
WO 03/025338 PCT/EP02/10470  1 Shut-off device The invention refers to a
shut-off device, in particular for application in the extraction of
natural gas and mineral oil, with a shut-off housing exhibiting an
admission channel  and in which a shut-off organ is positioned relative to
the admission channel for  adjustment between an open and a closed setting
and with an actuating device at least  for adjusting the shut-off organ
from the open to the closed setting. These types of shut-off devices are
used in practice especially in the extraction of  natural gas and mineral
oil. A suitable shut-off device can be used on the earth's  surface or
above sea level as well as below ground or below the surface of the sea in
the section of a delivery pipeline, in particular for gas or mineral oil,
whereby in this  case mineral oil or natural gas flow through the admission
channel of the shut-off  device. To shut off the admission channel a
shut-off organ is adjustably positioned  within the shut-off device between
an open and a closed position relative to the  admission channel. The
adjustment of the shut-off organ occurs through an electrical,  hydraulic,
pneumatic or, where applicable, manually operated actuation device. Such
an actuation device normally features a part similar to a rotating spindle,
and the shut- off organ can be adjusted through the rotation of the spindle
relative to the shut-off  housing. A disadvantage with the shut-off devices
known in practice is that they are of a very  complicated construction.
With hydraulic actuation, for example, appropriate  connections for the
hydraulic fluid and appropriate intake and outlet lines are  necessary.
This demands high complexity in terms of sealing and can lead to
undesirable contamination of the environment if leakages occur. With
electrically  operated shut-off devices appropriate electrical drives must
be arranged within the  shut-off housing, whereby the construction is also
very complicated and expensive.  With a manual actuation of the shut-off
device there is a further disadvantage in that  such an actuation in an
emergency is not possible where a fast adjustment of the shut- 



off organ into the closed position is required. The object of the invention
is the improvement of a shut-off device of the type  mentioned above such
that, especially in an emergency, fast adjustment of the shut-off WO
03/025338 PCT/EP02/10470  2 organ to the closed position is possible in a
constructively easy and economical  manner. The object is fulfilled in
conjunction with the features in terms of Claim 1 such that the  actuation
device exhibits a gas generation device for the production of an adjustment
pressure for adjusting the shut-off organ in the direction of the closed
position. The gas  generation device may create the adjustment pressure in
a manner similar to an explosion, so that the closed position is assumed by
the shut-off organ in a very short  time. This type of gas generation
device can be easily accommodated on or in the  shut-off housing. It should
be noted at this point that such a gas generation device can be arranged
for  emergency actuation of any shut-off device, even when it is actuated
manually,  electrically, hydraulically or pneumatically. The gas generation
device can realize the  fast adjustment in the direction of the closed
position. In the case of an electrical,  pneumatic or hydraulic actuation
the gas generation device can also be used as an  emergency actuation
device, in particular with the failure of the other actuation system  of
the shut-off organ. The shut-off organ can be formed, for example, by a
valve, tap, flap or similar device.  The gas generation device is arranged
in each case such that the shut-off organ is  adjustable from the open to
the closed position. With a shut-off device in common use  in natural gas
and mineral oil extraction the shut-off organ may be a slide with at least
one admission port. In the open position the admission port at least
partially overlaps  the admission channel so that fluid can pass through
the admission channel of the  shut-off housing. With an embodiment which is
constructively simple and economical to realize, the shut- 



off organ can be adjustable laterally with respect to the admission
channel, in particular  it can slide. In order to obtain the most direct
effect of the gas generation device on the shut-off  organ in a
constructively simple manner, a piston, movable in a space in the shut-off
housing, can be assigned to one pressure end of the shut-off organ. The
piston is WO 03/025338 PCT/EP02/10470  3 subjected to the adjustment
pressure generated by the gas generation device. The  appropriate
adjustment pressure is transferred via the piston to the shut-off organ.
The piston can, for example, be arranged with the shut-off organ such that
the organ is  passed through it. The piston can be fixed to the shut-off
organ by bolting down or  positioning on a suitable protrusion of the
shut-off organ relative to it. With a simple  shut-off device which can be
assembled, the shut-off organ can be supported with its  pressure end on an
internal side of the piston and the gas generation device can be  arranged
on the outside of the piston. In the simplest case the support can be
realized  in that the pressure end stands on the internal side of the
piston. It is also possible that  the pressure end is fixed in a releasable
manner on the internal side of the piston or  also the piston is formed as
one part with the shut-off organ. The gas generation device  here is
assigned to the opposite external side of the piston which is subject to
pressure  during the explosive production of the gas. A simply constructed
and easily obtainable gas generation device is, for example, a  gas
generator such as is used in airbags or similar. This can be triggered
electronically  for the production of the gas. The pressure produced by
such a gas generator and in  particular the explosive generation of the
pressure can be used very well for the quick  and reliable adjustment of
the shut-off organ in the direction of the closed position. In a simple
embodiment, the gas generation device can be arranged within the shut-off
housing, in particular within the pressure space. With a gas generator as
gas  generation device the gas generation device can be fitted as a
disc-shaped device in a  simple manner to an internal surface of the
shut-off housing assigned to the external  



surface of the piston. In order to be able to maintain the gas generation
device or to exchange it after use, an  end of the pressure space assigned
to the gas generation device can be closed off by  a sealing cover. In this
connection there is also the possibility that the gas generation  device is
arranged on the internal side of the sealing cover. Consequently, it can be
removed together with the sealing cover. A used gas generation device can
be  replaced by fitting a new device on the sealing cover or by exchanging
the sealing  cover for a new gas generation device. There is also the
possibility that the gas  generation device is fixed in a releasable manner
directly on the external side of the WO 03/025338 PCT/EP02/10470  4 piston.
Finally, there is also the possibility that the gas generation device is
held in the  pressure space between the piston and the sealing cover. In
order to press the piston and the shut-off organ, which is, where
applicable, attached  to it, in the direction of the opening position, a
spring element can be arranged between  the piston and an end-stop element
within the shut-off housing. In order to hold and guide the spring element
in a simple manner without additional  devices, for example, next to the
shut-off organ, it can be plugged onto the shut-off  organ. For sealing the
pressure space in relation to the admission channel, the end-stop  element
can be a first packing box through which the shut-off organ is passed
through  in a sealed manner. In order to improve the sealing in the region
of the packing box, a set of seals can be  arranged between the first
packing box and a mainly ring-shaped seating shoulder  extending around the
shut-off organ. The set of seals can be formed in a well-known  manner by a
range of metal and polymer seals. If the piston is moved by the pressure
built up by the gas generation device, then the  gas contained in the
pressure space between the piston and the end-stop element is  compressed.
In order to provide the compressed gas with a bypass possibility, a  



pressure equalization device can be assigned to the pressure space between
the  piston and the end-stop element. Such a pressure equalization device
may be, for  example, a comparator. In order to be able to introduce, where
applicable, an electrical cable, hydraulic fluid or  similar into the
pressure space, the shut-off housing in the region of the pressure space
may feature a sealable wall hole. The sealing may be provided by glands
screwed in or  attached to the wall hole in some other manner. In order to
prevent fluid, in particular mineral oil or natural gas, from penetrating
from  the admission channel along the shut-off organ into the remaining
shut-off housing,  sealing rings, in particular in metal, can be arranged
between the shut-off organ and WO 03/025338 PCT/EP02/10470  5 the admission
channel on both sides. The sealing rings are arranged with their  admission
ports substantially flush to the free opening of the admission channel and
are also preferentially flush to the admission port in the shut-off organ
in its open  position. In order to further improve the sealing between the
shut-off organ and shut-off housing,  a second packing box can be pushed on
the shut-off organ for holding another set of  seals between the admission
channel and the latching end opposite the pressure end  of the shut-off
organ. In this case the packing box may feature an external thread for
screwing with a corresponding internal thread in the shut-off housing. In
order to hold the shut-off organ largely automatically in the closed
position, the  latching end may feature a substantially cylindrical free
end section and a somewhat  conical wedge section connected to it. The
wedge section is assigned to a conical hole  section of a longitudinal hole
of the shut-off housing at least in the closed position of  the shut-off
organ, whereby a cone angle of the hole section is formed identical to the
cone angle of the wedge section. The cylindrical free end section provides
the  longitudinal guidance of the shut-off organ in a corresponding
cylindrical section of the  longitudinal hole. When the shut-off organ is
moved into the closed position, the conical  



wedge section is pushed into the conical hole section or at least pushed
further into it  until the corresponding conical sections come together and
are wedged together. The  wedging occurs in this connection such that
automatic resetting does not occur, for  example, due to the compressed
spring element or fall in the gas pressure in the  pressure space. In order
in this connection not to have to replace the shut-off device with a new
shut-off  device, a release device for resetting from the closed position
into the open position  can be assigned to the shut-off organ. With a
simple embodiment of the release device it may feature a release element
movable in the direction of the free end section within the longitudinal
hole. This is  pressed against the end section, whereby the wedging of the
wedge section and  corresponding hole section is released and then the
shut-off organ is moved back into  the open position, in particular, by the
resetting force of the spring element. WO 03/025338 PCT/EP02/10470  6 A
constructively simple release element and one which is easy to move may be
a  release ball. In order to move the release element, a corresponding
pressure can be applied to the  release element in the direction of the
shut-off organ. The applied pressure can occur  through an appropriate
pressure fluid. A simple mechanical solution will be appreciated  here in
that the release element is movable, in particular, through a release
element,  supported for movement transverse to the longitudinal hole and
substantially pin- shaped. In order to move the release element in the
direction of the shut-off organ, for example,  by rotating the trigger
element, the trigger element can be formed as a setting screw  provided
with a conical section. In order to be able to both replace the gas
generation device externally and also to be  able to actuate the setting
screw externally, the setting screw and sealing cover can be  accessible
from outside the shut-off housing. With application of the shut-off device



below the surface of the sea, a remotely controlled diving robot or a
remotely controlled  submarine can be used with appropriate actuating
equipment in order to release the  sealing cover, replace the gas
generation device or to actuate the release device for  resetting the
shut-off organ in the open position. In order to be able to adapt the
shut-off device in a simple manner to different  circumstances, the
shut-off housing can be composed of a number of housing modules  attached
to one another in a manner such that they can be released. The modules, for
example, can be selected and attached together for variation of the size of
the free  space, to realize different admission channels, for the
application of different shut-off  organs or similar. In connection with
the spring element an advantage can arise if it is prestressed  between the
sealing cover and end-stop element. Consequently, separate mounting of  the
first packing box, which is in particular formed as an end-stop element,
within the  shut-off housing is not necessary. Instead the packing box is
pressed against the set of  seals by the prestressed spring element and
ensures adequate sealing. WO 03/025338 PCT/EP02/10470  7 In the following
an advantageous embodiment of the invention is explained in further  detail
based on the figures shown in the drawing. The following are illustrated:
Fig. 1 A perspective plan from diagonally above on an embodiment of the
shut-off  device according to the invention. Fig. 2 A perspective plan of a
shut-off device according to Fig. 1 illustrated in a  longitudinal section.
Fig. 3 A longitudinal section through the shut-off device according to Fig.
1. In Fig. 1 the perspective plan is shown from diagonally above onto an
embodiment of a  shut-off device 1 according to the invention. This
features a shut-off housing 3  consisting of three housing modules 42, 43
and 44. The various housing modules are  attached to one another with
threaded bolts 45 so that they can be released. In the  



housing module 42 an admission channel 2 is formed which extends laterally
to the  longitudinal direction of the shut-off device 1. At the ends of the
admission channel 2  ring flanges 47 are formed, with which the shut-off
device 1 is mounted in a releasable  manner in a pipeline for natural gas
or mineral oil such that the appropriate fluid is  passed through the
admission channel 2 in the delivery direction. To the side on the housing
module 44 a pressure equalization device 24 protrudes  radially outwards.
Opposite to this in the housing module 44, a plug 48 is arranged  which
closes off a corresponding wall hole 25 in a releasable manner, see Figs. 2
and  3. At the free end of the housing module 42 a setting screw 41 is
arranged as release  element 39 of a release device 37 which is described
together with the following figures  in more detail. In Fig. 2 a
longitudinal section through the shut-off device 1 according to Fig. 1 is
illustrated in a perspective plan from diagonally above. Within the
shut-off housing 3 a  slide 9 is supported, so it can slide, as the
shut-off organ 4 in the longitudinal direction WO 03/025338 PCT/EP02/10470
8 49, see Fig. 3, of the shut-off device 1. The shut-off organ 4 is
arranged in a  longitudinal hole 34 of the shut-off housing 3. The shut-off
organ 4 features a central  section with an admission port 10 which is
arranged flush to the admission channel 2 in  the open position 5 shown in
Fig. 2. At this central section there is a cylindrical slide- rod 46 in the
direction of the housing module 44 and a latching end 29 in the direction
of the housing module 42. A spiral spring is pushed onto the cylindrical
slide-rod 46 as  the spring element 19. This extends between a piston 13,
see also Fig. 3, and a  packing box as end-stop element 20. The housing
module 44 features a free space 12 inside in which the piston 13, spring
element 19, slide-rod 46 and also a gas generator 16 as gas generating
device 8 are  arranged. The release device 37 is arranged at the free end
of the housing module 42. The  



release device features a release ball 38 as release element and a setting
screw 41 as  trigger element 39. By rotating the setting screw 41 the
release ball 38 can be moved in  the longitudinal direction 49 of the
shut-off housing 3 and in particular of the  longitudinal hole 34 in the
direction of slide 9. In Fig. 3 a longitudinal section is shown through the
shut-off device 1, which  corresponds to the perspective plan according to
Fig. 2. In this figure, as in the  previous figures, the same parts are
given the same reference symbols and are in part  only described in further
detail in conjunction with a figure. The piston 13 is formed largely
dish-shaped, whereby on its inner side 14 assigned to  the admission
channel a pressure end 11 of the slide rod 46 is attached. Along the
circumference of the piston 13 two sealing rings 50 are arranged which
subdivide  through sealing the pressure space 12 into a part assigned to
the gas generator 16 and a part assigned to the pressure equalization
device 24. The gas generator 16 is  assigned to an external side 15 of the
piston 13 and arranged at an end 17 of the  pressure space 12. At this end
17 the housing module 44 features an opening which is closed off by a
sealing cover 18 which is applied so that it can be released. The gas
generator 16 can be attached to the sealing cover 18 in a manner so that it
can be  released. WO 03/025338 PCT/EP02/10470  9 The gas generator 16 and
piston 13 form an actuating device 7 for the adjustment of  the shut-off
organ 4 from the open position 5 into the closed position 6 of the shut-off
organ 3 which is illustrated partly and using dashes. The slide rod 46
extends from the pressure end 11 through to the central section of the
slide 9 in which the admission port 10 is formed. At this central section
there is the  adjacent latching end 29. This is composed of a cylindrical
end section 31 and a  wedging section 32 with external cone. A cone angle
36 is assigned to the conically  shaped wedging section 32. In the open
position 5 the wedging section 32 is largely  arranged in a cylindrical
section of the longitudinal hole 34 and the end section 31 is  



arranged correspondingly in a hole section 33 with internal cone, whereby
it is already  partially engaged with its free end in a cylindrical section
51 of the longitudinal hole 34.  This cylindrical section 51 extends
through to the release device 37. An appropriate  cone angle 35, which is
equal to the cone angle 36 of the wedging section 33, is  assigned to the
hole section 33 with internal cone. The spring element 19 extends from the
internal side 14 of the piston 13 through to an  end-stop element 20. In
the illustrated embodiment this is formed as a separate part  through a
first packing box 21. There is also the possibility that the end-stop
element is  directly formed by a seating shoulder within the longitudinal
hole 34. The first packing box 21 butts against a seating shoulder with its
side pointing away  from the spring element 19, whereby a first set of
seals 23 in preferably metal and  polymer seals is arranged between the
first packing box 21 and another seating  shoulder 22. The first set of
seals 23 is compressed by the applied pressure on the first  packing box 21
by the spring element 19. A second sealing element 52 is arranged within
the first packing box 21 for sealing the  slide rod 46 which passes through
the stuffing box. To the side of the pressure space 12 on one side of the
housing module 44, a  comparator is arranged as a pressure equalization
device 24 and a wall hole 25 formed  opposite it, whereby the wall hole 25
is closed off in a releasable manner by the plug  48, see Fig. 1. WO
03/025338 PCT/EP02/10470  10 In the region of the admission port 10 of the
slide 9 sealing rings 26 and 27 are  arranged on both sides of the slide
which largely seal admission channel 2 against the  longitudinal hole 34.
The sealing rings 26, 27 are arranged flush to the admission  channel 2 and
to the admission port 10 in the open position 5 so that they do not form
any protrusions which may cause eddies in the fluid flowing past. A second
packing box 28 is pushed onto the slide 9 and pushed on within the
longitudinal hole 34 for holding a further set of seals 30. 



If the slide 9 is pushed onto the external side 15 of the piston 13 into
the closed  position 6 due to triggering of the gas generator 16 and the
exertion of pressure by the  produced gas, then the admission port 10 is
similarly so far adjusted relative to the  admission channel 2 that it is
closed off due to the central section of the slide 9. In  order, where
applicable, to move the slide 9 into the open position 5 again, the release
device 37 on the free end of the housing module 42 can be employed. By
screwing in  the setting screw 41 as trigger element 39 its conical section
40 comes into contact  with the release ball 38 and presses the release
ball 38 in the direction of the  admission channel 2 through the external
cone of this section 40. As a result, the end  section 31 is subject to
force on its free end and a wedging between the wedging  section 32 and the
hole section 33 is released. The spring element 19 supports  resetting of
the slide 9 into the open position 5. In connection with the spring element
19 it must be noted that it is already under prestressing in the open
position 5, see Fig.  3, in order to press the first packing box 21 in the
direction of the seating shoulder 22  and correspondingly in the direction
of the set of seals 23. In the following the functioning principle of the
shut-off device according to the  invention is explained, in particular in
conjunction with Fig. 3. If the admission channel 2, for example, is to be
closed off in an emergency during a  leakage or similar situation along the
pipeline for natural gas or mineral oil, the gas  generator 16 is
electronically triggered as the gas generation device 8. Consequently,
similar to an explosion, it produces gas which exerts a corresponding
pressure on the  external side 15 of the piston 13. The piston 13 is as a
result pushed in the free space  12 in the direction of the admission
channel 12 and similarly pushes the slide rod 46  and, consequently, the
slide 9 in the direction of the release device 37. The WO 03/025338
PCT/EP02/10470  11 displacement occurs until the wedge section 32 and
conical hole section 33 have  wedged together and the slide 9 is held in
the closed position 6. The admission  channel 2 is closed off in this
position by the slide 9. 



In order to put the shut-off device 1 according to the invention into its
starting state  again and to prepare it for further use, the gas generator
16 is replaced by a new gas  generator by releasing the sealing cover 18.
In addition, the wedging between the  conical hole section 33 and the
conical wedging section 32 is released using the  release device 37. This
occurs by screwing in the setting screw 41. When it is screwed  in, the
release ball 38 is pressed in the direction of the admission channel 2 by
the  cone section 40 of the setting screw and correspondingly, causes a
displacement of  the cylindrical end section 31 in this direction. The
spring element 19 supports the  return of the slide 9 into the open
position 5. The replacement of the gas generator 16  and the adjustment of
the setting screw 41 occurs preferentially using a remotely  controlled
diving robot or a remotely controlled submarine. WO 03/025338
PCT/EP02/10470  12  Claims 1. Shut-off device (1), in particular for
application in the extraction of natural gas and  mineral oil, - with a
shut-off housing (3) comprising an admission channel (2) and in which a
shut-off organ (4) is supported in an adjustable manner relative to the
admission  channel (2) between an open position (5) and a closed position
(6), and - with an actuating device (7) at least for adjusting the shut-off
organ (4) from the  open position (5) into the closed position (6),
characterized in that the actuating device (7) comprises a gas generation
device (8) for the production  of an adjustment pressure for adjusting the
shut-off organ (4) in the direction of the  closed position (6). 2.
Shut-off device according to Claim 1, characterized in that the shut-off
organ (4)  is a slide (9) with at least one admission port (10). 3.
Shut-off device according to Claim 1 or 2, characterized in that the
shut-off organ  (4) is adjustable, in particular is able to slide,
laterally to the admission channel (2).  



4. Shut-off device according to one of the preceding claims, characterized
in that a piston (13) which is movable in a free space (12) of the shut-off
housing (3) is  assigned to the pressure end (11) of the shut-off organ
(4), the piston (13) being  subjected to the adjustment pressure produced
by the gas generation device (8). 5. Shut-off device according to one of
the preceding claims, characterized in that  the shut-off organ (4) is
supported with its pressure end (11) on an internal side  (14) of the
piston (13) and the gas generation device (8) is assigned to the external
side (15) of the piston (13). WO 03/025338 PCT/EP02/10470  13 6. Shut-off
device according to one of the preceding claims, characterized in that  the
gas generation device (8) is a gas generator (16). 7. Shut-off device
according to one of the preceding claims, characterized in that  the gas
generation device (8) is arranged within the shut-off housing (3), in
particular, within the free space (12). 8. Shut-off device according to one
of the preceding claims, characterized in that an  end (17) of the free
space (12) assigned to the gas generation device (8) can be  sealed by a
sealing cover (18). 9. Shut-off device according to one of the preceding
claims, characterized in that a  spring element (19) is arranged between
the piston (13) and an end-stop element  (20) within the shut-off housing
(13). 10. Shut-off device according to one of the preceding claims,
characterized in that  the spring element (19) is plugged onto the shut-off
organ (4). 11. Shut-off device according to one of the preceding claims,
characterized in that  the end-stop element (20) is a first packing box
(21) through which the shut-off  organ (4) is passed in a sealed manner.
12. Shut-off device according to one of the preceding claims, characterized
in that a  set of seals (23) is arranged between the first packing box (21)
and a seating  shoulder (22), substantially ring-shaped and which surrounds
the shut-off organ  



(4). 13. Shut-off device according to one of the preceding claims,
characterized in that a  pressure equalization device (24) is assigned to
the free space (12) between the  piston (13) and the end-stop element (20).
14. Shut-off device according to one of the preceding claims, characterized
in that  the shut-off housing (3) exhibits a sealable wall hole (25) in the
region of the free  space (12). WO 03/025338 PCT/EP02/10470  14 15.
Shut-off device according to one of the preceding claims, characterized in
that  sealing rings (26, 27), in particular in metal, are arranged on both
sides between  the shut-off organ (4) and admission channel (2). 16.
Shut-off device according to one of the preceding claims, characterized in
that a  second packing box (28) is pushed onto the shut-off organ between
the admission  channel (2) and the latching end (29) opposite the pressure
end (11) of the shut-off  organ (4) for holding a further set of seals
(30). 17. Shut-off device according to one of the preceding claims,
characterized in that  the latching end (29) exhibits a substantially
cylindrical free end section and a  slightly conical wedging section (32)
adjacent to it, to which wedging section a  conical hole section (33) of a
longitudinal hole (34) of the shut-off housing (3) is  assigned, at least
in the closed position (6) of the shut-off organ (4), whereby the  cone
angle (35) of the hole section (33) corresponds identically to the cone
angle  (36) of the wedging section (32). 18. Shut-off device according to
one of the preceding claims, characterized in that a  release device (37)
for resetting from the closed position (6) to the open position  (5) is
assigned to the shut-off organ (4). 19. Shut-off device according to one of
the preceding claims, characterized in that  the release device (37)
comprises a release element (38) movable in the direction  of the free end
section (31) within the longitudinal hole (34). 



20. Shut-off device according to one of the preceding claims, characterized
in that  the release element is a release ball (38). 21. Shut-off device
according to one of the preceding claims, characterized in that  the
release element (38) is movable through a substantially pin-shaped trigger
element (39), in particular supported so that it can move laterally to the
longitudinal  hole (34). WO 03/025338 PCT/EP02/10470  15 22. Shut-off
device according to one of the preceding claims, characterized in that  the
trigger element (39) is formed as an adjustment screw (41) provided with a
conical section (40). 23. Shut-off device according to one of the preceding
claims, characterized in that  the adjustment screw (41) and the sealing
cover (18) are accessible from outside  of the shut-off housing (3). 24.
Shut-off device according to one of the preceding claims, characterized in
that  the shut-off housing (3) is composed of a number of housing modules
(42, 43, 44)  which are attached to one another in a releasable manner. 25.
Shut-off device according to one of the preceding claims, characterized in
that  the spring element (19) is prestressed between the sealing cover (18)
and end- stop element (20). 


