupape de déclenchement (1) situé sur la par-
tie fixe (3) du joint flexible, entre la partie fixe (3)
du joint flexible et la bague de commande (8),

moyennant quoi un déplacement angulaire (α) de la
colonne montante (2) entraîne un déplacement an-
gulaire (α) de la couronne à cames (5), lorsque le
déplacement angulaire (α) de la couronne à cames
(5) dépasse un angle prédéterminé, la couronne à
cames (5) entre en contact avec la bague de com-
mande (8) et oblige la bague de commande (8) à
aller vers la partie fixe (3) du joint flexible, entraînant
un mouvement des tiges de piston (7, 7’) et des pis-
tons (9, 9’), entraînant le flux hydraulique dans les
conduits d’interconnexion (12, 12’), ce qui garantit
un mouvement égal des pistons (9, 9’) et des tiges
de piston (7, 7’) dans les cylindres hydrauliques (6,
6’) situés à l’opposé, la bague de commande (8) se
déplace ainsi avec un mouvement de translation, en-
traînant une activation du dispositif de déclenche-
ment (13) pour la soupape de déclenchement (1),
quelle que soit la direction du déplacement angulaire
(α) de la colonne montante (2).

2. Mécanisme de déclenchement selon la revendica-
tion 1, dans lequel le dispositif de déclen chement
de la soupape de déclenchement (1) est formé par
une tige de soupape (13) de la soupape de déclen-
chement (1), laquelle tige de soupape (13), lorsqu’el-
le est abaissée par la bague de commande (8), ouvre
un flux d’initialisation dans le circuit de déblocage
d’urgence (28, 29).

3. Mécanisme de déclenchement selon la revendica-
tion 1, dans lequel les cylindres hydrauliques (6, 6’)
sont espacés à intervalle égal le long de leur cercle,
formant trois paires, chaque paire étant composée
de deux cylindres hydrauliques situés à l’opposé.

4. Mécanisme de déclenchement selon la revendica-
tion 1, dans lequel les tiges de piston (7, 7’) des cy-
lindres hydrauliques (6, 6’) sont orientées (23) vers
la couronne à cames (5), forçant ainsi la couronne
à cames (8) à aller vers la bague de commande (5).

5. Mécanisme de déclenchement selon la revendica-
tion 1, dans lequel les cylindres hydrauliques (6. 6’)
sont formés par des alésages de la partie fixe (3) du
joint flexible.

6. Mécanisme de déclenchement selon la revendica-
tion 1 ou 6, dans lequel les conduits d’interconnexion
(12, 12’) sont formés par des canaux de la partie fixe
(3) du joint flexible.

7. Mécanisme de déclenchement selon la revendica-
tion 1 ou 6, dans lequel le dispositif de déclenche-
ment pour la soupape de déclenchement (1) est in-
tégré dans la partie fixe (3) du joint flexible.

11 12 



EP 1 485 571 B1

8



EP 1 485 571 B1

9

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 4721132 A [0003]
• US 5382056 A [0003]

• US 6234252 B [0003]
• US 4180285 A [0009]


	bibliography
	description
	claims
	drawings

