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The invention relates to a bl owout valve assenbly, i.e. a HERAII2§2b] owout
Preventer (BOP), with a connecting channel which can be closed by at |east
One c osing device, whereby the closing device can be transversally di spl aced
with regard to the connectindBlovwoueValvs AgdimbRf a drive device. Such a
bl owout val ve assenbly is used both with terrestrial and maritinme mneral oil
or natural gas drilling wells. The bl owout val ve assenbly is used to prevent
an uncontrol | ed bl owout of the m'ﬁEF@ngiﬂorﬂr natural gas which is conveyed
under high pressure along the pipe ['ines. To achieve this, the bl owut valve
assenbly conprises at | east one closing device. A connecting channel of the

bl owout ssenbly is arr ed in the pipe |ine, whereby the conveyed
ni ner al ;ﬁgiv‘%ﬂpﬂr Eﬁfatﬁﬁs%aﬁgﬁlgﬁﬁ’é‘éé@“ﬁ%ﬁéﬁgﬁb%i*@-o@rﬁ@e@&lladg bidveoutel . The
cl osi ng derevefitetar tui V, ki wspl -\ f t he connecting
channel and is dﬁsg?égg'ﬁ?? ﬁ%@?&lg?%@ngpwfa\ﬁ&%}ﬁéggfogghf aﬂeﬁsﬂe

di r ect i orPN$i CIOBE deitR cvhemgbytheraosing atevide tan bqu\'@mh@ndig?ﬁeaar ol I ed
is preyented. Wth the bl owout val ve

bl owout 21T oi |..or natural

assenbl y ‘F\H;}véb%:}@lt%pbéc{‘?%ec[hﬂg %‘PW%Pﬁ\éme@é‘sﬁé‘r%V&deﬁ%r aulically.
Consequently, the bl owout val ve assenbly nust have avail able an appropriate
pi pe systemfor the supply of the hydraulic fluid, and appropriate hydraulic
devi ces fChopePlOWay Yalve assenthly isalised dmtieritly temestriabfarich esaitings r angenent s

or also i NG I 1, a tural gas supply nust be arranged
outoi de_ Serl Al iRy BT g e o dTop Ot S csebiely huped p e quit o
conpl i catpeevent anirriventrdiied dviewbab ofi thet HiiseraPoiest indfurad ddaivnibienigas a | arge
force can _be %gﬁlciie%.bx a hsydra lic drive device, it canriot be controlled
preci sel gpny(?y nder high pressure along the pipe lines. To achieve this, the blowout

valve assembly comprises at least one closing device. A connecting channel of

the blowout valve assembly is arranged in the pipe line, whereby the conveyed

mineral oil or natural gas also passes through this connecting channel. The

closing device can be transversally displaced with regr-.ird to the connecting

channel and is displaced if necessary by a drive device so far in the direction of

the connecting channel that it is closed and an uncontrolled blowout of mineral

oil or natural gas is prevented.

With the blowout valve assembly known in practice the drive device operates
hydraulically.  Consequently, the blowout valve assembly must have available
an appropriate pipe system for the supply of the hydrautic fluid, and appropriate
hydraulic devices for operating this blowout valve assembly, more of these
arrangements or also more devices for mineral oil and natural gas supply must
be arranged outside of the blowout valve assembly. The drive device is
therefore quite complicated.

A further disadvan-tage in this connection is that whereas a large force can be
-applied by a hydraulic drive device, it cannot be controlled precisely. It can
therefore arise that the closing device either does not shut off sufficiently tightly
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tightly so that it can hardly be opened again. In addition, a slow and
partial opening of the closing device is not always possible with a

hydr aul i f, the in tion is therefore to
i ?/rpr ove % St)l'?i(r;%/\/\g)ﬁfttgs\‘i eyéégrs]@ngﬁf%g'fha%'l)(eb? 98%”“?\@%?6#1@31 additionealsdewnni ng

such t haand pagiahopeniagtofahe ¢igsimptielive i '|§‘n§(‘a| %tﬂpég a&n er and at
t he sane tleﬁq uni ntentional opening of the c Si ng evice 8y
prevente(H é%bj ect is solved in relation to the characterlstlcs of t he

generic terms of laiml in that the blowout valve assembly conprises at
|l east two electric nmotors, which can be operated individually or in a

synchr oniheedbjrahobthesindentionis thesefare taSFLES IOBIONRYE $8lveha ef@olfi‘%; | east
n unjt, which is drive- connecte ot

one | rrgﬁml bl e fyr ané gleeg

el ectri qgegee i e@iBNINCgoRhithak tices. beracmgeﬁ td!mokel)emtan cal

act uat i gxgef I l ex e systens
for a hyd?aufrge‘?‘lﬁiw d er)t(r}’egré(rgcf %Eﬁﬁé;gaﬁu%lgﬁ{? ﬁé r??‘l@&%' Ogt draulic
fluid sélasing sevies id IrelraténlprpvmﬂmCa”msbebj’ei:[ﬂl@@véd’ .ﬁ&ela@ibﬁcw kgl drive

devi ce. E g dri % devi ce, i conn cted in a si | e manner via

electri &4 %CZ%&F {FSc ﬁ 43 gﬁr&er{’c‘aie i &gy Be'rtdhﬁ dhe eblomoutn vaivesnot e

posi ti oassdilyelcorirised améﬁétst\G@“eIPEtri%pﬁ{cﬁ‘{; Rhidhl ¥aBnfe " SouREGNt 1Y of
e | e

al so synchronously and simultaneous r
t ransni S¥igduglhy er by a am@htcrruzmmmnen a@dwcmapmsas bl tramumtisyioh \devigsenbl y

> of O SRR CieatEbhBNI o AR RILLR A Thet Lol Y eper g when he

electrlc no s are switché

cancel | bathegleairictrnetons o dmiamhefckmﬁgldéﬁbée rel ease el enent by the
electric notor or notors and the bl owut valve assenbly can be displ aced

for partial or full opening of the connecting channel.
Through the electrical actuation of the blowout valve assembly appropriately

complex pipe systems for a hydraulic fiuid (external pipes supplying these
pipes), a hydraulic fluid source and similar equipment can be replaced by an
electrical drive device. The said drive device is connected in a simple manner

- via electrical feeder cables and can especially be controiled from a remote
position. The electrical motors can be operated singly and redundantly or also
synchronously and simultaneously. Due to the irreversible transmission unit of
the transmission device the blowout valve assembly is, for example, reliably
prevented from unintentionally opening when the electric motors are switched
off. The irreversible property is only cancelled after the application of a suitable
release element by the electric motor or motors and the biowout valve assembly
can be displaced for partial or full opening of the connecting channel.

In order to obtain electric motors which can be exactly controlled and, with
regard to torque and speed, monitored, the said motors can be formed as

servomotors, especially as direct current servomotors. Such motors exhibit high
reliability and high efficiency.



N 'l{I'
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with reg % orque and speed, nonitored, the sai d noRGHEPEIZZSEHE forn”ed
as servonotors, especially as direct current servonotors. Such notors
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to a se@admeiecmmmotor@embeeeleaﬂnmuye@wéc&é@k@a 3Rt T3hRD) drlévr# can be
formed in various ways. One exanple is a planetary gear or si Far

render the transmssion unit sinple and reliable, it can be a wormgear

| Si wh by th wheel i :
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dri ve-connected to bot ctric ors
el ect ri @saocistad with the etsuiric motoisaSuches st géﬁ?tlQrmeﬁémlyaHe@B&ﬁﬂ behi nd

~ one ano @é poe end fI the waorm on the worm_ shaft. A“further p055|ble
arrangeE‘P&Wt’ dne Jaeversiple Propetty 14an alsec be reafisedrin botk displacemenhnect ed

to the dppetidnLormdIratsntibgonwor m shaft. In the sinplest case and wthout
the use of additional notor .shafts, which would have to be connected to

the worm shaft, each end of the worm shaft can be rotationally rigidly

connect ﬁijofd%]r‘iﬂ%eo%blﬁqs dRf bhife TE ot Rl Bel Mt Oiic ThADEs, the whrgy | |

enabl e a st ear t1o and 't
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One possible arrangement of the electric motors can be seen in that the said
motors are arranged behind one another at one end of the worm on the worm
shaft. A further possible arrangement can be seen in that the electric motors are
drive-connected to the opposite ends of the worm shatft.

In the simplest case and without the use of additional motor shafts, which would
have to be connected to the worm shaft, each end of the worm shaft cén be

rotationally rigidly connected to one of the electric motors as its motor shaft.

In order to enable a still higher gear ratio and to enable the transfer of a still
higher torque or a larger force to the closing device by the electric motors, the
transmission device can comprise at least one screw drive comprising at least a
screw drive nut and a rotating spindle, whereby the worm wheel is rotationally
rigidly connected to the screw drive nut or the rotating spindle.



transm s‘%i on device can conprise at |east one screw drive corrpri‘{siin&Pgtéﬁ%
| east a W& #ive nut and a rotating spindle, wher ebyciepo M55 Wheel s
rotationally rigidly connected to the screw drive nut or the rotating
spindle. 3 WD 02/36933 | | APR 2005 PCT/EPO1/ 12552 One exanple of such a

screw dr ' | screw driye. Here, the screwdrive nut is forned as
a bal | n?pgaér%"?ﬁlg%k%; et EWi ermee'Sa%%aﬂ SEEaY eltivait Hare, e Iscraw evive spi ndl e.
I'n or dernutds doineed1a8 aSSAIERUCAR tttiRg §| -bearing capacity. |ong
service life, highest reli abi?,?t'é)!/w%t%gﬁﬁ; %P@é%/ggg’egg%wéﬁ?g ?’@ﬁcﬁcf Wns, the
screw driRiRdlean -be a roll screw drive. In order to increase the

| oad- bearing capacity of the screw drive and to construct the said drive
very ruggedly, the roll screw drive can be a planetary roll screw drive.

W th t hdnldrdepts obine s&R j Gk weliosing device
conpri ses at. | east one cl osi ngbe‘rgﬁe%n?brﬂa?ﬁg%%hb%%gﬁgg'@I|§§9r? "eSige or
cl osi ng "¢.28hesicreliabily and fereadvarsatarbient benditions, rhetdPew EHved8an

si nmpl i fi by L& . rotating spindle of the screw drive is connected to
t he cl Osﬁ%\'@,éeﬁg%vt&rg "the closing device. In order to be able to design

t he bl omout val ve assenbly still nore conpact and to be able to dispense
with any internmediate parts between the rotating spindle and the closing
el ement Nt HEEF dPaincrRpsRyithel loadheasing capadtyaof pthet sofew hiriveclapdi iy devi ce

d i-kit OS] I | L d faci t ti
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connect &l sggwmdrive.i n a manner which facilitates their rel ease. Wth one
enbodi mrent of a bl owout val ve assenbly the closing elenent is supported in
a suitabl e device housing transverse to the connecting channel

With the biowout valve assembly known from -practice the closing device
comprises at least one closing element in the form of a closing wedge or c{osing'
Jaw. According to the invention, the construction can be simplified in that the

rotating spindie of the screw drive is connected to the closing element of the
closing device.

In order to be able to design the blowout valve assembly still more compact and

-to-be able to dispense with any intermediate parts between the rotating spindle
and the closing element, the rotating spindle can be formed as part of the
closing device and can exhibit the closing element at its end facing the
connecting channel. Here, the rotating spindle and the closing element can be
connected together in a manner which facilitates their release.

With one embodiment of a blowout vaive assembly the closing element is
supported in a suitable device housing transverse to the connecting channel
and connected with the rotating spindle. In order to be able to displace the
rotating spindle in a simple manner together with the closing element in the
direction of the connecting channel, the screw drive nut can be supported in the
device housing so that it can rotate, but cannot be moved axially. A rotational
movement is transferred to the screw drive nut via the worm drive and
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element'in the direction of the connecting channel, the screw drive nut
can be supported in the device housing so that it can rotate, but cannot

' transferredtothe screw drive
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in the 48y H3f€i ng. In order to be able to use commercia :
screw drives and corresponding screw drive nuts, appropriate adaptations
relative to the device housing can be achieved, especially in that the

screw drinveordet fos ke r ablgedo méatcbﬁnﬁé}cyawl %v@llab!b“ s%rgﬁardnggsslaﬁﬁve whi ch
can be rotated in the device housing, but which s supporte It
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wheel " CrREUE R I CbtamBe, RUESH By KT ofoot ﬁ@t@yewedfﬁ'waﬁ and o
meng heCa Udrivid t 0 ity
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al so 1 h%%&%@ﬂ? pﬂl‘gpgﬁqeanng sl\éeve can be varied to accommodate different screw
drive nuts, whereas the appropriate external dimensions. of the bearing sleeve
are always ready-made for the corresponding device housing.

In order to transfer the driving force transferred from the electric motors through
the worm gear as directly as possible to the screw drive nut, the worm wheel
can be connected rotationally rigidly to the screw drive nut and/or the bearing
sleeve. Consequently, there is especially the possibility of arranging the worm
gear very close to the screw drive. Of course, there is also the possibility of
providing or connecting the screw drive nut and/or bearing sleeve with external
teeth which engage corresponding external teeth on the worm wheel. With
regard to the worm wheel it should be noted that the worm wheel can be, for
example, a globoid worm wheel or a spur wheel and correspondingly the worm
can be a cylindrical worm or a globoid worm.

A simple method of rotationally supporting the bearing sleeve with screw drive
nut and simultaneously for the axial fixation of both of them can be seen when
the bearing sleeve is rotationally supported using at least one axial bearing in

the device housing. The axial bearing can be a roller bearing and especially a
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external teeth which engage correspondi ng external teet ACHEPOTERSERr m
wheel. Wth regard to the worm wheel it should be noted that the worm
wheel can be, for exanple, a globoid wormwheel or a spur wheel and

corr espogshertay rbhér Weshhal b i i rmor .a qglqoboid worm A
si npl e rrg??]od of rotational ?gesﬁgggf‘#‘n8%"@%%%*??%”&"@@%@ R BXalr ew

drive nigrcemas wethas higboadiblfofces.t he axial fixati on of both of themcan be
seen when the bearing sleeve is rotationally supported using at |east one

axial bearing in the device housing. The axial bearing can be a roller

bear| ng lanstdspReelrahby the Sl ORHGE adodn dBRYAAIAS acLETIERAII 2882

spherical roller bearing. The latter can SO accep
axial florgewlifsagress tosthe gaidrmotas, fher elestrid motordegart BeairfaRER e

el ectri t ' n tly of the deyice housing and to sinplify access
to t heI gbacffg Sﬁ%%owﬂﬁgﬁgg@ﬁgéﬁg iJ@V e'b?‘és"&%ﬁngeeszﬁ’feﬁ%ﬂﬁé@i agtor b@trlrgingsées with
respect Wm'chfmend%/ﬂ@rﬂgél@éh%é&e@fbjtr@@éﬁid%uc}é Hdhsffﬁ;}.or housi ngs which can

be fl ange-connected to the said device housing. order to be able to
accomodat e the worm shaft in the device housing and in the close vicinity

f th i haf b i onal | d i
{1 ansven8 & e BEaRENG SBHMTTR 455 Yoty in g deyioertotsnmgndin nal
hol e of théecldsy! diginiigusi nle térewsdrile! AG' Warth"2haflolsh %B%ﬂgﬁ{hgg the

rotating spindle and screw drive nut. The appropriate notor
accommo¥PPAGEEhin @ dransversethnle waning: approxiotatelyt taridentiallyieoothe t hi s

t ransvel§sai I rqer closing.of the connecting
channel ,&‘293'%3‘%’?% !Hf'gt qjt?hethghiagl%i%ereezlgﬁg@g’ e 5Rid) ‘%Q'tuﬂi’tﬁ'&u&w%n, “whi ch
may be @scemmedatingtherretitingfspirdie andverrelvaitivedhtt! TRE RpprodHaed ntgtsr move
t owar ds h%ﬂginﬁg%Pgécocrﬁrrﬁolagting the electric motors can be connected to the side of

this transverse hole.

In order to enable secure closing of the connecting channel, especially at the

~ high pressures in mineral oil production, which may be up to many hundreds of
bar, two closing elements which can move towards one another can be -
supported in the device housing and at least one screw drive, one worm gear
and two electrical motors can be assigned to each closing element. Through
appropriate synchronisation of the movement, both. closing elements can be
moved towards one another simultaneously and synchronously for closing the
connecting channel. Correspondingly, it is possible to move the closing -
elements back using the electric drive devices slowly and partially or completely
fr_om their closed position for opening the connecting channel.

In order to be able to apply a still higher force for closing the blowout ‘valve
assembly, each closing element can be connected, especially in a releasable
manner, to an advance shaft which is connected at its end section, which points
away from the closing element, to a transverse beam arranged transversally to

its longitudinal axis, the said transverse beam being connected on both sides to
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and two WO®ei36933al notors can be assigned to each closi ng9tsiRREs, Thr ough
appropriate synchroni sation of the novenent, both closing elenents can be
noved towards one another sinultaneously and synchronously for closing the
connecting channel. Correspondingly, it is possible to nove the closing

el enent $hBagdvannen ghefiewith eat ieftc aodi aerigiaty iscresv drivel yCamsequantiy althey or

conpl et their..close i tion, for opeping the connectl channel .
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rel easabl e manner, to an advance shaft which iS connect its end

sect i on,g8@hOR tyei glectric mplprs assadiatedovilsitng el ement, to a transverse beam
arranged transversally to its longitudinal axis, the said transverse beam
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t he advaimeewsral ovddritossubstadntiaily icrelagbiths GorRe SEtingethré9gs BtBidw . the
transverse beam can be moyed sinultaneously by two Screw drives. The

movenentives, @ formgeara plrclric mpterscern bamsaigned daeachiaftbe feft a wor m
gear a”%nﬁ"lﬁe?‘g‘ﬁ%&ﬁe%ﬂﬁ*égs associated wth it. However, in order to
I'Ty 1°™ncrease

‘substanti a the force acting through the screw drives, a worm
gear and two electric notors can be assigned to each of the left and the
right s w drives., Wth a bl ut, val ve assenbly with two cl osing el enents

whi ch cah'hndA @'O‘Q’%Ri\tia‘r’ﬁl‘é’ep?% Y hadith sy C@éWlﬂ%ﬂ%&W'ﬁi@Urc%m‘tﬁi ves and
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sinplify the construction the worm whe or ‘exanple, assig
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ar r angedpproxraately aentriatly betvadh ebwd hetating tspindles and rotationally rigidly

connected to them, whereby the thread pitch on the rotating spindles is

opposing and a screw drive nut is arranged on each rotating spindle, the said

screw drive nut being connected appropriately to the relevant transverse beam

of the closing elements which can move towards one another. In this manner,

only two worm gears each with two electric motors are needed for the left and

right screw drives of the two closing elements. Here, in each case one worm

gear is used for the actuation of two left or correspondingly two right screw

drives.

The linear movement produced via the screw drives is transferred via the

transverse beams to the two closing elements which can be moved towards one

another. In the previously described embodiment the worm wheel is rotationally

rigidly connected to the rotating spindles, so that correspondingly the screw

drive nut executes the linear movement. To prevent the screw drive nut in this
| relationship from rotating, the screw drive nut can be rotationally rigidly guided

along the rotating spindle in a transmission housing in the longitudinal direction
- of the rotating spindle.
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manner, only two worm gears each with two electric notors are needed for
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t ransni §L¢'8E sestian gf themipdaipingesslegvaiped retai ning sl eeve can be attached to

a transverse beamat its free end. The rotationally rigid support of the
screw drive nut does not occur in this connection through a direct action

bet weenIn Hds sonaectim, tiee cuhstamndionhean furthisnioss bansiRevfeédh tHit whBsd ead vi a
the rotapj LLY,.Ligi.d qui dance _of the sliding section of the retaining
sl eeve. BhRo o6 A be 00K e Fuiei e cbienalainerieavesisagrpl |11 od
- in that theMtgsting spindle and the screw drive nut is rotationally rigidly held in it. In this

way retaining sleeves with the least possible length can be used.

The rotationally rigid mounting can consequently be realised in a simple ménner
if the sliding section is essentially quadrilateral appropriate to a cross-section of
a guide hole in the transmission housing. One possibility for such a quadrilateral
cross-section is, for example, a quadratic or rectangular shape.

In order to prevent the sliding section from jamming inside the guide hole and to
also reduce the friction when the sliding section slides along the guide hole,
sliding plates can be especially arranged on all four outer sides of the sliding
section. The said sliding plates slide along corresponding inner sides of the
guide hole and thereby reduce the friction during the displacement of the
retaining sleeve along the transmission housing.

A retaining sleeve of sufficient strength can be especially obtained if the
retaining sleeve exhibi_ts an essentially circular shaped cross-section except on

its sliding section and protrudes from one end of the transmission housing and
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applicable, the sliding section is formed at the end of the ret a1i rJi ﬁbR 2803
sl eeve WS 4P898he rotating spindle and the screw drive pgt/epgi/faisati onal Iy
rigidly held init. In this way retaining sleeves with the |east possible
| ength can be used. The rotationally rigid nounting can consequently be
realised in a sinmple manner if the sliding section is essentially
quadri | a'Fe‘BﬁTe g especially i adielpasabla-miapnento the tranaversebearnratiitse
transm sgh@Bnpgousing. One possibility for such a quadril ateral
cross-section Is, for exanple, a quadratic or rectangul ar shape. In order
to prevent the sliding section fromjamm ng inside the guide hole and to

al so reduyce the fricti when the sljiding section slides along the guide
hol e, sTi%YMR @Pﬁl%@o%%@%@ﬁe@t@nm %ﬁ?\éﬁmged the transverserbeam eansi des of
the sli dhdGeeheH At t bf-tRL | iR SLJ ng.caqrrespondi ng

i nner sides of 1 he guﬁ%rﬁng tg%d‘%?ﬂg'rn bgfegggu%lérﬁjﬁ’:é{s&ﬁ?s& %&?%Lﬁrﬁng t he
di spl acesarawedftogetber.r et ai ni ng sl eeve al ong the transmi ssion housing.. A

retaining sleeve of sufficient strength can be especially obtained if the
retaining sleeve exhibits an essentially circul ar shaped cross-section

except dR orbéStoshé BbROtoSSEdonin 0D

transm ssi on housing and 8 | 10%%@2®8?I%ﬂ§§?@é% %@Pﬁ@gd%&%géh% there
at t achedide paangement of she ebishiswibdrs tosthealevice hinesing ansvier epderdigrat its
free end, A sinple nethod of attaching the retaining sleeve and the

tr ansver?@af)%tgﬁg)%%q‘?ssbée’gg@ Eleiric Iﬁ'?ﬂto&%a'bhﬁ asranged 9shesiallyip pairsdve and

t r ansvers endteanhdlising S&ReNEiIAgt f885REely! Bn@’ ' i date
the electric motors gl’_n a si mg)l e way vvle?h ?cﬁe&%;eingg”g??gﬁ%@h%ﬁt ?Cg](‘iﬁgﬂ‘e) sai d
‘motors tUENSAUSRYINGYSINGusi ng and to render them separately accessible, the
el ectric notors can be arranged especially in pairs in a notor housing
extendi ng transversely and essentially tangentially to the transm ssion
housi ng.In order that the worm wheel can be rotationally rigidly connected in a simple

manner to the two assigned rotating spihdles, -the worm wheel can be
rotationally rigidly arranged on a connecting rotational sleeve and, on its two
ends, ends of the rotating spindle can be attached with opposing screw pitch.
The COnnecting rotational sleeve also permits worm wheels of larger diameters -
so that the gear ratio can be further increased. In addition the connecting
rotational sleeves permit a simple attachment of the rotating spindle in that, for
example, it is screwed into them with its ends facing the Connecting rotational

sieeve.

With one embodiment of the blowout valve assembly according to the invention
in which the electric motors are employed simultaneously, an appropriate
synchronisation of the movements of the motors is necessary. An essentially
mechanically based synchronisation is extremely difficult for reasons of
production, because deviations in the construction of the motors, worm shaft,
worm, worm wheel, screw drives, etc. can hardly be avoided. Acéording to the
“invention, the synchronisation of the electric motors therefore occurs by

software, especially via their control devices.



I n order Wé‘%mé%ﬁ wor m wheel can be rotationally rigidly connect édt‘i%ﬂ% 200
sinple nmanner t0 the two assigned rotating spindles, theowermmbsgel can be
rotationally rigidly arranged on a connecting rotational sleeve and, on its
two ends, ends of the rotating spindle can be attached with opposing screw

pitch. AheimsgaNgRthdy j . | s0 pernmits worm wheels of |arger
di aneters soﬂt hat the Ogggﬁ%@??ghégﬁ?s\oﬁgg 38?‘?‘1?3? qar'?cgﬁé*‘sqgtﬂ'; i ad e i on t he
connect i RIECtiaMmatpoisawiret esvthe master and th mhér abERRNABR: %fs %lg\?esr(g} ating

it is screvvedi'ntothemwi? its €ends facing

spindle pn.t or —exanple, it _
t he conné%toiér}gélreg{rﬁztmﬁ?ﬁ)ﬁ%@"@@@és V@elersne enbodi ment of the bl owout val ve
assenbly according to the invention in which the electric notors are

enpl oyed, si multaneously, an appropriate synchronisation of the novenents

of the niht BiesTallowirg.cadvanfagetuscembotinadnty ofnthenavbswdr ¥ré3@§ﬁit9ined i
C

: . . e in
synchron : |y difficult for reasons of production, because
devi at i o'lr???‘l; 'th{gg%sgﬁéﬁﬁ% ?{Q}Heﬁfn englospd drawipgn shaft, worm worm
wheel , screw drives,~etc: can hardly be avoided. According to the

.inventi_Pn, tg&_synchroni sation of the electric nmotors therefore occurs by
software,h%g‘ﬂ 183 |aje $hewhhei r control devi-ces. 9 WD 02/36933 1 1 APR 2505

PCT/ EPO1/ 12552 A sinpl.e net hod of synchronisation using software can be
seen in that one electric notor is wired as the naster and the ot her

el ect ri dFigod sshowes asperepective plahsiew! ds BheSipldded P ?f ?Ltgowﬁggﬁ?@g e

masters._1ln tbt]e f ol lcﬁﬁ'ﬂw g, .advant ageous enbodi nents o
expl ai néPSEAPNBLPEORNAI a fEt enladimesat;f i gures in the encl osed drawi ng. The
following are shown: Fig. | shows a perspective plan view as an expl oded
view of a bl owout valve assenbly according to a first enbodi nent;

Fig. 2 shows a side view of a drive device in a cut-away view with transmission

for the blowout valve assembly according to Fig. 1;

Fig. 3 shows a side view according to Fig. 2 with additional device housiﬁg and
retaining sleeves;

- Fig. 4 shows a cross-section through the device housing according to Fig. 3;

Fig. 5 shows a cross-section through a second embodiment of a blowout valve
assembly, and | - ' - '

Fig. 6 shows a cross-section along the line VI-VI in Fig. 5.

Fig. 1 shows a perspective plan view from diagonally above onto an exploded
view of an embodiment of a blowout valve assembly 1. This comprises a device
housing 36 centrally along a longitudinal axis 29 in which a connecting channel
3 is formed. When the blowout valve assembly 1 is inserted into a pipe line, for
example in mineral oil production, the said channel forms part of the pipe line
through which the supplied mineral oil flows.

10
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Fig. 2 sh%ws a side view of a drive device in a cut-away view with

transni s¥P0H3eP% the bl owout val ve assenbl y accordi ng tPCHEBO1/f25581 9. 3
shows a side view according to Fig. 2 with additional device housing and
retaining sleeves; Fig. 4 shows a cross-section through the device housing

di gt 3anFl 0, . - t] th h d
embod menc' g Aol 00, PRSI SioBing SRS eig %6 ewdvean ber mevedect i on
al ong t hewarde orle- ¥hoiher,Fats sbppbited ds PRAVSS 3 El%ﬁ@e%i/i\":s ?! ggﬁe\ﬁkgw from
men 0

di agonal | y above onto an exploded view of an enbodi of "a ut val ve
assenbl yirdnsveRse te dig craaectingiehanne! isutiengediee densirg B§. Thengosing

| ongi t udj ' i i nect i h | 3is f d. Wien th
bl owout SofontS, 3%, 43,478 e 1 ABSRGTHIE iR Ridacscond snothardinse 1 n |
ni ner al re'gfommfaue@ohnectiﬁ@ehamemscéwwa@fb?ﬁwffréoraare&?@f the pipe line

t hrough which the supplied mneral oil ows. 10 | APR 11005 WO 02/ 36933
PCTI EP01/ 12552 A closing hole 90, in which two closing el enents 34, 43,

whi ch ¢ ) n K e supposted,as part _of a closing
devi ce glmée@? gﬁéggertn%gﬁgr%ée)gﬁo%tl%%S%?ynﬂ%qci%d)&&?n%qva@cgﬁhﬁﬁﬁ evi ce
housi ng 4860n Their cearssides whiemans posifiondd oppesietiedohite tirgséishriedws Whi ch
engage e anot her IB Eﬁgf region of the connecting channé€l 3 and close it
of f congf'ét"é‘ley?"%%t £ Agvagee Halist lacmyg thescarrespading sinsing eleraented to t he
advance tg&f fsS : | ' W L1l Qn osite

t he connecti ngaéﬁbgﬁr?gﬁoggddgﬁérg}{\gee@t\a ggﬁf‘/ﬁg\ema'g%/ham% a@ﬁ%b%%’%ﬁl %'Sé)t he

cor r esp&ifing elgroeniharecaiéached togethere The advaoreeshdtenasdanitend 79 tivs r anged,

via whicg Vanc - . 0Si N |l emenpt are attached_together. The
advance éﬁ%p(?gaéjlg% &x@ﬁghaﬁ%seggdﬁ?@ggﬁoﬁeoBo't'ﬁﬂg!W@rt i Aal 8Bk s 29
t hr ough termeinateusutsides of @pprdimatea WshasdThAns FEOUS TR Shideaproxidmat el y
V- shaped arﬁrs ¥6, 7Z|. The said arns_are _
attached to the housing covers 74, 75 by the ends of their V-legs. The housing
covers 74, 75 can be attached to the device housing 36 via threaded studs 78

and suitable nuts which are not shown.

Within the end arms 76, 77 a yoke 67 as cross-beam 48, 49 protrudes from the
advance shafts 44, 45 transverse to the longitudinal axis 29. This yoke exhibits
holes in both of its outer positioned ends into which the ends 63, 64, 65, 66 of
retaining sleeves 54, where applicable, can be partially inserted and attached

by threaded studs.

The retaining sleeves 54 extend parallel to the longitudinal axis 29 and exhibit a
sliding section 55, 56, enlarged in diameter, opposite their ends 63 to 66. A
screw drive nut 25 to 28 is held rotationally rigidly in this sliding section 55, 56,
which is preferably quadrilateral in cross-section. The appropriate screw drive
nuts 25 to 28 form a part of the screw drives 21-to 24. A rotating 'spindle 30 to
33 is rotationally supported in each of the screw drive nuts 25 to 28. -

With the embodiment illustrated in Fig. 1 the relevant rotating spindles 30 to 33
extend from the screw drive nuts 25 to 28 to worm wheels 15, 16. These worm

11
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attached to the housing covers 74, 75 by the ends of their V-I eés.' I:Fh% 2005

housi ng WR@¥693%4, 75 can be attached to the device houpéﬂgp@ﬁiésisﬁ
t hreaded studs 78 and suitable nuts which are not shown. Wthin the end

arns 76, 77 a yoke 67 as cross-beam 48, 49 protrudes fromthe advance
shafts 44, 45 transverse to, the |longitudinal axis 29. This yoke exhibits
hol es i n"YBEEIS &fe irolatinally figidly: canaecteddto ihotly okatirly tspinciesis3®33164, 65,

66 of r arp he 84, | I an.be tially jnserted
and att achog il 36 3333t ard ik BRBLHAIR: By GRBUORS13he dlnaliial ai | e
to the laxigi2ludi nal axis 29 and exhibit a sliding section 55, 56, enlarged

in diameter, opposite their ends 63 to 66. A screwdrive nut 25 to 28 is
held rotationally rigidly in this sliding section 55, 56, which is

pref er abie ANEEH | W aksi ngc - an. propriaie screw.drive
nuts 25 to 28 f.ormﬁ%a%alrl?' gfs Itéﬁgﬁs@?@wp%ﬂl \?ggﬁﬁt e%ﬁ. ?i r@[ 9M89spi ndl e
30 to 3eansmissiont ubitsl 8.y Thepptharepaitnotdhe wbrrhhgesci€Wolthede bpuhs 25 to

28. Wth_the enbodinment jllusjrated in Fig. 1 the relevant rotatin
spi ndl esCPRIOPEAE3 W8Wen‘lj%=f r 471 tWB"%‘cr eN230esy eaRut @PRreptiatehs tt@oﬂmegm wheel s

15, 16 Erespori AbriUGARE il aABBoRRS RETLERO L2350 el s e

rotationally rigidly connecte 0 bot ating spin
respect i AeRie axanged whi agprapdateawbrradihattertt7, i18. Thesdiare donpecid Wik

| ongi t uqi.hal XIS e worm wheels 15, 16 each formpart of worm gears
11, 12 Sh?&sﬂaﬁ %W&%@%%gis&ﬁ 5P 99.{“91‘:{@“6?%? %G‘E'C Motpre aspemialvar i s
formed hdirezb cuspht SebAicRo0 OReldlectib mutdridtiv_RBaa$s SRR | |y

t oot hed cor{ e%ijgptgi ng wor m wheel 6{1:5, TG vri(?(g'\%gpropr?%?% outa(gr;ﬁ Fgéeftfh. The

wor s 1End alp BrRTGEaNefts. appropri ate worm shafts 17, 18. These are
connected with their shaft ends 19, 20, see also the other figures, to

electric notors, especially
, In one embodiment of the invention each of the electric motors can be

connected to control devices 9, 10 positioned remote with respect to the
blowout valve assembly using appropriate electrical connecting lines 91. In one
embodiment of the invention each electric motor is provided with its own control
device.

The appropriate threads of the rotating spindles 30, 31, respectively 32, 33,
exhibit correspondingly opposing pitches so that with the transmission device 7 -
positioned to the right of the device housing 36 in Fig. 1 the screw drive nut 25
moves in the opposite direction along the longitudinal axis 29 as the screw drive
nut 26 when the associated worm wheel 15 rotates. This applies analogoﬁsly to
the transmission device 7 illustrated in Fig. 1 to the left of the device housing
36.

it should be noted that of course appropriate control devices for the supply of
each of the electric motors are also provided for the electric motors 5 and 6 in
the transmission device 7 illustrated to the left.

12
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di rect oY g&g%gﬁgrvormtors. One electric notor drives each cor_reLplandrl)ﬁh%g%
shaft en of the wormshafts. In one enbodi ment ecTiggiaaeention
each of the electric notors can be connected to control devices 9,

positioned renote with respect to the blowout valve assenbly using
nes.91. In one enbodiment of the

appropri £l | -C C ting. |i .
i nvent i ogl gg hzeg%(@gt \?}!B‘E':V ‘%%E’&'Q'tgg}ﬂahﬁ??ﬂ%‘ reugh adefvwn rigbhtransmisdiori ce. The
appr opr i dedcelt aillaswétedhgantialiacRerdhi .Lrespectively 32, 33,
gxh! bi t7ﬁ8%r:§§-st 8ndi nglp;a/rtggégséiﬁegn ?Q?Eﬁyggtﬁgpg%?éwﬁg? f"hﬁ@_r#'%%ﬂ Otnh

evi ce i P SR r e enece ol and dr8 pd e
screw dr gy Saiel it 5il bAV iR S.QRROsI te. di rection al ong trl{e I:lecgﬁagulytludi nal
axis 29 as ?he s'cre(\)/vrgg% v'é HJB C?é'ﬂgﬁtéqp Witk afigusei at ed wor m wheel 15
-rotates. This applies anal ogously to the transm ssion device 7 illustrated

lLeft of the device housing 36. It should be noted that of

in Fig. .0 ) ; : .
cour sg a%'p'%'gp%ng? &rAOSAISYPN dlsyicee? i secarmmodated in @traneanssion hbls§ing! ectric
nmot or s 1 | lectric.mytors, > and 6 in the

transni %‘?ﬁﬁ”ﬁﬂa‘?é’%&?ﬁi- petankl® edhihTiER, < 28 stominadeia. 1 IarR 2005
PCT/ EPO the A68msmissiBhowsirg SRdhe vokitinaf ot udi Hal felyp ugh a

| eft or n{d % t(rjansm'mSSi rang deviece 7nlgss_?{r(?lgéslgpé?gdé‘%a&r"??@%d;u‘gh%gdi ng to
Fig 1. rﬁ'ge( PRI EW VeS| 25 2Rerositiangdrars theme. Eanelarir the ser@wgi ven

t he samairivefmrteme ray hehs e i expl ained .in npre detail only
in connection with a %uré@ﬁnﬁpi%mééﬂt@}é&%%ﬂéﬁiﬁ%F’?)ﬁ“ﬂ@\‘?’?ﬁ@'eﬁgs
accomodated in a transm ssion housing 52 which also extends parallel to

L0 hon o af e et SERUALA Bl Rpudininsidin Soamensh e oos o
drive nuetiri6g skevedsd. (Trensibing sebfoh 5EXhBIRT FdreddMpiaChSiadriateral
and especially . square cross-section which can be displaced along an
appropriately square cross-section of the transmission housing 52. Sliding . .
plates 60 are arranged between the sliding section 56 and the transmission

housing 52 on the corresponding outer sides 59 of the sliding section 56 to
- reduce the friction.

The siiding section 56 is arranged on an end 73 of the retaining sleeve 54
facing the worm gear 11 as transmission unit 8. The said retainfng sleeve 54
exhibits a tube section 86 with an essentially circular-shaped cross-section
which extends from the sliding section 56 to the free end of the transmission
housing 52 where it is brought out. The corresponding end 64 of the tube

section 86, see also Fig. 1, can be attached in the yoke 67 in the appropriate
hole.

At this point it must be noted that all other screw drives and worm drives for the

embodiment according to Fig. 1 are constructed analogously to the versions
according to Figs. 2 to 4. |

13
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drive nug\ggg %&ﬁot illustrated in Fig. 2 in conjunction with thL 1’&%& #%g
spi ndl e , 2|l e screw drive nut 26 is rotationally rigi diPETIEPOt12552t he
sliding section 56 of the retaining sleeve 54. The sliding section 56
exhibits, for exanple, a quadrilateral and especially square cross-section

whi ch cafh Py, i : | at ey square cross-section of the
transmi s;i_o?@oﬂﬁ ﬁgﬁz&'gﬁﬂﬁgg ig%&f?@équ%o g”e'"gﬁmev@gaows‘ﬁ%wqm

sli di ng g8¥&ildnalobg rotaéing spirsdie 391 that tHeOrS A ndi ng
outer si gis 59 of tfhe sli di,n?section 56 to ?‘Fe‘g}ggéef@ﬁ%ggﬁog'?‘:ééﬁépﬁne
sliding SEEPIBH 88 Taias,possipiEdntathg iransmissionhousingrd. ai ni ng sl eeve 54
facing the wormgear 11 as transmi ssion unit 8. The said retaining sleeve

54 exhibits a tube section 86 with an essentially circul ar-shaped

cr oss- sebtansversehochedsansmission housing 52 & thatar ABaSIngBEXbAdd [HEwhiche. end of
where it i s brought out. The correspondi ng end

the trangm ssi.on . housing.5

64 of t@@[ %%ﬁ”%dﬁpgﬁs&, és%r@ grapaed g betweernwhieh dheaehed geart Hd yoke 67
in the appends e t RS0t ., ] noted that all other
screw drives and mwdr;mdrg??/@?fégép ?"t'ﬁgf“%e"r‘{%%’fﬁmnézﬁ?gﬁ%%%f’aﬁhs ‘f’%mP‘?iS&.agl are
const r uctbdhasgicyous|engaginghwity its siutersteeticiher sbirgpoRdigiSutetdeth 4n 13 WO
02/ 3693?1 Ev@g’lﬁ] We%h P!F%’/ EPO1 /12%52 In Fig. 2 the screwdrive nut 26 is
di spl acele T { Re T8 COHBFBANGRG daethvast the werm andiwaimo wheeheanot at i ng
spi ndl e Bl fomied huchetthahi tha Sk eio4,C mp%q ed.tqit. s drawn as far as
possible into the transm ssion hgﬁgi F\Sg %2.% raarlsgrergg'dog'c?ﬁew?mn% ssion
housi ng 5res$PRBERSHh e VAET ovhes! ie adspurwhee! o a globoil whbsl. The Walkgrs 5, 6

o o 9 PGS CBENPHIAPE, o Aap B Rl et o nam
wi th it vhich extersdst in theelangitudimpbditeooro of eie te@tiRg Wpindles 30, 31 and '
- corresponding ends of the rotating spindles 30, 31 are rotationally rigidly
mounted in both its ends 71, 72. Appropriate bearings 80, 81 are arranged in
the transmission housings 52 at the transition to the corresponding motor

housing 68 or 69, see also Figure 4, for the rotational support of the connecting
sleeve 70.

The worm shaft 17 is arranged with each of its shaft ends 19, 20 in one of the
electric motors 5, 6 where they are rotationally rigidly: attached at their free ends
82, 83 with appropriate nuts 84, 85.

It is pointed out once again that the rotating spindies 30, 31 are formed with
opposite running screw pitches 50, 51, so that the corresponding screw drive
nuts 25, 26 move in opposite directions along the rotating spindles 30, 31 when
the worm wheel 15 rotates. |

With regard to the screw drives it is pointed out that these can be ball screw
drives or roll screw drives. According to the invention, with the illustrated

embodiments roll screw drives and especially planetary roll screw drives are
used.
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t he mr%g@hﬁgﬁﬁ The corresponding teeth on the worm and wor
be forne at the wormis a globoid or cylindrical PooEPYPH2552
correspondi ngly the worm wheel is a spur wheel or a gl oboid wheel. The worm
wheel 15 is positioned rotationally rigidly on a connecting rotational

sl eeve 70 which extends in the longitudinal direction of the rotating
spindles 30, 31 and corresponding ends of the rotating spindles 30, 31 are

rot at i onl Fig. 13 gisitleyviewmiissbu hoiig g 7 : i ate bearings
80, 81 ae !egrran ed in the ruaSIr":tg?nqgs?5%ﬁw§ﬁg%gg§sggagpmﬁbqﬁ?éﬁé’lqei on to
the corr %ﬂﬂaieﬁgaﬁéﬂm howsingi ¢ryess 7¢r 76anosetedadrs it Witly wbprdbridteenidne
rotationghymstyppoyt of the connecting sleeve 70. The wormshaft 17 is
arranged with each of its shaft ends 19, 20 in one of the electric notors
5, 6 where they are rotationally rigidly attached at their free ends 82,

83 with. , appropria nuts 84, 85. It is pointed out once again that the
rotati ng"%g&ﬂafgeio %deﬁ ifh%r‘t‘éfof $rawddive muts @605 arer displavgdsas e pist ches

50, 51, ®&se izt L0080 | - driv. ts 25, 26 ' it
G rect] SOSIG inke dRklis BE B V818 Bc YefieclFei it trdfiuerss: ReamectB 15
r ot at es. 43ithin thgetrahsmissioa frusing 521 €efrespondingl)] Hedtib8 WecliBad 85*}?56 can

n

be ball cre&.lf'.drives or roll screw drives. Accofding to the invention,

with t hed FITBRIPING: Sleeves Bd @raaimest epmplatelypushed it afdhe tpemsimissign
pl anet arpoysind 59¢ | ; 2/ 36933 1 1 APR 2005
PCT/ EPO1/ 125_% | nvﬁyégﬁ%‘égétﬁ{ﬁ%%zgvggﬁéﬁ%‘é\g%g‘é ﬁaﬁf\ﬂ?m?]ﬁe@r’i‘ﬁ stPat ed,
e LD Ao oo ot S B TeT L R DBV GRRIAN DY e |
P sor dift e, 8brell B RBls. 56 "6 e kIt ogipsianding Siiding sections
55, 56 by screwing on a mounting ring 92 in the sliding sections 55, 56 and are . .
arranged there rotationally rigidly. -

The transmission housings 52 are closed at their ends positioned remotely from

the worm gear 11 by closing caps 93 by screwing to the corresponding ends 61,

62, whereby within these ends appropriate bearings are also arranged for
~ displacing the retaining sleeves 54.

The advance shafts 44, 45 protrude with their end sections 48, 47 outwards
beyond the corresponding end arms 76, 77, see also Fig. 1, and, as with the
rest of the advance shafts 44, 45 they are arranged offset parallel to the rotating
spindles 30 to 33.

!n Fig. 4 a section transverse to the illustration according to Figures 2 and 3 is
shown, whereby‘the section is positioned on the side of the left transmission
device 7, see Fig. 1, through the motor housing and on the right side of the
device housing 36 in the direction of the longitudinal axis 29.offset to the motor
housing by the corresponding sliding section 56.
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possi bl e‘%brh?? hg direction of the yoke 67, respectively the tranlvér@é? B%%ﬁm
48, 49 %3833 he transnission housi ng 52. Correspondi RENVEPAIMR5521be
sections 86 of the retaining sleeves 54 are al nost conpl etely pushed out
of the transm ssion housing 52. The tube sections 86 are attached to the

transvergge t reage tuds 87, see also Fiqure 1. In
Fig. \?i ilt?I £ 'agzibéh%naﬁ?ysgen S%Z]r?tcgglﬁa&'a?h@es&?@w&sf% housing> 52 amdare hel d
in the ccorresppadiignmoton Hotging €68, B3 ire Sangatedihes it %%‘ﬂjé‘t&‘iﬂé‘“ ng

ring 92én_th sl iding sections 55, 56 and are arrange here fotationally
rigi dl y.9eMize NPHRISE 3G Dhe 1setrespgrdisg motorchausingsa 681 B6i arecfitied resét i oned

renot el ya; o l.0si ng._caps, 93 .b rewi ng to the
corres posrllt?j(%‘ﬁgi]deh §et\é@ %%gﬁ&%{hgr%@ﬁhéﬁ t?%ﬁﬁ‘?ﬁ'@ﬁeh%‘r'ﬁigg%% gﬁ"? gf'%tof)ear i ngs
are al sdausiranged trbasmisicrphading chRISEbafoHAEH Shies i @éce.T he advance
shafts 44, 45 protrude with their end sections 46, 47 outwards beyond the

corresponding end arns 76, 77, see also Fig. 1, and, as with the rest of

t he ad : : f t ' | th tati
i na ot vl Shaft e ExdriR) ticBrBBl 103 e Db WBSER 16 Tond 5 bl o 0
accor di mgtation&ilyrigiely 2t bothd ¢éhdssin tbbm&nces‘pbﬁdiﬁ?ﬂédﬁtﬂcﬁﬁ@t’oi@ﬁ arfd 80§ t i oned

on the sjde of,the Jeft transm ssjion device i
hi’&%ﬁ

see Fig. 1, through the
not or RPN d8IPrS h&ap; JRivesi e owotme shaltyi t ﬁ@ﬁt&f@@@hﬂ nanthe

di rectiggngﬁmhlags%,pngi tudi nal axis 29 offset to the nmotor housing by the
correspondi ng sliding section 56. 15 WO 02/36933 1 1 APR 2005 PCTI EPO1
/12552 I'n Fig. 4 it can be seen especially that the transm ssion housing 52

and cop i t o, ,housi 68, .69 are flange-cgnnected at the side to
the dedf g@gﬁgﬁgﬁ%’ér@%s"‘?l{‘@ E%&%é‘s%@d‘d?% bEGteRn MO My iowes Bt e 1 ¢t ed
here sisdrvelidih@ééetin éxhiblean ssbaifalyqldtfatic arssisestion SHsidiiged2- The
motor . o ' _
in a similarly quadratically formed transmission housing 52 in its longitudinal
direction. Sliding plates 60 for reducing the friction are arranged between the

sliding section 56 or its outer sides and the transmission housing 52.

In Fig. § a-Section 4 through the device housing 36 is illustrated, see also Fig.
1, for a second embodiment of a blowout valve assembly 1 according to the
invention. '

This embodiment differs from the previously described embodiment especially
in that the screw drive acts directly on the advance shaft and is arranged in the
device housing 36. Accordingly, the worm gear is arranged transverse to the
longitudinal axis 29, see Fig. 1, of the device housing 38, whereby the worm
shaft 17 with worm 13 is appropriately supported rotationally in a transverse
hole 42 of the device housing, the said hole extending approximately
tangentially to thé longitudinal hole 41 or closing hole 90, see Figure 1. The
associated worm wheel 15 is rotationally rigidly connected to the corresponding
screw drive nut 25 of the associated screw drive 21, The worm whee! 15, screw
drive nut 25 and rotating spindle 30 are arranged concentrically to the
corresponding advance shaft 44 or 45, whereby the advance shafts 44, 45 can
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housi ng and transm ssi on housing can al so be forned out of one E)i &c%DR '2&@5
wor m shaf¥P 0286@3%& ends tangentially to the worm wheel 16 pewepd /12658
rotationally rigidly at both ends in the corresponding electric notors 5
and 6, so that both nmotors can drive the wormshaft 18 sinultaneously and
synchro on of the sliding section 56 it can be seen from

_In. the reqi
t he fig[ﬁ%?o{rﬂg? n%éﬁ'sgggbn§¢tl% RS0 clitactl b hihs teorresposdiagt ratatiyg

quadr at igpj S | (o 1N | . LmlLar gyadratically formed
f anom &b aesS COPELEEN el ofefthalh foshB, bBmen ™8 4 khpd: o 60
for redutitesy ettached celeasakbily do the ﬁegedldttﬁttheebrrbb?ontﬁhgGlbfaﬁng%mcﬂ@ 56 or
its out«v ﬁ,ides an? t he tra%ﬂ ssion housing 52. In Fig. 5 a Section 4

t hr ough YHESERNNECIRB Rdapters® Hlustrateddn Fig.cld, see also Fig. 1, for a
second enbodi nent of a bl owout val ve assenbly 1 according to the

I nvention. This enbodinent differs fromthe previously described enbodi nent

especi allihge wornshaft this brought dui atethactide forethd ransvarbe hatvapemt ghaft and

i s arranged-in.t:he .deyi.ce housing 36. Accordingly, the wormgear is
arrangegﬁ$§§k@ LS \ébh‘@herleoi(ﬁ? Eﬁ'&fi‘?ﬁ? a;jthe 98?:8{@%81@9@. 516. thesge device
housi ng torsiharee RirrdridR A" MapslapFititel m¥idr N hABEMLL33bS APPRARKLAYRL ¥
supported rotationally in a t?gl*r??\/lersem%&gl g\ﬁ%.ﬁg% ?Ré %Z’v:‘@gﬁ'ho&% ng, the
sai d holti@ngygreadholg thepwesn mkwall §7 is suppatted| rotationatip eisirgngppropiriasd  hol e 41
or cl OSib@ﬁ ;R égSQO, see Figure 1. The associated wormwheel 15 is
rotationa fygrl gidly connected to the corresponding screw drive nut 25 of
the associ ated screw drive 21. The worm wheel 15, screw drive nut 25 and

rotatin indle 30 are arranged concentrically to the corresponding
advanceﬂ'éat&‘{25 4.4¢g 'OQE??O%H}%%F M/l drowa fig S iashewndlt shoulshbe neted 1 APR
2005 VOuRA/ BBA3advahcEPakaA2524, his f inb" t6 NER. CONOREL 11AB %'o.,]}gi rectly
by the corresponding rotating é%ﬁ’ndﬁdﬁ&egngseq{j@ht ﬁ)y, hethoS%é ndi ng
cl osi ngesbegimeniaccardingaie bigs. 5 and 6 are driven directly by a suitable screw -
drive with associated worm gear, whereby at least the screw drives are

arranged within the device housing 36.

- According to Fig. 6 the screw drive nut 25 is arranged rotationally rigid within a
_ bearing sleeve 37. The screw-drive nut comprises a circumferential flange 94
which protrudes radially outwards and which is adjacent to a shoulder of the
bearing sleeve 37 which protrudes radially inwards and is attached to it by
threaded studs or similar. With the radially. inwards-protruding shoulder of the
bearing sieeve 37 the worm wheel 15 is attached by screwing on the side
opposite the circumferential flange 94.

The rotating spindle 30 is passed through the worm wheel 15 and the screw
drive nut 25 and is supported in the.se rotationally. The rotating spindle 30 can .
in this connection be connected rotationally rigidly at its end facing the
corresponding advance shaft 44, 45 to the said shaft or it can exhibit a
connection adapter 79 itself at this free end, see Fig. 1.
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: ] M
directly attached rel easably to the free end of the correspondi%g1r%%%€gmb
spi ndl e W 92738983 connecti on adapter 79 illustrated in Fi poT/&Pof{E8s:0r M
shaft 17 is brought out at the side fromthe transverse hole 42 out of the
devi ce housing 36 where it is connected to the electric nmotors 5, 6. These

motors a ed in ropri at tor .housings 39, 40. Wthin the

tr ansveriﬁe ﬁ%%agﬁ@hée%? ﬁﬁ%’?lbelm?"f“ggs‘ﬁ%ﬂr edde\deahopsiagl 36 wsinggan
appropri opBaty bRas b88ri it i ' : | i VI -Vl from
D | b pHeE bEaring DO LA i stondifed AtrBLEBSS fule Brhe pnlys

accor di ngispPigcergA thregded ningissearewdd cmbb this beatingshmvei 3Wat onéedd.in5 and 6 -
are drivgn: . gdir . a.suitahle screw drive with associ ated worm gear,
wher eby tg]{é q@%sﬁ%ﬁé"%ﬂ%ﬁ%??@ angd S?%ﬁ"reanged wi thin the device housing
36. According to Fig. 6 the screwdrive nut 25 is arranged rotationally
rigid wwthin a bearing sleeve 37. The screw drive nut conprises a
circunferential flange 94 which protrudes radially outwards and which is
adj acent to a shoulder of the bearing sleeve 37 which protrudes radially
innards and is attached to it by threaded studs or simlar. Wth the
radially. inwards-protruding shoul der of the bearing sleeve 37 the worm
wheel 15 is attached by screwing on the side opposite the circunferenti al
-flange 94. The rotating spindle 30 is passed through the worm wheel 15 and
the screw drive nut 25 and is supported in these rotationally. The
rotating spindle 30 can, in this connection be connected rotationally
rigidly at its end facing the corresponding advance shaft 44, 45 to the

said shaft or it can exhibit a connection adapter 79 itself at this free
end, see Fig. 1. 17 WD 02/36933 1 1 APR 2000 PCT/EPO1/12552 The bearing

- sleeve 37 can be rotated w thin the device housing 36 using an
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appropruﬁée xial bearing 38, but is supported w thout being aglg @bﬁg@US
axially &53 tkd. A threaded ri ng i s screwed onto the RESERO1$2552eve 37
at one end in the axial direction to fix the said bearing sleeve. 18 | 1
APR 2005 WO 02/ 36933 PCT/ EP01/ 12552 CLAIMS 1. Bl owout val ve assenbly

(bl owout preventer, BOP) (1) Wth a connecting channel (3), which can be
cl osed by at | east one closing device (2), whereby the closing device (2)
can be transversally. displaced witgpagm®y d to the connecting channel (3)
by neans of a drive device (4), characterised in that the drive device (4)
conprises at |east two electric notors (5, 6), which can be oper at ed

dovi ce T 7ouRiut Phife YREHOR] BRI BLrTRE EPRLDEE A Srner®e sai d
transni maoneutﬁ)lwh(cﬂ)cdveb@dodéd\bg at%m@nécbléﬂn@%blc@ (8% nljor-Tq'e Bph s (5, 6)
to di spl ce t he cl @&%p devi ce Bl owout Val ve asse according to

d ai m 1.°1e9g Sevice; L) Haﬂswéa!lyedésgtaced with oegqrd, toﬁblem)naestHug/ormt or,

I l.v di
CoP G enRefI3°6) et 20 Wit o] cRapyihiska NG aye T > ' "
el ectri caviop @)rovemprisestat leastedpar elbetricanbdiods (828), whick 8an Ho) o éat&l OWOUt
previ ous cl ai ns, characterlsed in

I d f th
hat t nEVEHENT SETR Dichririyed Sanng Ancororpses 3 tEzismisoRp deion ot

| east a eLehY; m wheel (15,
o) s R o S oy B iob Uit 1SR s O

el ect ri (8 )nbeibgsdrive-ca)nected B batu electio/ matarse(®h 16) ta@ﬁmldmmmé elogigy of the
previ oug 9{0 (?7 characterised in that the worm (13, 14) is arranged on a
wor m shaf ?1 18) which is drive-connected to both electric notors (5,

6) .
2. Blowout valve assembly according to Claim 1, characterised in that the

electric motor (5, 6) is a servomotor, especially a direct current servomotor.

3. Blowout valve assembly according to Claim 1 or 2, characterised in that

each electric motor (5, 6) is electrically connected to a separate control device
- {9, 10).

4. Blowout valve assembly according to one of the previous claims,
characterised. in that the transmission unit (8) is a worm drive (11, 1'2)
comprising at least a worm (13, 14) and worm wheel (15, 16), whereby the
worm wheel (15, 16) is assigned to the closing device (2) and the worm (13, 14)
to the electric motors (5, 6).

5. Blowout valve assembly according to one of the previous claims,

characterised in that the worm (13, 14) is arranged on a worm shaft (17, 18)
which is drive-connected to both electric motors (5, 6).
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] 2005
19 WO 02 1 APR 2005 PCT/ EPO1/12552 6. Bl owout val ve adsdnbl¥y
accor di nﬁgﬁ%ngéaof the previous clains, characterised PR T(EPAT /12852
electric nmotors (5, 6) are drive-connected to opposite shaft ends (19, 20)
of the wormshaft (17, 18). 7. Blowout val ve assenbly according to one of

BOUB ' Al | t ch ft end (19, 20) is
ﬁgfa?ir gng)rlﬂ%{tgﬁ?{lvggﬁggﬁa !téeg%ﬂrqghgtop@t h°2’_%e|%f§36?c PRBYIBHS EBIMB) as its
mot or  sh&haraderisedin dhat theveleasicembtors 86,08 atenttiviecatine cidd Ed‘ﬁ%,&;sqt\él ous

[ | .y that the _transni ssion device (7) conprises at
Hag!strm.bn%ﬁ@r%g@vg?@’mof € wosm SEL@,ﬂ é%) ?ébnsi sting of at least the screw
drive nut (25, 26, 27, 28) and rotating spindle (30, 31, 32, 33), whereby

the worm wheel (15, 16) is rotationally rigidly connected to the screw
drive nuf- (Blowops, valye zspembly haccardingt itog ospi rfl ehé 3previdus 38aims) - 9

' f.th | ous cl ai ns,
char aot e TAEHEISER thER i o LY. 2D) iototefatallvajainly qonpabtedsior ew
drive. meammecmglm@toa@@@)la\é i&c,qlgzdgilsxp‘ggt o one of the previous clains,

characterised in that the screw drive 2, 23, 24) is aroll:screw

drive. 11. Blowout val ve assenbly according to one of the previous clains,.

' s t t screw.drivye (21, 22, 23, 24) is a planetary
o sorenarelt ke Bstbly 8oRoG. 160 PPen of ot nraviBumccBa.ne
pr evi ouscharactarised imthatithe iterdmissibh dleyiceq 7§ eb@ibriags B8l %n(a%,gzre@L 331
33) is cpnne e%t a, closing el ement $34, 43) of'the closing device (2).
13 B odBIE @ 72 23c2Abrgneis } af Ahlasst ireserew didve not (6126, 127, 128) .
char act eirics estatifig tpadibN@0; WAt 82938p1 Aflbfetythe Whrm tinedP)(15S 1B71iged as
part 0 rotationally rigidly connected to the screw drive nut (25, 26, 27, 28) or the

rotating spindle (30, 31, 32, 33).

9. Blowout valve assembly according to one of the previous claims,
characterised in that the screw drive (21, 22, 23, 24) is a ball screw drive.

10. Blowout valve assembly according to one of the previous claims,
characterised in that the screw drive (21, 22, 23, 24} is a roll screw drive.

11. Blowout valve assembly accord'ing to one of the previous claims,.
characterised in-that the roli screw drive (21, 22, 23, 24) is-a planetary roll
screw drive.

12. Blowout valve assembly according to one of the previous claims,
- characterised in that the rotating spindle (30, 31, 32, 33) is connected to a
closing element (34, 43) of the closing device (2).

1-3. Blowout valve assembly according to one of the previous claims,

characterised in that the rotating spindle (30, 31, 32, 33} is formed as part of
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it
VIO 02/ 36@R2lebaPR 2QV  PCT/ EPO1/ 12552 the cl osing devi ce (2) TandAER 0 ¢ s
the closing elenment (34, 43) at its end (35) facing theP@'Uﬁﬁ@‘h'tang channel
(3). 14. Blowout val ve assenbly according to one of the previous clains,
characterised in that the screw drive nut (25, 26, 27, 28) can be rotat ed

ina detﬁecaoélﬂgsdeﬂﬁbe( ?ﬁ)an$ﬁihlbﬁs§ E%sﬁrgfgfeﬁbéqqi(ﬁg é3§%??t§tee be@%'oﬁlsl y

dlsplaced 15 | owout "val ve assenb acc

cl ai ms, fagigrthetcannesting nhamrsl (Bpe screw drive nut (25, 26, 27 28) is
arranged rotationally rigidly in a bearing sleeve (37) which can be
rotated in the device housing (36), but is supported so that it cannot be

axi al 'y #.siiowedt Veve Bhsneprtily V@b&@rdﬁﬁngldﬁeacoqoméeegrezvi%joni%;f t he

previ ous cl ai ns characterised. in the worm

: ro;[j ?t i ortharpcteried in thakthe: am‘eWtdrnqueutscz‘.ia}&edtzim%z%?n(b’@rota%d ,;,7? 28) f
and/ or 0 al ve asse according to one o
the pr e\%ﬁs @?‘zgl'ﬁ@%’) &Q‘?%CS[ QPPQQG Si\gﬂH?h'gFaE"Ffét Qﬂaﬁ*'ﬁ"%dQJ@xed (87) i s

supported so that it cannot be rotated using at |least one axial bearing
(38) in t,ﬁ{] ﬁiew ce housing (36). 18. Bl owout val ve assenbly according to -
one of t‘I B ué’ab’lealaﬁembﬂ'\aaa@nrdmséd onet loAt thé1 epreliRisr lcramtors (5,

6) are e devi.c o] 6 especi ally on
not or hou5| ngs (S%S' l?Iio{h ﬂfe’i S%ﬁ%“’b@"“fl%g&% 2ae ed2 33) is harraeger devi ce
housi ng rotetionalhovigidly irabvisearsResiekve qszpwﬂidhgcér? b%”t%é?(tedtlhethgr éU:@éJS

cl ai s charjggszr%ied in that the worm shaf I's rotationally
supportgffuf;'ﬁ'g &/ BYRROMIRS 0 thetyt C%rﬁhbﬁgxmﬂprdﬁolamél y tangenti aI ly to
t he Iongltudlnal hole (41) of the device housing (36), the said

| ongi tudi_.nal, hol e accompdating the rotating spindle (30, 31, 32, 33) and
screw dr PveBlowout 28alve7 assembly 1aca0rding36@36ne of the previous claims,

characterised. in that the worm wheel (15, 16) is rotationally rigidly connected
to the screw drive nut (25, 26, 27, 28) and/or bearing sleeves (37).

17. Blowout valve assembly according to one of the previous .claims, |
characterised in that the bearing sleeve (37) is supported so that it cannot be
- rotated using at least one axial bearing (38) in the device housing (36).

18. Blowout valve assembly according to one of the previous cléims,
characterised in that the electric motors (5, 6) are arranged on both sides of

the device housing (36), especially on motor housings (39, 40) which can be
flange-connected to the said device housing.

19. Blowout valve assembly according to one of the, previous claims,
characterised in.that the worm shaft (17, 18) is rotationally supported in a
transverse hole (42), running approximately tangentially to the longitudinal hole
(41) of the device housing (36), the said longitudinal hole accommodating the
rotating spindie (30, 31, 32, 33) and screw drive nut (26, 27, 28). |
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DR G
11 APR @gq,';,%?g/ EPOI / 12552 20. Bl owout val ve assenbly accordi rig‘]t%i %rfé’dbf
the previous clains, characterised in that two cl osi ng RAT&RMNZ55234, 43),
di spl aceabl e towards one another, are supported in the device housing (36)
and at |east one screw drive (21, 22, 23, 24), one wormgear (11, 12) and

two el e@o.i g ' d.,lo ch.cl,osi ng el ement (34, 43).
21. B ovvou!t vﬁe?,?i@mﬁsﬁ@%rgﬁ%g{h g otée 0@? toﬁeh}ﬁ’ LW%HWSCICE'W%; :

char act dtharagtarisachin thatdivoctlosing glementsn(34( 33), dishiabsaio BRSIRbLAS an
bl e manner, ichi's

d ially i |
connoct Gt (e supRbueE i Bie dade boySnadaPhana.atjeastane sereul desieng

el ement (28422433 249, 8net e ,+. 49 ich i,s t verse to the
| ongi tuéi nal axis (29) n%fwﬁb%gﬁsﬁéﬂcgmsééﬁtv%t Eiee% H‘qt?'gn@e s8eam
bei ng c&5AEFEddo anshmiesing elemsendf(3443). advance shaft (44, 45), to a left

and a right screw drive (21, 22, 23, 24). 22. Blowout valve assenbly
according to one of the previous clains, characterised in that a worm gear

(11; 12p1anBigwsuteharer iz : €nndS Si d each pf the left
and right screw drives (2%, 227, s%%&r%ﬁ? %39“% é\t\og{th% \ﬁ&gwgagsgfé%Fy
“accor di ﬁijaf‘EFtGﬁ'éeéf in hhat r eacho wipsingi etement H8dact3)r Issednhectelato tdpe wor m

wheel | .. mat el trally bet t tati

opi nal Y& shar 354 2890 LARRLR \TB Bidanable) maripel Yhichanimanneated « hom
wh byat lie end tionht @ise 47 i ' [l 3 31, 32,
33y arei n oopoa e A ot | aaang Qwd) ToE e HRSACIBRERE (554355 ayg; 7
arr angeHaBﬁV%gEE’ePB? 8.19) shichiisclransuersaitel the: lopgitddinabaxist(28pohigienovenent -

t . t, val nbl
ocor i hgvariel Seafl ADSER] FENSRASR bE8m. BoHho ofineHleR B e e RS o scr ew
drive naqurr_ra steaft (44, 45$)toialegua'ndwrighbmetv’rtﬁ'iverﬁmalziz,rl%,szli)ﬂd' e (30, 31,

32, 33) in a transm ssion housing (52) rotationally rigidly in the
| ongi tudi nal direction (53) of the rotating spindle (30, 31, 32, 33). 22

22. Blowout valve assembly according to one of the: previous claims,
characterised in that a worm gear (11; 12) and two electric motors (5, 6) are
assigned to each of the left and right screw drives (21, 22, 23, 24).

23.- Blowout valve assembly according to one of the previous claims, -
characterised in that the worm wheel (15, 16) is arranged approximately
centrally between two rotating spindles (30, 31, 32, 33) and is rotationally rigidiy
connected to them, whereby the screw pitches (50, 51) of the rotating spindles
(30, 31, 32, 33) are in opposite directions and a screw drive nut (25, 28, 27, 28)

is arranged on each rotating spindle, the said screw drive nut being movement-
connected to the transverse beam (48, 49).

24. Blowout. valve assembly according .to one of the previous claims,
characterised in that the screw drive nut (25, 26, 27, 28} is guided along the
rotating spindle (30, 31, 32, 33) in a transmission housing (52) rotationally
rigidly in the longitudinal direction (53) of the rotating spindie (30, 31, 32, 33).
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[3]ag
WO 02/ 36933 APR 2001 PCT/ EP01112552 25. Bl owout val ve asseerI‘IyAPR 2005
accordi n@ W83 of t he previous clainms, characterised paor/Eb@ii1ds8g Screw
drive nut (25, 26, 27, 28) is fixed in a tube- shaped retaining sleeve
(54), which conprises at |east one rotationally rigid sliding section (55,

56) whi Ci]s ) I snl | t h I SSi h [ 52). 26.
Bl 2)vvou!t va'fveog’gg gln%%}ygggg%qara&&g atcsggflégg?orq% gq?fe\iﬁgzlﬁpa%di@lj(amglaims,

o ; ; ar . e d ; q
char act erharadterisedah thae (% 561 GHHE!ART65%6, 2700a) I TREFTH PR o

(73) of the retaining sleeve (54) facing towat €dl e (30,
31, 32, sh@peghietaining Sleeve (d)v which coatpriss, at2éasPOhei tAIndiy digli onal |y

i gidly dpoy:d | D di t f -th '
cl ai e, STRid section Bey Y nidh EindifRlateding e rassmision kousingnt 1 ol 1y

quadri | g68).al corresponding to a cross-section of a guide hole (57, 58) of
the transm ssion housing (52). 28. Blowut val ve assenbly according to one
of the previous clains, characterised in that sliding plates (60) are

1, al t i d 59 f th I di ti
(55226 e BEUGU el Sasnehtil At Sing JPaions 5 B Beviave” semsous.
. cl ai s, charhetexigert irs titati thetdliding Séctior! B5)i58) i$ FGRE 68 Pe %Bi(f?bg%f an
cti

essentig}lﬂlxé%él rcul ar cross-section except for its sliding se n (55, 56)
and pr otP§EeeINNG siesve (eflfacigntowsrds dhe roteting spwies30031h8Rs83)gad2) and

is here ' ; I . ] free end (63, 64, 65, 66) to
t he traﬁﬁggl?gaggg?nh?g@f’%gg??’g%flg gﬁé‘ﬁ?“@iﬁﬁv '%@%’?rﬂi y according to one
of the previous clains,. characterised in that the free ends (63, 64, 65,
66) of e LN sl eeve 4) __and. the transverse beam (48, 49) are

scr evvedrz? bg%ﬁ%@ﬁ &%l_veaa&ﬁ,gm(b?x,a?wr O9e 181 Prgc Obr HienPrevioyse cigimshe

pr evi ousharactrisedcithst tid sReinbrsddidh (95 86)a85y&iehfalle AMabARtedd) | S

formed as a ok‘?_. i
corresponding to a cross-section of a guide hole (57, 58) of the transmission

housing (52).

28. Blowout valve assembly according to one of. the previous claims,
characterised in that sliding plates (60) are arranged especially on all four
-outer sides (59) of the sliding section (55, 56).

. 29. Blowout valve - assembly according to one of the previous claims,
characterised in"that the retaining sleeve (54) exhibits an essentiaily circular
cross-section except for its sliding section (55, 56) and protrudes from one end
(61, 62) of the transmission housing (52) -and is here especially releasably
attached by its free end (63, 64, 65, 66) to the transverse beam (48, 49).

30. Blowout valve assembly according to one of the previous -claims,
characterised in that the free ends (63, 64, 65, 66) of the retaining sleeve (54)

and the transverse beam (48, 49) are screwed together. - - '

31. Blowout valve assembly according to one of the previous claims,
characterised in that the transverse beam (48, 49) is formed as a yoke,
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23 VWO 02343G37338093 1 APR 2000 PCT/EPO1 /12552 32. Bl owout_val ve 1a$s§ﬁ%l%ﬂ65
according to one of the previous clains, characterisedRGT/ERPI{126%%
el ectric nmotors (5, 6) are arranged in a notor housing (68, 69) extending
transversally and essentially .tangentially to the transm ssion housing
(52). 33. Blowout valve assenbly according to one of the previous clains,
characteé's%ioi n that the worm wheel (15, 16) is arranged rotationally
ri gi dly 9%n ca0wewhe@ivenpssemhbly oaatordingevte (©OhE) ofintheenpteviviust efaiet at i ng
spi ndl e : L h, opposi ng.sgrew pitch are attached to its
both ends E95%%&@%%@?%%&&“%&%5gés%ﬁyg'ﬁﬁﬂﬁddﬂrﬁgnlo@rd?@lmgthe
pr evi ou{68) 89 extendingr eaiRier<sAlY 4 ic| ; are
synchroﬁi sed )t;e sof !tm%are. 35. glaoﬂfoﬁﬁné%gg'ti@n%wtgﬁ%?rgpé@%sga%ne of
the prel¥8N%KP®2)ns, characterised in that at |east one electric motor (5)
Is wired as nmaster and, where applicable, the remaining electric notors
(6) are wired as slaves. 24 '

-33. “Blowout valve assembly according to one of the . previous claims,

characterised in that the worm wheel (15, 16) is arranged rotationally rigidly -
on a connecting rotational sieeve (17) and ends of the rotating spindle (30, 31,
32, 33) with opposing screw pitch are attached to its both ends (71, 72).

. 34, Blowout valve assembly according to one of - the. previous claims,
characterised in that the electric motors (5; 8) are synchronised by software.

35. Blowout valve assembly according to one of the previous claims,

characterised in that at least one electric motor (5) is wired as master and,
where applicable, the remaining electric motors (6) are wired as siaves.
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