Shut - of f devi ce 20/03/2006 The invention refers to a shut-off device for
appllcatlon in the extraction of natural gas and mneral oil, with a
'“'W;';%gibfting an adm ssggmpugineel and in which a shut-off
@i rel ative to the a hannel for adjustnent
between an open and a dosed setting and with an actuating devi @8/03Y38{6
for adjusting the shut-off organ fromthe open to the closed setting. The
actuating device -conprises a gas generating device for the production of
adj ustment pressure for adjusting the shut- off organ in the direction of
the cl osed position. These types of shut-off devices are used in practice
especially in the extraction of natWiRjofefeviiad M neral oil. A suitable
shut-of f device can be used on the earth's surface or above sea | evel as
wel | as bel ow ground or below the surface of the sea in the section of a
delivery pi pe'Th@ﬁwehtﬂ:nQ@FePs‘ tﬁ%lﬁht-éfpﬂevﬁsfopépﬁﬂbﬂl%ﬁ%{ thelehdrathaf beMturaNgdshi S

case mneral oil or natural | ow t hrough the adm ssion channel, of the

shut-of f  devidéMmingsal Shvithe § L{tﬁﬁ hae#w&&*hﬂ?&tlrtsrmﬁwssa%wnﬂ@ﬂ BYHEN R s

adj ustably posghitiofRghn lH‘?BmdheH h@afiaub 1 ddrelesidteh-ppEMEEIHinsR Batwael a
dosed position relative he adm ssi on channel.. . The ad{ﬁta%ﬁ%ipg f the

shut-of f or gaATGERAFRA § FPsAseting asd vt anagfuating,deyice atjeas
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device normal |y features a r t otatin i ndl. e

Shut < Cof - or ot eSiraled Baed Bh ierisiin padeltat At Hr i G i sh0E
rel ative to t b#fosjanin bédiredion of ihg.cldded godiicn. 295 A di scl oses a val ve
actuator systemfor controlling valves with a piston rod connected to a
val ve to be opened or closed. Two gas generators are threaded fromthe
outside to a Elyesenyms ofsiiuit-offfdevines aretused ispragios ierrscialiv & e exigeEoy afs
gener at or é{&%ﬁ%&is@énld% ﬁﬁlg[‘&(n WeAGk H?Jt% r%‘?i@e E&?b@&é@d’ orl the Btk f or

openi ng the act ua ousl ng, condui ts are provided

that are usedsyrsee §U@tpﬂvyusﬁ@lqyalea§%ﬁlﬁMI%SWU*@%ORQ?@%P&UH?%%HWW'"
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di scl oses a nethod and apparatus for clo '8% nd e.r a
Christmas t re'éasaﬁ"é‘?f@mpaﬁ‘ﬁllgﬁ%ﬂ%gﬁ?f‘ | 1BHAC 'iSﬁ'BW‘ %E’Wgﬁueezer
assenbly _device. To shut off the admission channel a shut-off organ is ad;ustably 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 spindie, and the shut-
off organ can be adjusted through the rotation of the spindle relative to the shut-off

housing.

US4 815 295 A discloses a valve actuator systen& for controlling valves with a piston
.rod connected to a valve to be opened or closed. Two gas generators are threaded
from the outside toa cyfinder wall of the actuator housing, wherein cne gas generator
is used for closing the actuator and the other is used for opening the actuator. In the

~housing, a numbér of conduits are provided that are used for supplying pressurized gas
to the main piston for displacing piston rod in the closing or opening direction.

US' 4 163 477 A discloses a method and apparatus for closing underwater valves with
a Christmas tree arrangement on the ocean floor, including a pipe squeezer assembly
at ihe top of the Christmas tree. The pipe squ'ee;er assembly comprises two
bistonlcylinder arrangements used for closing the tubing. Conduits are provided




at the top of the Christnmas tree. The pipe squeezer assenbly conprises two
plston/c I|nder arrangenents used for cI05|n the tubing. Conduits are
: R Teigmuy sure gas froma gas
i Oty % for is arranged separate to
t he Chrlstnas tree and has to be provided Qﬂth a gas generator 28ndr3y2006
source prior to generating corresponding high pressure gas in a conbustion
chanber. The gas generator energy source has to be activated by activation

nmeans transpor ed a er. DE-U-86 29 171 di scl ose ome kind al ve
ot uated v o dhEUetHnBa o mressirgasiionie ogs Fresaotarnge sonpedcara Tris ¥
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passage between,.a openi ng position. For noving the closure
el enent back t%ﬂ\(aﬁlgﬂgﬁgnfﬁgnspggg? PY% Vet he supplier of pressurized air has
to be interrupted by closing sol enoi d val ve and by venting the cylindrical
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conpl i cated cong espeoding souryé phprasiriaed dicisawt ilastiated, bitornlyex esrmsponding
appropriate GeRRGELLRLAR Jh%nEPRw%gJ hﬁ%d‘ A.ﬁk %u%aﬁ ﬁ%ﬂl%h%la som{&@ke and

outlet lines are necessar
seal i ng and c#e ¢asggpensiing- m@ﬁmgntemgﬁtoamer%ﬁmmcgﬂpmm agtem eohdent i f

| eakages OCCU%bsﬂ?étdameh?&éléélﬁé‘bﬂe%enﬂl?ﬁ{o%@lﬂe %Qh%ve%fe t?%‘HaE%e%QRGééPnrd ate

el ectrical drives must be arra hin the shut-o housi ng, whereby
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R STTES N T NL N K E T A E
the i-nvention is the inprovenent of a shut-off device of the type
' 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 hydrauiic fluid and appropriate intake and 6utlet 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 paosition 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
organ to the closed position is possib!e in a constructively easy, compact and

eccnomical manner.

The object is solved by the features of Claim 1. The actuation device exhibits a gas
generation device for the preduction 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 simifar to an explosion, so that the closed position




menti oned above such that, especially in an energency, fast adjustnent of
the shut-off Qrgan to the cl osed p05|t|on is possible in a constructively
easy g“* Emsgmsacononi cal manner. gBmssabiees i s sol ved by the features
005 #gat i on devi ce exhi BEESE Z generation device for the
production of an adjustnent pressure for adj usting the shut- of 20drQ3A2006
the dj.rection of the closed position. The ggs generation device nmay create
the adjustnent pressure in a manner simlar to an explosion, so that the
cl osed position 20/03/200-6 3 is assuned by the shut-off organ in a very

short -time. ThiE@SEYPRd yrthg sButpiipsgan in @rvenaﬂw*d@% dhisthypecni grs gengsalidfnodat ed
on or in the sfdikceaizh be%&lyr&cofmgdaa& of VR ik hﬁm-off%m.ﬁ@ The ga§ GenIStbn

wi thin the shué of f housi ng, particul ar with ressure Space. Wth
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of the shut-off ousi ng ,assi to the exte surface of the piston. It

shoul d be not e &HISEHRMP 6'PY1‘F gimelecpanneg ianyelegish syriice obthestutealh be

arranged for reweingessiynaib g s@malsuFade 6fthé pigloh. devi ce, even when it is
actuated manually, electrically, hydraulical Fy or pneumatically. The gas
generation device can realize the fast adjustnent in the direction of the

cl osed posi ':1 i dhsholtd tiehe:temaaehlgbonaﬂhel fcha gmlggnerlammmﬁde(taﬁ be Aytelfigad foe
actuati.on the [ on_.devi so be.us ener.genc |
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system of t h@lmﬂmhi’dreulgaﬁy orfmeusihlicalipf Theag generativrixisvicecar dalitothe
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device is arranged I n each case suc organ I's adjustable
from t he open Pieumate oflhydrauliqasiiativo the gﬂstgenaragmdemefcaa@mode usad a@mron use -
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slide with at 'g] one adm ssion port. In the open position t
port at |east? dr9iorgder | aps  the adni ssion channel so that fluid can

pass through the adm ssion channel of t he shut-off housing.
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
subjected to the adjustment pressure generated by the gas generation device. The
appropriaté 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




Wth an enbodi ment which is constructively sinple and economcal to
realize, the shut off organ can be adjustable laterally with respect to

t he el , in particular g izl de. I n order to obtain the
nmost Z%f the gas generat %?:_ i

€ on the shut-off .organ in a
constructively sinple manner, a piston, movable in a space in tR8/ 2906
housi,ng, can be assigned to one pressure end of the shut-off organ. The
piston is subjected to the adjustnent pressure generated by the gas
generation device. The appropriate adjustifent pressure is transferred via
the piston to the shut-off organ The piston can, for exanple, be arranged
with the shut-off organ such that the or n I S ed th h.it, The

pi ston can tﬁ?s?PQ‘BQjo'gﬁ syiablesprgirusien ofdh fﬁﬁ%ﬁ"%@\)\h{}‘g’ﬁ%ﬁr%/ﬁ?@dﬁ 3a
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piston. In th t .case. t. po be reali Ln. th

pressure szagﬁgg PRI ﬂ?%?ﬁﬁg pksgodleﬁa‘-f alf%gos‘él%éettﬁgﬂh%’ ¢ re%%'ﬁéleég% fixed
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t he "expl osi %8s, production of the gas. A sinply constructed and easily

obt ai nabl e gas generatlon device is, for exanple, a gas generator such as
is used in airbags or simlar. This can be triggered electronically for the

production ﬂfsuhbl?c&@s&mc@aene@Qﬁ@%&.ﬁmwnbmwe&@ i936r ganplsab@asand in
particul ar the g sive enerat i on res re can eSlgcﬂused ver%ewel I
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dpace asel oftiod s Felat SRR BG5S vt fopy By iR Blok R BIRR 0 1 g
cover. In tﬂﬁ}gstmnmfdma smt-bﬁerganmsﬂ’&lQr@cmmfpltﬁsddiiﬂdlnt)ﬁlyom hat the gas
generation '

In order to be able fo maintain the gas generaﬁon_ 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 intemal side of the sealing cover. Consequently, it can be
removed together.with the sealing cover. A used gas 'generation device can be replat_:ed
by fitting & 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 an the external side of the




device is arranged on the internal side of the sealing cover..
Consequently, it can be renoved together with the sealing coveg /ngtm
gas generation device can be replaced by fitting a new device H t

seal ing cover or by exchanging the sealing cover for a new gas generation

devi ce. Thereywousahss® the possibility that the gas gengeptrmpingievice is
fixed in'a releasable nmanner directly, an the external side of the
20/ 03/ 2006 WD 031025338 PCT/ EP02/ 10470 4 piston. Finally, there is also

the possidi!! ki '#gélg{tﬁé?e B30 BR PRI Ba: A Gehelotorttelish & Rudifidie pr essur e
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space between on an 1e sealing,.cover. In order to press the
pi ston and t h&esHEEPAE PeiypRbe P aRRthe 8SaINGITRYSE appl i cabl e, attached to it,
in the direction of the opening position, a spring elenment can be arranged

bet ween the RloRkPB pz%%ﬁh@ﬁst@r?&ﬁ%%ﬁut—%k&ﬁﬁﬂ%iw id, White bipRcabiBiiadbd  housi ng. In
order to hold and qgui de t &ﬁs rl_ng element in a, si rggle mapner w t hout
addi tional  divip&e dirgcion of ﬁ&"@'? priieR. aspying REmEN gan | FP"S?‘Q’&? **1t can be

pl ugged ont o thkeistisinarid-aeehd-siop ekment Wibin teeblt-ofpusingg pressure space in
relation to the adm ssion channel, the end-stop elenent can be a first

packi ng box through which the shut-off organ, is passed through in a sealed
manner. In orB@FdE%Bh?'?ﬁﬂd(ﬂFlS'eﬁ'ﬁép’ggﬁiﬁﬁ"%miag'“{pﬁé"af“geéw utoﬁddlﬁqqé packi ng box, a
set of seal s dmigesdhferexamplamgrido theshweaiorgahdt chn beiugpetioiaiotiy shd®»fand a mainly

ri ng- shaped Sﬁﬁ’éni- ng shoul der extending around the shut-off organ. The set
of seals can bé fornmed in a well-known nmanner by a range of netal and

pol yner seals. If the piston is noved by the pressure built up by the gas
gener at i on defdr sefingtheepresstre spagaiin reldion kitheadmissiontchenngr thaengrsPspace bet ween

the piston a”éierﬁéﬂ?caﬁﬂéaﬁr&ﬂﬁo@%g%ﬁ?ﬂopqh&micﬁwaﬁm@n id phs@iid@dugh 0 provi de the
conpressed gas Wl%ef& a bypass possibility, -a pressure equalization device
can be assi gnB8% "8 Pr essure space between the piston and the end-stop
el ement. Such a pressure. equalization device may be, for exanple, a

conparat or: | 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 possibiiity, a

| pressﬁre 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 elecirical 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 info the remaining shut-off housing,
sealing rings, in particular in metal, can be arranged between the shut-off organ and



In order to be able to introduce, where applicable, an electrical cable,

hydraulic fluid or simlar into the pressure space, the shut-off hausin
In the region of the pressure space nmy feature a seal able vvalgol'{ga%fb(?ﬁ@
sealing may be provided by glands screwed in or attached to the wall hole

I n sone ot her“;mfr,ljﬁlzggss In order to prevent fluid, in paﬁ&ﬁ#’ﬁb m neral oil
or natural gas, frompenetrating from,.the adm ssion channe a?ong t he

shut-of f organ Into the remaining shut-off housing, sealing rings, in

particular in A -of.f. organ and

20/ 03/ 2006 \Ao‘@@%ﬁ%@@’gﬁ%@%%%g”f%%'@@?’ﬁag%%@?‘é‘f"Sﬁf"f?ﬁanne| on bot h

si des. The sedfisgoAcRgvbgiantially fiushiq tbefragiopening |gtihe admisging dhapnstendor t s

subst anti al | y afd alssiprefeperitidiig fdsh &atheoqpienissiogpottin thdhuledhtig@sin@opeghannel and are
al so preferentp'bs?tlohy flush to the adm ssion port in the shut-off organ In
its open position. In order to further inprove the sealing between the
shut-of f organ and shut-off housing, a second packing box can be pushed on
t he shut-of f &radentoffothetioprdvertiop sealing beween ¢He shift-off ool aad Setsieosiighe adm ssi on

channel and t I | r shut - of f
organ. In thi E Q%A%%@og%_%g Qﬂl%i&rﬁrrgéyéﬁﬁt gﬁp@?iﬂé}ﬂo{qﬁ-@g réorﬂ%g?ettpﬁr ead for
screwi ng wi t hSe'shsMeaT e Admissipn Ehanest andithe laiching 4nd oppesiie the prgesugend housi ng. I n
order to hol doftieshstniftorgah.fin this gasa tHe@adiing Yoxansly Geatitd ap@ktbryal hieat e dosed

position, the émﬁ,{gqﬂm ng ; t.ally cylindrical free
end section a?\cél a sommﬂge{a&ngﬂg)%%@?%gé@@%@@ﬁ&s@ nnected to it The wedge

section |Is assigned to a conical hole section of a |ongitudinal hole of
t he shut - of f - houlst thfoldithe biadsit orjan ldrdedy aclomstizally e dlosediposiion, thee shut - of f

organ, wher ebiichinF e Sraf e a%bsiagﬁﬁqg&lé@@ﬁ@%ega;?&@éga IRfelgntical to the

cone angl e of t_hq \A@Hdge section. 1 | ] end section provides
the | ongitudPRSH Weeedariercagnects i s eweggerselion i gssigqedio a gonicakiglindi ng
cylindrical s®¢tionofe lofgitedirel hdemfitye sShutiofitabsinyat least Mitiertlobdipositoriof of f organ is
moved i nto t R OSSR MskebPRoonk BiIecPRb fdd se?ﬂﬁ%g&m@?ﬁédﬁ&ﬁolu% pushed into
t he conical hole S%&H‘O” [{%r %%_ | east. pushed further 1nto 1t until the
cor r espondi ng”BoHe BURIHFS °’b§f?€”t"8’§’é’tﬁﬁ%'?"d§ﬁﬂ’°'éﬁ”gw‘?ﬁéa’§ed t oget her. 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 saction is pushed into the conical hole section or at least pushed further into it

until the corresponding conical sections come together and are wadged fogether. The

wedging occurs in this connection such that automatic resetting does not oceur, for

example, due fo the compressed spring element or fall in the gas pressure inthe

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 fhe closed position info the open position
can be assigned fo the shuf-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
mrresporiding hole section is released and then the shut-off organ is moved back into
the open position, in particular, by the resetiing force of the spring element.



wedgi ng occurs in this connection such that automatic resetting does not

occur, for exanple, due to the conpressed spring elenent or fall, ]

gas pressure in the pressure space. In order in this connectiohorfcﬂ]‘j"%g(ﬁo6
have to replace the shut-off device with a new shut-off device, a release
device for resgphdnagssf romthe closed position into the peR.Rgsi tion can
be assigned to the shut-off organ. Wtk a sinple enbodi nent of the rel ease
device it may feature a release elenent novable in the direction of the
free end secti AGondindciNely stnipfe rbiRELIEHGH Mdlond\Hidhis BB} S rbwe mYbE§Sed agai nst the
end section, er e llthe wedgi ng of the wedge section an correspondi ng
hol e section is reledased and then the shut- of f organ i s noved back into

t he open position, in particular, by the resetting force of the spring

el ement 20/ 03/ ROREr tMGﬁﬁ@@ﬁ%%%leﬁﬁlﬁe%ﬁ&lgiﬂgﬁessﬁre%ar%%ﬁﬁli&?"ﬁtﬂ{eve| y sinple
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rel ease el ene ne.which is sy tg nove may he rel ease bail. In
order to rmven'ieﬁ%%%‘g eeﬁé%m%ﬁ‘ﬁﬁl?ﬂﬁ%a%%&'@%‘b%?ﬁﬁpﬁ'&gHP?&'?G@%"CE% be applied
to the reI'eas@@h@ﬁﬁmmﬂﬁﬁfepﬁesmiﬂﬂiéa%ﬁil'_@ie rodcharival seltich willfok apprgiated The appl i ed
pr eﬁ sure f:an a@aeul _hthattti!iblnﬁfdéﬂé eame@@m{maaiabﬁﬁda&em'i_ Pa {eietg%?%,emé?@ mpl el t
mechani cal so e [ eci her n e release el enen

i s novabl e, i Suédgﬁ% f?u@é’?'%’?ﬁ&%‘ﬁ&ﬁ togig‘?ﬁ%']gg'ﬁlg’éﬁ'@*e@ stantielly Bigor t ed for

n
novenent transV@ede to the | ongitudinal hole and substantially pin- shaped.
In order to nove the release element in the direction of the shut-off
organ, for ex ' ' the trigger.el the trigger el enent
can be for nedqg@begmsnéﬁé_lﬂﬁgé%%ér ﬂ‘gv“e”ﬁ%’@f"&egﬁ?“\ﬂ IF%SF@F c?FﬁaE'g'fre ton. In order
to be abl e toPhEiaing B iggerelemant, e doges lement panrve fevides assttingsrav| y and al so to

be able to actovaddavithaeorgel dectivg. SCrew externally, the setting screw and
sealing cover can be accessible fromoutside the shut-off housing. Wth

application of the shut-off device belowthe surface of the sea, a
renot el y cont I"dF9eei ba bR odothsplsee e gas opneragiencdeyiceexfemaliy and dlso 1o be

able to actuate the setfing screw externally, the setting screw and sealing cover can be
accessible from outside the shul-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-cff device ina simple manner to different
circumstances, the shut-off housing can be composed of a number of housing modules
aftached fo one another in a manner such that they can be released. The modules, for
example, can be selected and attached fogether for variafion 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 s presiressed
beiween 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 neceséary. Instead the packing box is pressed against the sat of
seals by the prestressed spring element and ensures adequale sealing.



submarine can be used with appropriate actuating equi pnent in order to

rel ease the sealing cover, replace the gas generation device ot ¢ t
the rel ease device for resetting the shut-off organ in the ope?of%???:ﬁ’.éa
I n order to be able to adapt the shut-off device in a sinple manner to

di fferent L&gﬁgﬁ%@gpes the shut-off housing can be q,gmz&?wof a nunber

of housing no attached to one angther in a manner “suc at they can
be rel eased. The nodul es, for exarrpl e, can be selected and attached

Logether for vtk &lcdd\Boale EnblinkhSy b s WAk Sunddh g 2o J1fFerent

adm ssi on channe atron o erent organs or
simlar. In co%ﬁ’éé?ﬁ%ﬁ"%f%mﬁﬁ Wit he g2k nent an advantage can arise if it
is prestressed betmeen the sealing cover and end-stop elenent.

Consequent |y, Bﬁﬁgeargm ibg of the first packing box, which is in
particul ar forrre as an end-stop element, wthin the shut-off housing is

not necessary. Instead the packing box is pressed against the set of seals
by the prestrd3dsed Syperspectied phamdnoin dagehalrabove@s anchigdimbe oeadhitg. 20/ 03/ 2006

WO 03/ 025338 PCT/ EP%&.JE%ZO%. tZthéPwénﬂ foll owi ng an advant ageous enbodi nment
of the invention is explal ned in further detail based on the figures shown

in the drawing, The following are illustrated: Fig. 1 A perspective plan
from di agonal IRg. 2boWgespective pEnabashmeiifidevde dodvedingliofig, aflfistrad@iniace according to

t he invention. Fig. tive plan of a shut-off device according to
Fig. | illustrated |l°ﬁg'§dﬁ %"F?S?fud. nal section. Fig. 3 A |ongitudinal
section through the shut-off device according to Fig. 1. In Fig. | the
perspective plF@ndi s Addngiudingl seatiordthragghriiad shyt-off Howee aaniding @Figeftbodi ment of a
shut - of f devi ce | accordi ng to the invention. This features a shut-off

housing 3 con stln e housing podul es 42, 43 and 44. The vari ous
housi ng m)dul %,1(1}19 ‘ﬁé’ "fsc?hwgﬁ’ onally aRpyeiRnip AR emkedimesofa s 45 so t hat

they can be r eﬂﬂ-éa%Mlce Il ﬂccblldleg 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 bolis 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 fiuid is
passed through the admission channel 2 in the deiivery 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 aranged 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
flustrated 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,gn
adm ssion channel 2 ring flanges 47 are formed, with which thezg)l{ﬂfa-gépto%e
device | is nounted in a releasable manner In a pipeline for natural gas

or mneral ol kyoyyehssg hat the appropriate fluid is paspegeshdoppoh the
adm ssion channel 2 in the delivery digection. To the side on the housing
nodul e 44 a pressure equalization device 24 protrudes radially outwards.

Qpposite 1o th ged ﬁ%%kb?thggﬁﬁ-brf% ﬁ@g%gshﬂéoﬁo?gaﬁ)h !égrréréed lﬁ aarranged which

cl oses of f a corr ond I"d‘g el easa manper, see Figs. 2
and 3. At thiongiucical Boles34 4 the glut-albhpusing?- RRsgivief grgangd E@'ﬂr‘f’? AW rew 41 i s
arranged as reécmsrethaebmrmhp&mmﬁhlcausmehr@a&msld[eme(adm@gomWarmH2iias descri bed

together withy telaf‘en 8% {ioﬂ E&w il ﬂgrzeﬁ thid ﬂ?t@%&oﬂﬁ%@'léa cyilrﬂn:!él fide-2 @

| ongi t udi nal sec % hut - 0 evi ce % ‘{W‘% to Fig. I is
i |l ustrated i P46 Pdiediecien @eﬁPMQW%ﬁa&QBHQP'PV"HB (?éhe A n the
shut - of f  housbfnigs hdusing reddile 62. 8, spisal spiiopushal, ontedheicliindrizal sideirotiA6 z8s t he

hut - of f orga WO 03/ 025338
ISDC'IIJ'/ EPC2/ 1027@ é%i Qslwsee st Hé‘ﬁé{we@héﬁ‘:& 10%?{Stggén%ggéf The shut - of f

organ 4 is arPa&H&é@x?ﬁe@‘squ%@P'P t3%i nal hol e 34 of the shut-off housing 3.
The shut-off organ 4 features a central section with an adni ssion port 10

whi ch is arraﬂﬂ%gusﬁdg%hu@meme@me§ dc@42 ﬁéwmmchahéﬂxtont@%pﬁ@en position 5
shown in Fig, cg section there is a.c i cal slide- rod
46 in the di r%‘ﬂ?‘?"bw ﬂ'fje'f°ﬁé1 ﬁ?ﬂ%"ﬁ@amﬁf?t@r %45 gargeeq @H’F?\é}ar&nd 29 in the
di rection ofartahgedhousi ng nodul e 42. A spiral spring is pushed onto the

cylindrical slide-rod 46 as the spri ng el ement 19. This extends between a

Pousi ng. modul T eepedefls a0 apprtet LR REcend S hehordy moB A A < he pi ston 13,
spring el enmenleastdpvicelfeaesragelease balidé anteleasexlegant agbmentiing snrewl4! ags gas :
gener a‘t i Ng deyidefednent B. Bt #R%etting screw 41 the release ball 38 can be moved in
the longitudinal direction 48 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 parls are given the same reference symbals 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 aftached. 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 fo the gas generator 16 and
a part assigned to the pressure equalization device 24. The gas generator 16 1s
assigned to an external side 15 of the piston 13 and arranged af 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 thatit can be released. The gas
generator 16 can be attached fo the sealing cover 18 in a manner so thatit can be

released.



The rel ease device 37 is arranged at the free end of the housing nodul e 42.
The release device features a release ball 38 as rel ease el ene qufgﬁﬁ 6
setting screw 41 as trigger elenent 39. By rotating the setting C QP
the rel ease ball -38 can be noved in the |ongitudinal direction 49 of the

shut - of f housivagoes®dzsesad i n particul ar of the | ongitudi ngtrbebesss in the
direction of slide 9. In Fig. 3 a |onggtudinal section is shown through the
shut -of f device 1, which corresponds to the perspective plan according to

Fig. 2. In thimelghgssheratob® ahdpisthi13 (@K beibling de@éd 786 thel dapsmanrer parts are

gi ven the sang, referenc | s and. are | ar onl escribed in further
detail in cog}atﬂ%%\ fogﬁ’ r%%# %Xngggféeﬁ'rp e?mo?ﬁémoplﬁ% °3%J%§9qnssy Df@? %%L@mf)ar gely
di sh- shaped, vfiganadiwpicjs ifusteated parthand jugies dpshepssi gned to  the admi ssion
channel a pressure end 11 of the slide rod 46 is attached. Al ong the

ci rcunference ' | i ng .[in 0_ar rapged which
subdi vi de t hr@éaé?gg%?z%?%gﬁf ﬁ“%%\g?g%%ee n%%at@:lgug%;ot?enfgﬁazse%gorntﬁ ﬁgsi gned to
the gas gener &9 inghiginihe adsissigh poriig ds feymed At this eaisel gectiandbareis @gual i zat i on
devi ce 24. Thedpeshtigeriey &kl @y, Tﬂis@cbrﬁposfb&ﬁb@)ﬂﬂﬂcdi éndactiendendal si ite étﬁ of tge
iston 13 and . t he r.essur ace 12. IS en
5)7 t he housi ng"ﬁ%@‘?ﬂﬁ%@gﬁ& Vgar%xﬁﬁ'gls%%hgg%"ee E %%%\}\Hs(s:'ﬁneﬁ%ostﬁ)eqﬁo?)’g%& off by a
seal i ng cover Sipedipdgingisectionsl in the open poviion Sithe wedgingsectipedidalstgly The gas _
gener at or I16 afringeeinalcyimertadadtion 6fgﬁ lcglgi&lﬂmguisﬁwagg t2h/338r6d4d%é8ﬁ%n tmg_ner so that it
can be relea . - . e gas
generator 16 gﬁ%‘gﬁ‘?%"g%@%g (’)n\r/gn%ogens/e%'g? gg@ihﬁngrqu %g%ef?qycﬁlr's %ﬁ%‘l}adj ust nent of
the shut-of f GFEHM eapagadyrih ityiee Gprin 2 sdidrica! serlion §10f the ipngiudinabalecB4posi tion 6 of
the shut-of f This ylifitiridal ebutis 51iestends thrsibh B tRGelded éldr\]rMe @vnﬁn sﬁ;roaﬁat@l ash tes X The
slide rod 46 : [ .1 Q.t.he centra
section of th§§%§ﬁﬁ§§{@H?kg%ﬁ?@%ﬁ?%@egﬂﬁﬁgéfé%&%{ﬁ#gﬁﬁmgé”?orned. At this
central secti 8¥ignpip thejhgle saclion 33uithisletael cPBf chi ng end 29. This is conposed of
a cylindrical end section 31 and a wedging section 32 with external cone.

A cone angl e $f dpfingAReieR 18 UxtbrRls FEH? tnE PrfaPlideM 4 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 seafing shoulder within the longitudinal hole 34.

The first packing box 21 butts against a seating shoulder with ifs 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 seafing
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 devicé 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.



shaped wedgi ng section 32. In the open position 5 the wedging section 32 is

| argely arranged in a cylindrical section of the | ongitudinal I
the end section 31 is arranged correspondingly in a hole sectigﬁ/ﬁ&@ﬁ%

i nternal cone, whereby it is already partially engaged with its free end
in a cylindri g@osgagski on 51 of the |ongitudinal hol e 3fcerbbiosnocylindrica
section 51 extends through to the rel egse device 37. An appropriate cone
angle 35, which is equal to the cone angle 36 of the wedging section 33, is

ani @igedf to t?ﬁﬂi@?&gﬁn%ﬂﬁ? AdPriTesRS potd io][aftiiﬁénaé Q@e{alir@@i?%-zﬁ-ﬁﬁbﬁﬂ%ﬁgit ng el erregt 39
extends fromthe inte - S of. e.pi n r . an end-stop
el enent 20. | na"FP%egioi‘ Fﬁ@f'?egtogges;ﬁa%‘g'a?hrjr%rﬂpthpﬁe%iagm’?séonfch@ﬂéggﬁaéns th%epar ate part
t hrough a fi r dengjiudinei helg hoboe sealingTines 26, Prarendresnged fesh fotkesddpiissioa y t hat t he

end- st op el enBfbnnei2 and td tRCddmissib@pdHed inile b SRfibr WeotHAPHERMoMbiNI N t he

| ongi tudi nal hole 34. Tqﬁﬁfirst ggﬁé;@ﬁ qﬁ@ﬂ21 butts against a seating
shoul der with 3 &©° Sﬁgs‘ﬁ ?rwqyﬁaus ‘ah Peo tﬂ"gngspﬁFtl ng el enent 19, whereby a
first set of seals 23 in preferably nmetal and polynmer seals is arranged
bet ween the fiAgebora@bdking8ox2®%s plidned Bt M8 AHdE ©andiRBidd BBwitk gl der 22, The

first set of seals. i onpressed b he plied pressure on the first
packi ng box 2?""89”“’%“%‘3“"83?%58‘}?‘@?9 i’érﬁ'fr %bo&s%&’sgg'cond sealing elenent 52 is
arranged within the first packing box 21 for sealing the slide rod 46
whi ch pasz es ?ﬂﬁe@u@‘g i bm;h@ddnioftmelr@teb@p@ideiaaﬁﬂiwswndsin@fmetdibeedor esz ure space 12
on one side of i e 44 a 0 rat 1S arran as a
pressure equalp?ézﬂzg’ﬁ Pg‘%&g é’@g%”gg%ea?ﬁﬁgéé‘?&%ifs aﬁgﬁge 4 i ?)fisbi%ﬁ"eabd'g'geos iteit,
wher eby t he waloruggdpas, hen theadmissise sorpi0fs similady sodar ediusigdiralativeiather by the pl ug
48, see Fig. #Admigdidn@Bina@@6hat¥Ds B¢k dato REEntSetididAfd slidd@. thn t he regi on of
t he adm ssion : ' . i ng_2 re arranged
on both sides 0@? : m%@%ﬁgiﬁcagg’\?%ﬁédﬁqi%a??dge ?ﬁ@}& {sh%g[feh g%%gélg aﬁ" @ %egeﬁ%l 2 agai nst
the | ongit udPevige 3hem e fep endpidhehoysingiapdilp Agean pe emplayeds By segwingied f1 ush to
t he adni ssi onthechtimyseew 21 agitlgdeeldnitnt BASLHRAIGBHOOIN corhes ihiB cdnltdt open posi tion
5 so that t heMiﬂijtﬂe @%Lsefbgﬁ 88 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

seciion 32 and the hole section 33 is released. The spring element 19 supporis

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 presiressing in the open position §, 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 fo the
invention is explained, in pariicular 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 elecironically friggered as the gas generafion device 8. Consequently,
similar to an explosion, it produces gas which exerts a comresponding 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



any protrusions which may cause eddies in the fluid flow ng past A second
packi ng box 28 is pushed onto the slide 9 and pushed on V\Athl n ?F?

| ongi tudi nal hole 34 for holding a further set of seals 30. J%?(EQ%G
i s pushed onto the external side 15 of the piston 13 into the cl osed
position 6 duevdmnissisggeri ng of the gas generator 16 amdrihgieewerti on of
pressure by the produced gas, then the adm ssion port 10 is simlarly so
far adjusted relative to the adm ssion channel 2 that it is closed off due

to the centr akisganb@bedis il heSlkeligd@edion 32bnd GorilaIMole 8bBs33daRI | cabl e, to nove

the slide 9 int 0S| n a th 58 device 37 on the
free end of tﬁe&)q?h po?et%}% dlﬁ %’dg él% h?lémq% clioé?fquog&"&eh\g '(Q,sl’oé'vm ng in the

setting screvvchﬁﬂn%@'%WWﬂ“@FEmeH®ﬁ|'@%9 coni cal section 40 comes into
contact wth the release ball 38 and presses the release ball 38 in the

di rection of h extern one of this
section 40. n%?derggnﬁtﬁes%hﬁ&ﬁ% \gzmsecfamg @%ﬂveﬂ&gﬁmﬁ Fh& @s %rce onits free
end and a wed893NFne &xRiRAaTE tierduriivr yes. vaga%@e%rﬁterﬂﬁwew WeeN@pe section 33
is released. génerampby ragadiiganesilind SverIBNPEIdisn, ﬂfea&agiﬁgibe@e@i‘mé he slide 9 into

rorea ha 15 o503l B ne%ased%nﬁa}jﬁ,e 19 1t mist be

noted that it rea restre osition 5, see
Fig. 3, in ofe&é?eqeﬂcﬁﬁ e&sqcﬁléswﬁr&wm ﬁ@e@e&nmrewm tVﬂ‘@"t!SrsEréWdon of the
seati ng shoulml;sme@easea:anusmpresssmmldm@hondfmehdnﬁssdahrcmhef@aytﬁé the set of

a1 SR sl B GedihG LD SLARLDARY, BELR Syelodlifi f N1 01 et 0

accor di ng to I nvention I In conj unction with

Fig. 3. If th@e%mﬂﬂsﬁﬁweeqqaﬁh@wszdweqﬁm T@@mﬂe&emen@wmtm osed off in an
emer gency durretog ofithe blitla Rargeth@dpes pdsitibes. Tserbuademeﬂnoﬁhecyagg&daﬁwn@el ine for
nat ural gas ronically

tri gger e d asoé[rndmeggjgﬁllg%rﬁ'gfﬁéeéeﬁlﬁg%aeﬁlﬂgﬁgﬁ %ge%nhgﬂguénfgl lﬁ&él*m lar to an.
expl osi on, i t*PrYeA g repebonfimerctelieeliofies sybreapipe. espondl ng pressure on the
ext er nal side 15 of the piston 13. The piston 13 is as a result pushed In
the free space 12 in the direction of the adm ssion channel 12 and
simlarly pushes the slide rod 46 and, consequently, the slide 9 in the
direction of -the release device 37. The 20/03/2006 WO 03/ 025338

PCT/ EPO2/ 10470



11 di spl acenent occurs until the wedge section 32 and conical hole section
33 have wedged together and the slide 9 is held in the closed Eﬁﬁhigga %ﬁ
The adm ssion channel 2 is closed off in this position by the $ 20
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 generatorldy rel easing the sealing cover 18.
In addition, the wedgi ng between the conical hole section 33 and the

coni cal wedgi eegtjon 32 is released using the. release device 37. This
occurs By sc&%"‘_ﬁ'ﬁﬁ‘#’?@ﬁé@ﬁ%ﬁ‘%ﬁ%%f%%%ﬂ’ﬁ%‘i s screwed in, the
rel ease ball 38 i BhfwFeUohdingd Hecieiingn' QdmRbioh hehaAtH) aSHed phanNngd 8 by
the cone section 40 of the setting screw and correspondi ngly, causes a

di spl acenent lexgituding hola ineluding aponigal helesestion; 31 in this direction. The
spring el enent 19 [ rp.of the skide.9 into &h n
position 5. The rélp g%@né?ﬁahgﬁp ptoﬁtglglv:‘g{s?mbghﬁes:ﬁgtt%hg%m%ﬁﬂﬁmga&?ﬁé%eﬁt of
the setting seatbw t4the admission chingtleldtivedn dh Uidnngbsiion QA tacdlysed GoBitibe)| thed

di vi ng robot or remotely controll ed submarine. 20/03/2006 12 1. A '
shut-of f devSed-ofisrreaniaciading a praspie end apd latchisg endsconpri si ng: a shut - of f
housi ng i ncl udi ngan 7 S§j e e ., Lt udi nal
hol e including a coni(:%gﬁ%%igf‘g&sgﬂﬁa%n?maﬂél&l[}ggé?{g%?é)gﬁg a%p%(%rgre}gév?jg?ii n

t he shut - of f pbsitisi intp the chsedaptjsitoh athk echmiimpedevicedhauding a tgas péneraidnidsecon

channel between an n sj.tion and a ¢l osed position, the  shut-off organ
i ncl udi ng gmﬁvglé%m@ﬁﬁﬂlag A6 PR T A ISt @esmfﬁﬁg%@vi%é%ﬁ%ast
for adj ustingrhbelostiiostfoh, PREBA the £18 deN&raPRERevidQs birkif¥ed Whthth thBShglsed

position, the actuating device incltdinhg a gas generation device for the
product i on ofiousigya thinethe fioe spase for réasiviegifha preassvge et febaghutdff otgagan in t he
direction of the cl.osed positiop, ereint rat.i on device.is
arranged Wit hin tq..énsg%ln}d&aﬁle lﬂoﬁ’gi #éev?ﬂ“?‘?l ﬂpgtilfgasﬁ‘ft%’gz'ﬂ%%g ) 9P§P§¥Xn ng
the pressur easgisht@f with eheSptedsnifchd OF 4@ shufoff oBgANHERYAA BeihgsdbjRtdd 8 hes Pace

of the shut-off housing and operably
adjustment pressure produced by the gas generation device;

a spring element arranged between the piston and an end-stop element within the
shut-off housing; and

wherein the shut-off organ latching end includes a substantially cylindrical free
end section and a slightly conical wedging section adjacent to it that engages the conical

hole section at least when the shut-off organ is in the closed position.

2. The shut-off device according to claim 1 wherein the shut-off organ is a slide with at
least one admission port.
3. The shut-off device according to claim 1 wherein the shut-off organ is adjustable and is

able to slide laterally with respect to the admission channel.

4. The shut-off device according to claim 1 wherein the shut-off organ is supported with its
pressure end on an internal side of the piston and the gas generation device is associated with the

external side of the piston.

5 The shut-off device according to claim 1 wherein the gas generation device is a gas

generator,



associated with the pressure end of the shut-off organ, the piston being
subjected to the adjustnent pressure produced by the gas generabi/Qgr/2006
device; a spring elenment arranged between the piston and an end-stop
element within the shut-off housing; and wherein the shut-off organ

| at ching end includes a substantially eylindrical free end section and a
slightly conical wedging section adjacent to it that engages the conical
hol e section at |east when the shut-off organ is in the closed position. 2.
The shuté. of f Theshateofbdwedcogding tetlainmi theyghegaierativh dedbris avfriged mgthin the a
slide with | east one adm.ssion port. 3. The shut-off device according
to cl ai r#“l’t"??%]é?@}%’ Aty ’-"Bﬁ"fn@f@%ﬁs?aé’e'adj ustable and is able to slide
laterally with respect to the adm ssion channel. 4. The shut-off device
according to claim1 wherein the shut-off organ is supported with its
pressur §. end The shnt-offideyiepcosirding 66 claine Jpfuthen inghidinghen ged of divetrer prege
device i ssiaseg%(gz]' at ed vm'mjta"otge.ceext r??(rana od i %eseg;n tc%%erpi ston. 5. The shut-off
devi ce Ac¢ordi @E%S%ﬁ“ai TS B R PR }gs genération device is a gas '
generator. 20/03/2006 13 6. The shut-off device according to claiml the
gas generation device is arranged within the shut-off housing, .in
particulBar, e shu-offdevice aecosding ko claim Triberer the sprmerdement IsRlugged oply the
claim 131;&{10#@311 ncl uding an end of the free space assigned to the gas
generation devPce can be sealed by a sealing cover. 8. The shut-off device
according to claim1 wherein the spring elenent is plugged onto the

shut-off organ. 9. e shut-off device_according o claimf7 rein.the end
stop el &ment TF%S%OF@W%&W Be [Gdlam ’ﬁw@argw %Fﬁﬁ%@l@@ﬁwﬁ%t&ﬁ PEis
passed g ArEALHTRDURE o Hean TBassllth QiR according to claim 1

wherein a preSsure equall zati vice is I sposed in the free space
bet ween the piston and the end-stop elenent. 11. The shut-off device

accor di gy torgl Db SHSLELILLRS, AWl AU el Pkl e Aol &

disposed in the free space between the piston and the end-stop element.

11.  The shut-off device according to claim 1 wherein the shut-off housing exhibits a sealable

wall hole in the region of the free space.

- 12.  The shut-off device according to claim 1 further including sealing rings arranged on both

sides between the shut-off organ and admission channel.

13.  The shut-off device according to claim 1 wherein a second packing box is pushed onto
the shut-off organ between the admission chammel and the latching end of the shut-off organ for
holding a further set of seals.

14.  The shui-off device according to claim 1 further including a release device for resetting

from the closed position to the open position associated with the shut-off organ.

15.  The shut-off device according to claim 14 wherein the release device includes a release

element movable in the direction of the free end section within the longitudinal hole.

16.  The shut-off device according to claim 15 wherein the release element is a release ball.
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20/ 03/ 2006 14 17. The shut-off device according to claim15 wherein the
rel ease elenment is novable through a substantially pin-shaped trigger

el enent 18andThe s]am-mﬂiﬁdvﬁfl ascortiingtto ictaira 16 wineyein klad teigadr gfeméno id foemed as an

| ongi t udi_nal hol e. %I’A; hut -.of f device according to claim 16 wherein
the tri 5‘@3?““@?@&@?%1’@@ Y”ﬁéa"%&‘ cal sectigh ust ment screw provided with a

coni cal section. 19. The shut-off device according to claim17 wherein the

adj ust mrent screw and the sealing cover are accessible fromoutside the
shut - of 19.houTheghut-off devihe acdording fof clalewvi Toehaxeio dhedidmptrent shmivmand thdhseakingy t he

shut -of f _housin e nber of housi ng nodul es which are
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according to claim7 wherein the spring elenent is prestressed between the

seal i ng_cover and end-stop el enent.
20.  The shut-off device according to claim 1 wherein the shut-off housing is composed of a

number of housing modules which are attached to one another in a releasable manner.

21.  The shut-off device according to claim 7 wherein the spring element is prestressed

between the sealing cover and end-stop element.



