WO 03/ 025338 PCT/ EPO2/ 10470 1 Shut-off device The invention refers to a
shut-off device, in particular for application in the extraction of

natural oae oames3ss neral oil, with a shut-off housing exhi pCtiErg2/am70

adm ssion channel and in which a shut-off organ is positioned relative to
t he adm ssion channel for adjustnent between an open and a cl osed setting
and with an actuating device at |least for adjusting the shut-off organ
fromthe open to the closed setting. These types of shut-off devices are
used in practice especially in tBbauegsffdeyiceon 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 bel ow ground or below the surface of the sea in
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an actuation device normally features a part simlar to a rotating spindle,

and the shut- off organ can be adjusted through the rotation of the spindle
rel ati ve Thesé types blshupbff detioesamaisedirdpraetibeaspedalinin the extractdnuf- of f  devi ces

known in practice is.that .they. are of er i truction.
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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



off organ into the closed position is required. The object of the invention
is the inprovenent of a shut-off device of the type nentioned above such

t hat, espwoioalok3s3g n an energency, fast adjustnent of the PoUtEPOL/i04VWO

03/ 025338 PCT/ EP02/ 10470 2 organ to the closed position is possible in a
constructively easy and econom cal manner. The object is fulfilled in
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e evi ce pro UCtI on of an adj ust nent
pr essur e nfiamheadj usting the shut-off organ in the direction of the closed
position. The gas generation device nmay create the adjustnent pressure in
a manner simlar to an explosion, so that the closed position is assunmed by
t he shut -T@éfobmbgfsrful'fmeobin wenjynativomith thé featurdhingemyspef @Gdimghsudhdhetrthe i on

device can, be e SI ¢ d t!t should
be not ed 25" af?\ %%l%)?ﬁq %aa[ asaeﬁgg%régg\%%@gfe prlrgl e'\c}?cfea@gﬁaie ar r anged
for falrrerpg@scpe hcadgai;tmgrlhe)éhlaw osgart indifif dickestiore ef the vlomedpesitiant. The gaet uat ed
manual |y, ctricall raul i as ti
T2l oS98 6Bk pAFY BBl BlesBB T AR il s onerati on
position exblnsnbh&so:ﬂma’ethefclosed ebsitinrriisaa$umeq)bbethlmhu’eofb®rghymamrN@hardit uation
the gas eneiﬁslt%ﬁ %rgw %t%ng%ﬂor?{dé\ﬁ ebc?an e&}sﬂza mrﬁé?arte%be&?éf - iRgtdation

devi ce, TUFE O uat1on system of
t he shut shﬁif—ofﬁhgmmg The shut-off organ can be forned, for exanple, by a
valve, tap, flap or simlar device. The gas generation device is arranged
in each case such that the shut-off organ is adjustable fromthe open to
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pneumatic or hydraulic actuation the gas generation deVlce 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



of f organ can be adjustable laterally with respect to the adm ssion
channel, in particular it can slide. In order to obtain the nost direct
ef fect ofwDha/0g38 generati on device on the shut-off orgamRCITrEPa2/10470
constructively sinple manner, a pistog, novable in a space in the shut-off
housi ng, can be assigned to one pressure end of the shut-off organ. The

pi ston is WD 03/025338 PCT/ EPO2/ 1047 I . j ment
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The piston can, for exanple, be arranged with the shut-off organ such that
the organ is passed through it. The piston can be fixed to the shut-off
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the shut-off organ in the direction of the closed position. In a sinple
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shut - of f fbothis iprgiuatiai ofiteel ghe Thberesstier pradiuced 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



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 gawoOganei3ag i on devi ce can be closed off by a seal iPag/EPovYeX70 In this
connection there is also the possibiligy that the gas generation device is
arranged on the internal side of the sealing cover. Consequently, it can be
renoved to h t. i ce can
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possibility that the gas generation device is fixed in a rel easabl e manner
directly on the external side of the WD 03/025338 PCT/ EP02/ 10470 4 piston.
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appl i cabltbe pstdnearidenh erdsstop elerment W&hldnfmashutoﬁ hOfJSIUQIe openi ng position, a
spring el enent can be arranged between the piston and an end-stop el enent
Wi thin the shut-off housing. In order to hold and guide the spring el enent
in a si rrnh@rdmrhmbmld\ahﬂrguwe thelspririgorierhentde aistrede nfapnerewithopt additiemat t o t he
shut-off ogrgan,.it ca r,gseal ing the
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can be a drgast packi ng box through which the shut-off organ is passed
through in a sealed manner. In order to inprove the sealing in the region
of the packing box, a set of seals can be arranged between the first
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built up iby stelatedgaamr@eneratl on device, then the gas cont ained in the
pressure space between the piston and the end-stop elenment is conpressed.
In order to provide the conpressed gas with a bypass possibility, a

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 buiit 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



pressure equalization device can be assigned to the pressure space between
the piston and the end-stop elenent. Such a pressure equalization device
may be, fwDo03ex:8pl e, a conparator. In order to be abl e t®@Crmpoyddce, where
applicable, an electrical cable, hydraglic fluid or simlar into the
pressure space, the shut-off housing in the region of the pressure space
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screwi ng 9§rewing vibra expaspdndiog interealiread iy tbaghutroff eisimgut - of f housing. In
order to hold the shut-off organ largely automatically in the closed
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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.



wedge section is pushed into the conical hole section or at |east pushed
further into it until the correspondi ng conical sections cone together and
are wedgewotoogeisber. The wedging occurs in this connecti @aTSPoh1G4h@at
automatic resetting does not occur, fos exanple, due to the conpressed
spring elenent or fall in the gas pressure in the pressure space. In order
in this cannfski@itel)mpIo rdldde didnéfRhnaohe WhthiS BhsyabimdlR\h th a new
shut-of f device, a release device for resetting fromthe cl'osed position
into the &pe3eRition can be assigned to the shut-off organ. Wth a

si mpl e enbodi nent of the rel ease device it may feature a rel ease el enent
movable in the direction of the free end section within the |ongitudinal
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pressure edRPopiedpnevemeans tranwersedp épslengiluginehiiole and Rebsiintially bion of t he
shut -of f gk . The applied pressure can occur through an appropriate
pressure fluid. A sinple nechanical solution will be appreciated here in
that the release elenent is novable, in particular, through a rel ease
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substantially pin- shaped. In order to nove the ease t he
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el enent, bRRIdEHWIBE coi@MBMdiogan 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
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from outside the shut-off housing. th application of the shut-o devi ce
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 presiressed
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.



bel ow the surface of the sea, a renotely controlled diving robot or a
renotely controlled subnmarine can be used with appropriate actuating
equi pnentwpre3oei3es to rel ease the sealing cover, replacePCREPGEAS470
generation device or to actuate the rerease device for resetting the
shut-of f organ in the open position. In order to be able to adapt the
shut - of f i I i b el - : e
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to one andgthibbasad ap thafigeies shewn irmie dfavégd.can be rel eased. The nodul es, for
exanpl e, can be selected and attached together for variation of the size of
the free space, to realize different adm ssion channels, for the
appl i cat i e Bilovinprase Bistraiedit - of f  organs or similar. In connection with
the spring el enent an advantage can arise if it is prestressed between the
seal ing cover and end-stop el enent. Consequently, separate nounting of the
first packign§ bok petipeetiveipian fiorpgiadosallyabove pred eaodimen of hespuedfenent |
wi thin the ShUtdﬁfiéeg&BﬁJ'ﬁw’roﬁﬁ MRbntgcessary. Instead the packing box is
pressed agai nst the set of' seal s by the prestressed spring el enent and
ensures adequate sealing. WO 03/025338 PCT/EP02/10470 7 In the follow ng
an advant pgeeus I t i i LS [N i ther detail
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Fig. 1 A perspecehgitigifzapedtioom di agonal |y above on an enbodi nent of the
shut-of f device according to the invention. Fig. 2 A perspective plan of a
shut-of f device according to Fig. 1 illustrated in a |ongitudinal section.
Fig. 3 A Fignyi tuﬂilmim@ié@ltﬁeéﬁpmgfmblﬂﬁ steit-off devioe icehsding éo Bigecbr di ng to Fi g.
1. In Fig. 1 the perspective plan is shown from di agonally above onto an
enbodi nent of a shut-off device 1 according to the invention. This
f eat ur es B Rawt themerapeghiveryarsis showsifrom disgatally hbeve dndeish agbodicheinesf a12, 43
and 44. T, M O; i agelvy ; t-her with
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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



housi ng nodul e 42 an adm ssion channel 2 is fornmed which extends |aterally
to the longitudinal direction of the shut-off device 1. At the ends of the
adm ssi onwoliaesBs 2 ring flanges 47 are formed, w th whi @oTtEPe2/$1304 - Of f
device 1 is nounted in a releasable mmanner in a pipeline for natural gas
or mneral oil such that the appropriate fluid is passed through the

adm ssi on 2. d 3 i very Al IF'EQQ Tt L n the housing
nodul e 444%@.%?3@.&%#’(@%%@%0261 ei'v}é% 1d-er€% %@ﬁ p?%r{ r {f’dégganﬁlﬁgg} %I | y outwards.
Opposi t e longitudingl hole BRef teugiukgff hoeking3.dhe shupbfiigro4s 4ifeatdrasanegatral whi ch

cl oses off ' : [ r L Figs. 2
and 3. A ERhh SEBGREOR LI DAL s Re T b B TR e BA BAnP 2

arr anged ths opeh pasition 2kleovenin B DAt thiy edndrabsectievitese B2 eindfeal giddescri bed

t oget her wi,th.the foll.qw ' [ r Pl Ei g :

| ongi o B %%Ct'ﬁ"\r’\%ﬁgﬁi‘%’%ﬁfﬁﬁ?@gﬁ?% § ekt enb Bl the G&’S’aﬁ”g. 1is

i |l ustratafdhe howsimgemsgde ¥RvA spiraspfimpispdszegoerdd the glindreal shdetiph46 he

shut - of f i i i rte it..C I t he
shut - of f BPSaITGIeRRRen D TR B R ol 1o s G B 588 Erozr 10470
8 49, seepdekipg B®x asfentstorsdlamentf?0.devi ce 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 adm ssion port 10 which is
ar ranged Theulsdusing mbduladfifegires adtearspate 22 insidetimehishdime pistontiBospriigshown i n

i Pact | oroBoR i RRERR A A S 8L e SerPr ot K bR ieR ™ ot on

of the hoarsnggdnodul e 42. A spiral spring is pushed onto the cylindrical
slide-rod 46 as the spring elenment 19. This extends between a piston 13,
see also Fig. 3, and a packing box as end-stop el ement 20. The housi ng
modul e 44ThHeemiaaseslevice Béds gpanged B2 therfesedndiaofi thehliagisingleoquils #2Whe3, spri ng

el enent isde- S r r.atl ng
devi co. g SiogSe dfict Rbyhs Ble A on el oHERE LRIy 1 82 0AT BRGNS, 0% g
of the howiggergleentl3®. B2 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 fo 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.



rel ease device features a release ball 38 as release elenent and a setting
screw 41 as trigger elenent 39. By rotating the setting screw 41 the

rel ease bablo3dSE3san be noved in the |ongitudinal directi @eaTAPIwio4the
shut-of f housing 3 and in particular of the |ongitudinal hole 34 in the
direction of slide 9. In Fig. 3 a longitudinal section is shomn t hrough the

Sh”t Off ‘i‘ﬁ% ﬁggg%ner%¥ %‘an& %{0%31%%9%5 Qcthgﬁr}qoc?efv?o%eﬁotﬁn @sﬂné&%‘?r ding to

the “previous rre parts are
g| ven t hetmmt-ofébmaeﬁcfe:mwmneg reaitiombentp ﬁwqodosed fostipn @eéd;hra fhedtoffn furt her

detail in @%HWEH %’]leﬂt&éd%aﬁ‘ﬂ % dg}fsd‘éh%jﬂéy on 13 is forned |argely

di sh-shape by onits assigned to the adm ssion
channel a pressure end 11 of the slide rod 46 is attached. Al ong the

ci et o SE 21 rohN8 AiHRhotinb UB362! B9 hRSH RAngTnd SBRRA Y o

subdi vi de roug aling t essure space art assigned to

t he gas gelﬂv@r%mhiqfstr@mmmmorhb%ns@care@dt étﬂwh»e:eptrelﬁeah@ tbgueds theat i on

devi ce 24, . : I e 15 of the
b1 st on 13°4REAREIATERY 260l cbihgoBaPEndbaPth el 234 2 TP17C ena
17 the howsigigg seclishe32itlf edernalemnanA opmwnme aﬁlscawgsed lothedonitélby a

gener ator fapegaieditetgbolitn 38 MR dolttbn b ind BBuda SNBSS 10l 00 0t 1
can be r efraagasdn awgligBicoPEBBS GaME Elﬁcizwoimadhﬁle 3 ahichgasd gestendtiss 16 and
Pt ston 13 6%%@é@§%%@tn%el¥%§§e%mﬁ %E V\Flllﬂqntgmgyé r{é?{%el%fo% Ittl%1§|{'% t of f

organ 4 fr l'oSse shut - of f
organ 3 whadihlly @galgbdsmthatséaepadm qcydmdrlmsa@odéslmfﬁ"le [Phgituslinatieole 8d. 46

ext ends T Hd LR POtk HAHAILOGLE, SSRLIH SRLkon @’ he

slide 9 in Whi i s forned section
there i s toee arglg asevhich steghalig ﬂmwzbnzsangl'él‘ﬂﬁsoﬂtlsse wedging eettioh 38, isyl i ndri cal

end secti 8&@#@?\%%%‘hol&@g&bﬂ%}s;ﬁ%tsihféﬂwa‘?’goﬁ@ th external cone. A cone angle

36 is assign e con ed "‘wedgi ng section 32. In the open
position 5 the wedging section 32 is largely arranged in a cylindrical

section Ofl'hé QSriAgoélgrinEaHldf-w&te%lfr%n?’ﬁie%gm%hsng %jo?ﬁ(é\tpiis?& %thiro%gh 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.



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 thewboagissli nal hole 34. This cylindrical secti onPEI/EPR/&RAG
through to the rel ease device 37. An appropriate cone angle 35, which is
equal to the cone angle 36 of the wedging section 33, is assigned to the

hol e sect 'Ir?f?we?f%%l% %)P’ih'e%tdﬁﬂ%n &’%Qﬁ{ -mgslﬁﬁré Q8R4 ﬂﬁ%@é? 4 E?E%nds fromthe

internal sid I ston rou to an -stop elenment 20. In
the il | ustrrangef @mb@blslf@ﬁtOf thei sdide whfcbﬁm“edlyasalaadgmrm@npairz agdimstthegh a
first pac T h ssihi i { ; stop

el ement i Ism F@g%ltl.\%ﬂe ?40% gZAr@gzgt%i %Egrghagtﬁ%éér’ hé\;\ﬂtﬁ%e %‘%ﬁ'sggﬁ@ t udi nal
hol e 34. Thanrel Qamd;bathaa@mmm part binttbe apern pedtition Seathehipeg doubtiormwi th its

si de poi mah{)gfogefﬁg %lt/\th:Wr{éaﬂFca%g% eeglegknetﬁg%ld]f Wm\'&;k% ?by a first set of

seals 23 in ner sea arranged bet ween t he
first packing box 21 and anot her seatlng shoul der 22. The first set of

seal s 23 ipsg §§§ﬁ Vod : r n acking box 21
by the spri r?%%‘%ﬁen %.Z%A{Qeség%g%dé@ga S%‘ggl eng’u?ﬁ%gog wfti&}%eﬁged wi thin
the first lqgguding mwBberﬁgldinngrthgthefseelaaﬂ)e rod 46 which passes through
the stuffing box. To the side of the pressure space 12 on one side of the

housi ng nodul e 44, a conparator is arranged as a pressure equali zation
devi ce 24 lfdhelslideisipubivddeortts thcoexierdal sigeptsotttee pisforvitseinieltiie theedval | hol e 25

03/ 025356 PR EBgRr IBYBRSM S PR erttandy o Mdifle il BFuRbdlie by i or (e
slide 9 setiduned gahiderpibe adaisaiongrog 104ds lsmm_@dyisofartadtulstadlrdlasv&)tb thde slide
whi ch | ar g@ﬁ'ssﬁa?@c!hg@ﬁ’éﬂ?ﬁatqﬂs%B@Q@Sﬁ 88? Fogtﬂh%gﬁtreil rggc‘u Od?% H%l @aL hol e 34.

The sealing rin are arrange RECEdm &1 on fannel 2 and
to the adefdss; Mnrsrp@pphcaole» o mbee fbpehdep%mtm thempEngosntlmaﬁ aphieythdoelpage f or m

paoki g baig 37 R T R G b e 425 b el R PR e Soo°™
| ongi t udi the SGI’QWQEGCB%W ftoes trigoer elgment 36 lltshmnmda‘aeahbn g8abme8hto 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



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 wb oproesstire by the produced gas, then the adm s®COIEPPDIMTAO i s
simlarly so far adjusted relative toq4he adm ssion channel 2 that it is
cl osed off due to the central section of the slide 9. In order, where

appl i cabl i,de I . (W - .p@? the rel ease
devi ce 37§fs r'éc%hn[{e&¥rgcé&edp%rjlﬁjﬁl(lt)é19 ‘f’%dedeﬂéoeﬁgéﬂgz %ﬁ&ag?rg&jgg%%%cﬁoe en% gyed. By
screw ng wedgetihegesiertanddhe slidevd i4 helsin the glogad pisior Bt TB®admissiooni cal secti on
40 cones | Lt h.the..rel | 38 and presses the rel ease
bal | 38 idﬁ%bﬁ%ﬁﬁ??z@%ﬁ Sﬁdl%ﬁ\'st%%tmggﬁ@eg?‘@g gl(':hannel 2 through the external
cone of this section 40. As a result, the end section 31 is subject to
force on |t I i e :ﬁ‘tﬂ&f 32 and the
hol e sectlbgﬁdé\gégﬁ%ﬁrﬂgF@ﬁggoﬁe%%g 32%9 &ﬁ*&@ﬁ%@%‘%q@ﬁgé’% S ‘J‘rt%getti ng of

t he sl i deaggin andototpepane drionfodhariuse, the gam gemaraioc 16 sreplaced bhe nswidang el enent
19 it nus it I . Rr S| i open

posi t 1 on e HigIeNEh the seslnBLb e, Haldalioh fﬁ?&%ﬁaﬁg@%%%n%@% 21 in the
di r ect i orconfcat hale secttonrip atidhé denical avedging seotiane3dio meleaggidyusing théie di recti on
of the s -, e ; O ri0G of the
shut - of f Seare S0eE 37 hie Secs el i APk 1S UG, Whohl RSLRBAT o
conj unct iiontheirélbade all 3B, is bfessbe indtieidissdtion of tieradplission ¢renneikabyplhe, is to be
cl osed off i 0. € : i . | mlarg:si (o al ong the
o1 pel i ne 15p afbrr AP SERESYuhirtera oo oo FESRAGIGly Satk) Baideh Pl

el ect r oni tbakylindricalggdrsedtics3 t inghigagedieneTtat spngadamerd 18 sumrtsdgeient | y,
simlar t l.pSI ' [ [ a co i ng

or essar e 'S ARG i 9 htp e iR FSEE 81 mdbRa bR S BRAGER % &
resul t puiidte iadjustheerft pEhesptiog scre® 4 nodches plefeeartinlynusidg 2 hemadlyi ssi on
channel 1 iR i .46 and, consequently, the
slide 9 i%"?ﬁ@edé‘?'%éﬁ%%OE%“?%‘ﬁ%e&&%aié’sg leJ\[}'i%gre'n%?. The WO 03/ 025338

PCT/ EPO2/ 10470 11 di spl acenent occurs until the wedge section 32 and

coni cal hole section 33 have wedged together and the slide 9 is held in
the cl osed position 6. The adm ssion 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 i s repvama24398 a new gas generator by rel easing the sealrierg2/c@ver 18.
In addition, the wedging between the ™onical hole section 33 and the

coni cal wedgi ng section 32 is released using the release device 37. This
occurs by screwing in the setting screw 41. Wen it is screwed in, the
rel ease begldimg8 is pressed in the direction of the adm ssion channel 2 by
the cone section 40 of the setting screw and correspondi ngly, causes a

di spl acenent of the cylindrical end section 31 in this direction. The
spring el emeghutld gvReqny,sn particulacforappliobtidntie ted éxdeaclon oftr@tdrbiegaszed
position 5. The replacenent of the gas generator 16 and the adjustnent of
the setting g@?%ﬂﬁﬁ& occurs preferentially using a renotely controlled
diving robot or a renotely controlled submarine. WO 03/ 025338

PCT/ EP02/ 10470 12 O ai 1. ut-off device. (1), in ticular. far

appl i cation t nWitha SERE‘&QQ‘?‘?SH}Q @P CIPTH a3 '5%'8 CH?’HEFQ) a&(éllr,\ WE'C&A%t h a
shut - of f  housi g§Lt{ER)orgaN) isSsupPoAsd TN sdjustdble hanned relaliye anttle iadmigsionh a
shut - of f organﬂ%él_% S Bu&oorted i n _an_adjust bl? nnex. r%ati&/e to the
admi ssion chaffifEne|( @) PBYERR &R OQﬁHBBQHO'b@@{@SrF?%? pgﬁ'iio?i 21 9%d position
(6), and - with an actuating device (7) at least for adjusting the shut-off
organ (4) fromthe open Si.ti 5) Jnto.the cl ose ositi 6)

charact eri zed WHD ?HS‘PPLFH%‘E&’C‘P%&Sﬁg‘eég\;?rceéws}'?g ﬁ}ﬁ‘r%l“iq'gggr%ang@gfré@ﬁ@? ation
devi ce (8) for opdiepdyithus) in@the @fosad pasljierseyent pressure for adjusting the
shut-of f organ (4) in the direction of the closed position (6). 2.

Shut - of f device according to Claim1, characterized in that the shut-off

organ (4) i gharastdrized(@thavi th at | east one adm ssion port (10). 3.
Shut - of f device according to Caim1l or 2, characterized in that the
shut-of f organ (4) is adjustable, in particular is able to slide,

lateral |y totchatadingseiies (Olerpeked 2as 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).



4. Shut-off device according to one of the preceding clainms, characterized
inthat a piston (13) which is novable in a free space (12) of the shut-off
housi ng (8P BH2533%si gned to the pressure end (11) of the ®wtEPoi/i0400 gan
(4), the piston (13) being subjected 3o the adjustnent pressure produced
by the gas generation device (8). 5. Shut-off device according to one of
the precegdin | ad %, i I ot Netar . ) is
support edg'vvi glpl&l O?Fsd%}cgsgs&gé@%gﬁé oﬁ%% {hgrﬁ)?%%aﬁnﬁtcgﬁrﬂg’l Sl %En%’%ﬁ@'}g% flt he

pi ston (13) thedeaslgengationderse(t) sra grodeareral®)(16s assi gned to t he external
side (15) of the piston (13). WO 03/025338 PCT/ EP02/ 10470 13 6. Shut-off
devi ce according to one of the preceding clains, characterized in that the
gas gener &t i Shuiddidayice(@®poidingdo gas ofjbaereneding(cledns, charsterizest in that/i ce
according to i i e IR i t the gas
generation d@\%;b%g%%§§£?%rpg§\?an§2% aﬁaﬁ\ﬁ?&ﬁwﬁﬁ@@ﬁs utﬁgszﬂ%'hgl(%gﬁ( 3), in
particul ar, partieiler, mieinfthetesprase (12)2). 8. Shut-of f device according to one
of the preceding clains, characterized in that an end (17) of the free
space (12) assigned to the gas generation device (8) can be sealed by a
seal i ng c8vebhytiddevize sgigondingft ode¢f ibe paensdindicaims cchamactefizedhia thataedi ng

cl ai s, char i i F . R et ween
t he piston (%@'Zkéﬁ@%*@ﬁﬁpﬁ% 2)55%?93%? t@@@@f&eﬁéﬁ{oﬂg ﬁ%\ﬂéiﬁt) g%?PQhousi ng
(13). 10. Shsaalest by devdling caverdidl ng to one of the preceding clains,
characterized in that the spring elenent (19) is plugged onto the shut-off
organ (4). 11. Shut-off device according to one of the preceding clains,
char act er Pze8hutrpfi dryice acgerdingdo sne pf beenmeding2iaims scharagtedzedindkatiy box
(21) through ' = gl j ' ) nner .
12. Shut - of fs%@\gfég%r%é;@g%% ﬁgérﬁgc?dgb;?e 0 tﬁ%ig,siﬁ))rnggg)sl ngédg?@l %:S&g% éerrﬁgct erized
in that a s&0)withisdke shytefhousinaftAnged between the first packing box (21)
and a seating shoulder (22), substantially ring-shaped and whi ch surrounds
t he shut-off organ

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 shuf-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).



(4). 13. Shut-off device according to one of the preceding clains,
characterized in that a pressure equalization device (24) is assigned to

t he free wpas®2332) between the piston (13) and the end- #CoEret/enent ( 20).
14. Shut-off device according to one ofl4the preceding clains, 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 - of f déviSieit-aff devide agcdrding teeond oﬁthepmcediegiclaynalcaianmteﬂimt imcthat i zed i n

that sealin 3 ).. in. particular in net ar.e ed on both
si des bet wee%’ea @gﬁnsg%ﬁg 6-5’0%975’ 'Brpsg'ﬁ&%ﬂﬂn rﬁﬁtgegﬁn?rg%qggﬁ d@ﬁ&ﬁ%%’? %ﬁ/ef%_

Shut - of f devitbe slatoiiragay(4) and admifsiontvhapned ¢2di ng cl ai ns, char acterized in
that a second packing box (28) is pushed onto the shut-off organ between
the adm ssion channel (2) and the latching end (29) opposite the pressure

end (11) of6. tSimt-sfidevioé Beccavdigato ¢rb offtbe pfwédihgglaani whahsoterdzdd iofthatal s
(30). 17. Shuyt ar di to.o C cl ai os
char act er i ze c??r{c{%aa 'ngth?é&?&'%m"%d fP Eﬁgﬁu%&ﬁpn@papgegw E?&ﬁ?’fséh“y
cylindrical fohaeneti2) sseiché Grtchinglerad (29) omidsltqtheqme@airimﬁdigﬂr)@f fm@h?ggf)f( 3f2)
adj acent to i t i ch. i C coni cal hol e section of a
Iolngi t udi nal oh%ﬁne@z%f%@fngﬁ@r@%?& 1E %’E‘B@Q ng (3) is assigned, at |east
in the closed position (6) of the shut of f organ (4), whereby the cone
angle (35 f cti [res nds entically to the cone
angl e ( )1)7Oc§htug ﬁ@g\%‘gg%;gﬁ or%@%fo( ?fg% pref '“%ﬁl?{m%f‘#‘aaae“\??'ﬁ%e(ﬁ&ég?ﬁu ng to
one of the prtiee ktbning mcb(Qe)sexrnﬁllaraambetanﬂa@ dynndriga[frese erfccdetic® ankP o Ce (37)
for resetting, t he cl osed t,he open 05|t| is
assigned to tghéﬂt@hcnﬁp'cg Wquqj %e%? éz?édlg‘%%m B’rtP‘%IB@I e 9&1’&%8‘?‘%’%6 to one of
t he precedi ngonicalihvig sextian €33) ef am@ltumnalhme (BE)‘lef the lshatsctf mms]lcnge(ﬁl @f7) 4
conprises a rel.eas the directio of the free en
section (31) e\fnslgrh?q(:aﬂ?@n{i[}hﬁ( %B%ﬁﬁ?sa*mﬁ@ C?ébﬁ Shut-off organ (1), 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).



20. Shut-off device according to one of the preceding clains, characterized
inthat the release element is a release ball (38). 21. Shut-off device
accor di ngwbe3ons3of the preceding clains, characterized i ®RCTHRD2/104Me

rel ease el ement (38) is novable throudh a substantially pin-shaped trigger
el ement (39), in particular supported so that it can nove laterally to the
| ongi t udijal 4 t- of f
device a Ors UPB# 8\§§%éc%¥@{1§ggﬁfe2€fg@e E@éﬁ@&é%ﬁ%@%lﬁﬁgﬁgéﬁ% that the
trigger el emmmtnggelge)lemsnif(aﬂhrecﬂora@d@ﬁ aachugtm@ﬁtscw(éw proyifedihrded with a
coni cal sect] oR%al(s%%}uo ) Shut - of f device according to one of the preceding
cl ai ns, characrerize n“that the adjustnent screw (41) and the sealing
cover (18) are accessible fromoutside of the shut-off housing (3). 24.
Shut - of f de rdi 3 terized in
Chat theéésxéq%?oﬁ?%ﬁcgag&r&?g?@gné)&tﬁgﬁe%@ﬁ?gl'am% %hgtdﬁgefrliﬁlgug?% el
(42, 43, 44)the uhjusiment ecravt(4tiand th@seaﬁileg &AGTIES) are ageasgiblefeamPeisignner . 25.
Shut - of f deV| I one of the preceding clains, characterized in
that the sprf?rﬁeggrﬁﬁ%ﬁ% pg(égg) is prestressed between the sealing cover (18)
and end- stop el enent (20).

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).



