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while, at the same time, reliably preventing an unintentional opening of the closing device. To this end, .

the drive device (4) comprises at least two electric motors (5, 8), which can be operated indivj _q’;ny or: s
in a synchronised manner and comprises a transmission device (7) having at least one i rgé\}ersible RIS
transmission unit (8). In order to displace the closing device (2), said transmission uni}/{.é) si-arivgs. ’
connected to both electric motors (5, 6). M
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(Continued on the next page) (54) Title: BLOAMUT VALVE ASSEMBLY (54)
Desi gnati,on: BLONMUT VALVE ASSEMBLY (57) Abstract: The invention relates to
a bl owout val ve assenbly (bl owout preventer (BOP)) (1 ) conprising a
connécting channel (3), which can be closed by at |east one cl osing device
(2), whereby the closing device (2) can be transversally di spl aced wth

regard to t n The
amor che (UEREERY S Bt %&E‘éﬁy %Eﬁw%@@ et e
type in ordgg' Q) g,_qi eTtk@) F,@ U%cb at ed
by renote cqﬂtpglz,@ .Wmle) at t e sarre I'me; re ab1y prevent| ng an

uni ntentional opening of the closing device. To this end, the drive device
(4) congi S@esighatbeasintiiew(r&jical).rARIPOPRRNMIGHDGMOKE, véhiMvin, MAIBOhEL g Mt ed

i ndi vi dual | wGoezw),rEuao-syiac Ratent (ARIJARERY) &G, EZIMDORYY Th M) Ersmas Raiest (A,

devi ce (7) BavCHLCWAIDE, BKSES,dihe R, GByBRsIELITeLU, MC, NL, PTr 3 Jif).S3AR) Ratent (BF( 8) .

I n order toBdi&pL&ee! CivkCA 68 6g GevMEMR.NE, SNaT® E®ansni ssi on unit ( ) is
drive ~ connectedto both electric notors (5, 6). "-" r W. ;
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DESCRI PTI ON The invention relates to a bl owout val ve assenbly, i.e. a
so-cal l ed bl owout Preventer (BOP), with a connecting channel which can be
cl osed by at | east one closing device, whereby the closi i ce can be
transver ??B%ﬁgplaced with regard to the connecting chgﬁﬁgﬁ%Bﬁzﬁﬁans of a
drive device. Such a bl owut valve 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 ut of the mneral oil or
natural gas which is conveyegnﬂﬁgg?th§%A%§%§? e along the pipe lines. To
achieve this, the bl owut valve assenbly conprises at | east one cl osing
devi ce. A connecting channel of bﬁ‘ﬁhﬁ%ﬁéﬁ val ve assenbly is arranged in
the pipe line, whereby the conve oil or natural gas al so passes
t hrough this connecting channel. The cl osing device can be transversally
di splaced with regard to the connecting channel and is displaced if
necessar {heyinxedtiow geiddes de & dbidweout Malvaeastiansdyi ba. af sofvallediviewduing

channel at It i 0S and an uncontrolled pl owout qf mneral, oi] or
nacural Gaeveriep 0B RER SPPRRBRINE BBbaG FhrD It B Sk BA efohr act i ce
the dri vendedibsifg Aeeicdl evhdredy amd ichRing deos semuUsd tansveéRaIp ldpmaded/ al ve
assenbly nust have avail abl e an appropriate pipe systemfor the supply of

t he hydr athi regardicdthenanngsiing shaanel yymeans ptagsiyedleyideor operating this

bl owout val ve assenbly, nore of these arrangenents or al so nore devices for
m neral oil and natural gas supply nust be arranged outside of the bl owout
val ve asSuchl 3. bibheudrvahiee dasseatly d9s tisidebotre with terrestrinl iagat Athritilng ur t her
di sadvantage in this connectigon is that whereas a | arge force can be

appl i ed W”ﬁr%wr%ﬂﬁtérﬂﬂaﬁedrﬁ@w wells; Th@M@Utb‘éaM%@ﬁﬁ@mbéﬂispﬁi%Qq Wy,

s R T . _ . LD q
ot - ahut Prp¥eT AT lnconuol O 806! 3 (A6 Mifbral O 6F PRt B8, GRich er_does
", ~~'"v  <€ohveyed WRI€riGI6 peSsFoEd laldr@fLthb25He lines.sTatishielé thispthei lgbwvbyut so t hat
it can hardly be ened again. I n addition sl oy and rtial openjng of
the ol osVAYERREEI SOMRTISRs lyeas &8 Bk daice. Ky BPanseioashangelial i ce.
The obj eqfre Blovidift valleeasddiibly S HenBbalie the pidtPit SyiferBbyuRs oK abye
assenbly of the type nentioned in the beginning such that it can be

act uat ed misetst edilyof maiurakgast alapdpasisepl terongin this amnacting ehaansl. t Thee

uni ntentiponal opening_of the closi evice is.reliahl revented. This

obj ect 1 cagte, SHRE"Paf e dRrESRalY diSiiaife il Fedffr o R SERBERING oy s o
Caim1l ichahhataridie dseaesd iMdcessasasNldrive AEYdesSs f&tin lte@slirebién ef ectric
not ors, which can be operated individually or in a synchronized manner and
conpr i sedha conaeeificsehannel dhatdbisnelosed agd areHBeorsrled, blewss phmineral
transm ssj; i ! i i ve-connected to both electric notors to
displace§%ﬁgr%@8?=%%@gggfggpg#%rough the electrical actuation of the

bl owout val ve assenbly appropriately conplex pipe systens for a hydraulic

i m 1 ar S0 e PSR VAIUS Qbeathely B5SuR Biraeych e RV cavias bheiek a0
drive dey pgﬂnﬁ%@@ﬁé&%édﬂy?t@ BRIVOUTBHIGE a¥s8mBhEfiust Gtlvel SpalRibieabl es

and can egﬁ be controlled froma renote position. The electrical
not or s cam appropatet pipe syatginy ferrtbe rsapphyoeintheyhyorawicsituid yand apppsiaie and

si mul t aneousl Y. e to,the irreversihle transm ssion it of t

Cr ansm sEVFRYlE PR dos o0 BRRG s 1wl HAer 3 SpbL it B Thesq abi y
pr event e ran@@mshits be aldoomdrd YieOReBifoOmiMEral bitanel retrdl gagupply Aust
switched off.” The irreversible property is only cancelled after the

appl i cat iten aprangeduptsifiee af ethea Nlowpinvatvepasserabiy eERe i drivebtdevicsr st or s

and the QEQ B(gmkv fﬁﬁﬁﬁ- y can be displaced for partial or full opening
of the connecting channel. Tn order to obtain electric notors which can be

exactly controlled and, wth regard to torque and speed, nonitored, the

said nmotors can he forned as servonotors, especiall s direct current

e vonot db LT SaRyABRaTR Zhits CONMGRIOT & PabANe/9AS Adare IoTee (8 ey -

“o LUy gpplied by a Aydraulic -drive! dévic®, it! cannot 'be coftralled préciéely.*jtb;g;é‘ﬁ N

~. AR O

therefore arise that the closing device either does not shut off sufficie?fdfij.gh,t,[y ’
o
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WO 02/ 36933 PCT/ EP01/ 12552 In order to be able to control and nonitor the
electric .notors al so separately, each electric notor can be electrically
connected to a separate control device. The irreversible transm ssion unit
can be f YR vari ous ways. One exanple is a pl anet ar YCGEROVAL5% i | ar .
To render the transmission unit sinple and reliable, it can be a worm gear
conprising at |least a worm and wor m wheel , V\/nereby the worm wheel is

associ at gl g fshof? gf‘o ﬁbt‘?tﬁ} B4 1A%t E4n ﬂﬁﬂil%er golel é}ﬁsﬂcé if?&‘n x&}% he

electrlcrm worm gear s In everS| ereby the
irrever sualnldq)amaipmaryng:ahtl'td elosing dendide rsambtlerhwam bodslbtml wulerwthrdulucect i ons
of the trans sion. In order to be able to directly drive the wormfrom
the el eclquﬁraﬁ‘ﬁcgrs the worm can be arranged on a worm shaft which is
drive-connected to both el ectric nmotors. One possible arrangenent of the
electric notors can be seen in that the said notors are arranged behi nd one
anot her dhecotgeetnef toe inventioor i) therefore \aomprevaatblowotitivalerassestibbe

nt . can be.seen. i hat. the e notors_ar rive-connected to

t .
Phe  oaoTe wiE meRyeaEd i fhe BEGRBING ok ThALE AR . SedhtackFeniGiel Pt ¢ he
use of adghkt Qﬁ@smﬁt@hé‘h@fﬁéﬁd whited sepid ﬂrﬂé%ﬁm‘téht%a?%@ﬂﬁgegf e t he

worm shaft, each end of the worm shaft can be rotational él&
connect e§lasingeleVise isheeliablie prevenied o bisagbject isrrﬁqb\r%wafrelatlpn or to

i gher + Gratrc e BR7hr 3R oo 18RS, o FRER.G ITIeL Fhedly ald .

nmotors, taBeebinToNFises deveast cap cleopic mbtats | wAlth ear berepertdd/ e
conprising at least a screw drive nut and a rot at i ng spindl e, whereby the

wor m V\heéﬂ‘d'Y@U?Uﬂ at ifbﬁa?rMWhFQﬂj?Qﬂ wameﬁ@me@pmer@%ast&aramwmedme or the
rotating /%gg@d!a\eleast ong' | reve¥31ble1 ansmissioh (i cIW wﬁﬂfﬁ"*s cﬁYve _conneotefOr P2/ 36933

PCT/ EPO1 One exanp suc a screw al’l "screw dri ve.

Her e, thdsoﬂ;rcekemtrdrmmmremo displdaw thecclesing dewick. nut and the rotating spindle
as arecirculating ball screw spindle. In order to obtain a screw drive
with a high | oad-bearing capacity, long service life, highest reliability

Sp?vfeor FRYENGHE 1R StFicA0astLELION Df thBebiBRbaWvEMeY BssebReaproplihtehrr ew
complex pipe systems for a hydraulic fluid (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 controlled 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 blowout 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. '’
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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

pl anet ar rew drive. Wth the bl owout val ve asse S from
practi ceﬁ%@%ﬁ%@i ng devi ce conprises at |east one cl osinﬁ ¥/§§(B,%%52i n the
formof a closing wedge or closing jaw. According to the invention, the
construction can be sinplified in that the rotating spindle of the screw
drive iscepngcheg tLRid A cohfSl Bed ThEm ihaf el ' | or der
to be ablle to degllgegn t%e bF’owout vg{‘ve assg%fa@ﬁg?fmﬁﬁir%rlé;@‘égﬁ%% lp’and to
be abl e eechietgoiicmoldnt tarabg elattricaliydoaneciedrtosa epavatncarteol devicel ng
spindle and the closing elenent, the rotating spindle can be forned as part
of the closing device and can exhibit the closing elenment at its end facing

the connq®biiftgvéispie Slanshitssion URR dadtisd fd ﬁ'ii?hmﬂri;%ué%ﬁé]@ﬁé gRamgiee! ement

can be connected together in a manner whic acilitates their release. Wth

one enbodf geptanetary aeaiweltSIviRGeTaswaBr \the isarsroission enéngimple sanslippor t ed

connect el et 1f afios 3, FoBH S drtfbigin B (o8 JRSTEH A8, SO Jiedle” e
rot at i ngwsweiretsl) the woemsigd|ds aesOEiatedogith kies clisiry d&wce lapsli the wdement i n

the direction of the connecting channel, the screw drive nut can be

suppor t e@ssociated Wity tha-elestric metars. BHel & woikn geabisatnBeraiilty irgMasibiee noved
axi al ly. r i orl =l J ransf.e : - J t via
t he wor m“@re ir(\QI’ISf E_Féé’_rlllgeye_r;ggb?f(?rﬁieb_er;t?rcta,n ?E{g}éﬁgaﬁ%& h}?bi)iﬁ ediéﬂ ééé(@eﬁ{:j , ~CO
"L~ r' disectiors of the transWs$1@n 36933 PCT/ EP01/ 12552 converted into a |inear
novenent by the said wormdrive in conbination with the rotating spindle
due to the fixed axial position of the screw drive nut in the device

housi ng. i Brd¥r46Toe! £b)B%0 ety ArivE tne WERRY o ih¥ KL HE/S theWdthi ves and
correspondi ng screw drive nuts, appropriate adaptations relative to the
devi ce heoasibry actanged asha evard) sbafiewhimhl i drive-hannedtedstior bothdelectrinut i s
arranged rqtati onally rigidly in a bearing sleeve which can be rotated in
the devi f®RGusi ng, but which is supported so that it cannot be noved
axially. The bearing sleeve is primarily used as adapter for arranging the
screw drive nut in the device housing, whereby the connection between the
beari ng §Ingepessible arcargeraent ef the elegtic metorsxeatbe, sesrcinr they thensaitki ng on

or also e.re f S I u L fhin the
beari ng ﬁoéé&ea(%ﬁgﬁ@igﬁgh\%gﬁﬂgﬁgbgﬁg %;bﬁehéﬁcgggﬁ‘ﬁ%g\%ﬁ\eéggﬁ%%&g\e vari ed
t 0o acconghdfit & farittidrasesible arrwgenient cantbe, sedmeihahst thecoleppic apstodd areext er nal
di rensi ons of the bearing sl eeve are always ready-mde for the
cor r espoRHVRGORREFied tﬁ&ﬁgPHQQS'F%eB‘?%@? t"‘@d"’@ﬁ”&ﬁ@ﬁé{ the driving force
transferred fromthe electric notors through the worm gear as directly as
possible to the screw drive nut, the worm wheel can be connected
r ot at i ondt the singileBtycaise artbwitibowthd niseeof radditeomad oyotohshdftsamihich sloatl/e.
Consequently, there is especially th ossibilit f arrangi the worm
gear ver J12¢ J04 §opARetEd g g wdn Shat Baed end e ionsy shalf gan be
possi bi | irbphtiGhally RYHK CAHNBELRPINSHE biNBeldiecti€ Moy 4y Rs MbtopsKHer beari ng
sl eeve with external "'teeth which engage corresponding external teeth on the
worm wheel . Wth regard to the worm wheel it should be noted that the worm
wheel ca faor - boi I a
cor r espontitig'y ot REAGE Sy hidhet 6ed, ARBTALR eoRbie Rt dBERY L8 A
si npl e mbighed tofqueocdad ilamgel lfgrceutpthetdloging lilevicedsy the elestricemuitdrns, sy ew
drive nut and sinmultaneously for the axial fixation of both of them can be
seen whefiansmissiondeyed CRACAUNRINRAT I§aploRna PeRM AV CINBEEY aldeay) &t | east
ol 1 or beSRalun 1k s A30[Ap Shithe =RGron) thebh REK 1890t a2

rigidly connected to the screw drive nut or the 1rotatiﬁé spindlef Y
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4 \J l/
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,.nh,r mc,., ~ar ~ ~vs~'~, WO 021 36933 PCTI EPO1/ 12552 spherical roller
bearing. .The latter can al so accept appropriately high axial forces as well

as high radial forces. In order to arrange the electric

i ndepend&&#zzz%;a t he device housing and to sinplify accegg*@ggy%ssgai d
notors, the electric notors can be arranged on both sides wth respect to
t he devi ce housing and especially in notor housings which can be

fl ange-c e t { LGL | i d

accommdor e P RIS U SErel RS R Ryl U Blord RSEPAIM i i ty
of the spukis fdrmeed astdealmutrastahe rotating espiratiatiscn eddincutaiimgdvaliescrew a
transverse hol e running approximtely tangentially to the |ongitudinal hole
of the déR{ &'housi ng, the said | ongitudinal hole accommpdating the
rotating spindle and screw drive nut. The appropriate notor housings for
acconmodating the electric notors can be connected to the side of this

t ransver Yeotisrdo abtaioraleerevo devaivith 8 digh ast-bearing eapacily, tantheenvioeg

e ufee STHER i Dl e i Eiesh R 4k SRR ER e "
towar ds pse @Necheay deigs. be supported in the device housing and at | east one

screw drive, one wormgear and two electrical notors can be assigned to
each closing el enent. Through appropriate synchroni sation of the novenent,

bot h cl ogj n < : e h j a usy y and
synchr onﬁiusr}ﬁ 9&11‘ ggef@f:gesafé%g t'?%éag%%%g@ﬁ pﬁ%%@&nﬁ%&o%@i%@n@?néﬁ?, t%i t is
possi bl ecbostrant ¢ht lsaid dose ngrelreggedly, thacilollusireny drive edre der & lahetarw devi ces
slow y ag@ garti |1y or conpletely fromtheir closed position for opening
the connEXtSHEW I W nel . In order to be able to apply a still higher force
for closing the bl owout val ve assenbly, each closing el ement can be
connected, especially in a rel easable manner) to an advance shaft which is
connect edVith the sblenut exalve assambiyn awn Sramapraictioen thige cldsing rdgvideenent |

to a transverse bg@m grran ed tr@ﬁ%ﬁns%hr ;tfo 'l‘ its Igngitu i nal axis,
the sai d°PIRASERALEATEINF FEISTY & RIS plosingwedge or closgg. 7
~faw. Accordiy( to-&ie ifvientibn~the construction 4P 88/ SikfphRe PG /tFa0He1 2552

t he advance shaft wth a left and a right screw drive. Consequently, the

t r ansver §etalisg ppihe 198 the\aseewidrivier Bnedingciedhio the cirsirgvetmeisof

novenent ; screw drives can occur through connections to a worm
gear andilo%ng;@%\?c notors associated with it. However, in order to
substantially increase the force acting through the screw drives, a worm
gear and two el e trihc}?rmtors cag e assi(];ned to each of the left and the

ri ght scie@rdaritode ahe o dgsigndie lowaitalvasagsambly gl merg.cameasti@id| enent s
whi ch ca \ i h i i l&ves and
& toral o oo MPEERnRItuarahy FokRhliaRs ity Eehietn tiCRail) SpEble S

si npl i f y anbetheodlesingc elepmenthdéhavootatingespindieocardzanidnedissi paddoft thet he | ef t
screw driye.can, be arranged a xjimately centrally . between two rotating
p! ndl es R GEXeoRaR Sap: BRAPS bhnrzained TnBabit TherthyaPha’ I eac

pi tch on cbhﬁeétmgaéhé}gweﬁ.pHetﬂ,qaelr@ta@iﬁﬁ%imem hesSElbsingdslerenighnitie
arranged on each rotating spindle, the said screw drive nut being connected
appr opr i &08ngcted tegriheeines sranner afdeiefasditaies hejf releasel osi ng el enent's whi ch
can nove towards one another. In this manner, only two worm gears each with
two electric notors are needed for the left and right screw drives of the
two cl osiwith elremenitsodirmient of i a0 lawbuic aalweoassembliyn theacidsingisdemént i he

actuation of two left or correspondingly two right screw drives. The |inear
novenent SEPBRtR@ AN \A §Utt?@es‘é‘?\é'\?§gﬁoﬂ§ Yf%nwe&%ggrtheocan@q'ng éj\%‘ﬁ?l/er se

b J; i d her .
eans toa%.ecéﬁméf?c%fﬂe)?\'g?\%ﬁé ?g%@ragigﬁme. GBS YR ?BEéWE%f &% t her

In the previou ed nt the wormwheel 1s rotationally
ri gidly cotatingtsgpindle inha simpket mannepitagéiber with thearclasing edgroadt ingkhe t he

a1t ecle af oG anbnat i SCcats Buf G B8 swbBSpRfiiglhe ' v
r ot ati ongelier hdlisihy sBUhEEH cHroRAate) But ehAhdIBe TROVEY Bxially AArOfEIRIAES 0N 7

housing in the longitudinal direction of the rotating spindle. -- ,
. < movement is transferred to the screw drive nut via the worm drive ‘and AN

N

c

-



'F o~ a4 o, 1 WO 02/ 36933 PCT/ EP01/ 12552 In order to
tTansI ate the I| near novenent of the screw drive nut along the rotating
spi ndl e | e manner to an appropriate |inear nove
tranSver@’g’%@}ﬁg the screw drive nut can be held in an &%Rﬂlﬁs%

t ubeshaped retaining sleeve, which conprises at |east one sliding section
whi ch can be rotationally rigidly displaced along the transm ssion housi ng.
The tube ian mat its
free endcopaiod, P mesneRtby Moiddoiith Uive ih aRatH 1R not
occur i ntrtehrcﬂattrcgtsmntileodue o mlmgmxed dixieg o et mfnthleeemtewrﬁrt\menst:methedn ve
nut and the t ransm ssi on housing, but instead via the rotationally rigid
gui danced8YiC® RQUSINGHi ng section of the retaining sleeve. In this
connection, the construction can furthernore be sinplified in that, where

applicable, the sliding section is formed at the end of the retaining
sl eeve fHciorger hto rig agbley topiusel commeraiallys crvailabile vecrawt drivesowadi onal |y

205 Bl < Dt R AR A LB TR

real i sednhbiisifgSddirbe aEHeedd,i éspatrallyl indinzg theCddrow Hsvee seens iztdriged
quadrilateral "appropriate to a cross-section of a gui de hole in the

transm sKtationadiysriaigly @hea fapasingi Bleeyef whichuean sbg uatated aineihg device

Cross-se i r or der
o preverUeRg: &t Wt T SIBpGred sOARL Fafelind RN, TheHSary 010
al so redsieevehe yjrrmat:lyansemae adiaptet rf@h agangiogi ihe sd:nedesirlaemtg inhthegui de

hol e, slidin | at es can be es ecially arranged on all four oufer sides of
the s1 1 dPRYCEERUBIG, WheseDYIebanaRinl HHRAPER fag Paarag sl AncLsyBRa ng

i nner si dage My Tﬁé@ a4t dxahlis, rtwrsﬁhxk.hgdaﬁeortaeoftw Ghe %Ie%ébl%g the
di spl acenent o €& retal ning sleeve al ong transm ssion housing. A
r et ai ni ngttatleaent of tbaf sCreme rdrivet nehgtlmlmahebbemmcslee\tej Obhe aintardali f t he

retaining, sl eeve e its. an essentl ci,rcul ar _sha 0SS:section
xcept . oINS 6 (s BeatinecsISaTRom Berhuy 'S AsRPmiaotals feTBRLSSEw
transm Sﬁh%‘ n*&t%JSMﬁ‘e“reaefthQ afp‘rophate .external diméndibhs of thd beating sledve Y N Y
0,1. ) s 1,) WO 021 36933 PCT/ EP01112552 |s t here
attacheda&pb\tﬁmlrﬁgdy-ﬁlaﬁ&@l"é’&%é@lrésmﬂt@@ dewiceousinghsver se beamat its
free end. A sinple nethod of attaching the retaining sleeve and the
transverse beam can be seen in that the end of the retaining sleeve and

t ransver geoRiAND asfet teserdvingdetdecirandferretl deym tive bieoiid mdtorsanhrmugodat e
the electric notors in a sinple way with the side arrangenent of the said

not or s t &1& WOMeTeHah Girerty aérféP&Stbkﬁ dndag SCrRAsWBAE: 818 WakRewEPel e t he
el ectric ORtY 8ot r8iaiBRg gegﬁfdyfﬂé ¥erelly agﬁ St %n@%d?’trh%rbé'é?

extendi ng transversely and tangent | y to the transm SI on
housi ng. sleever Genseqmmtyhehm lm w]miallgethet}:mssdzulaylaira{targglmg ¢hel M;orxmnnect ed
in a sinple manner to the two assign rotati i ndl e

can be r8f&t ?’SWanbﬁertlog{]h&I Yera aﬂﬁgdsgﬁoﬂfﬁ?oﬁﬁg'& E’h@ﬂspoﬁﬁt P%‘?ﬂt\?’\?@l eve and
on its tp%\ﬁd]_r%’or%me@fn d Bfe 66l HAG Dt Qﬂ&@r%ﬁnﬁ@ sted\vaCRE estdrRaopposi ng
screw pitch e connecting rotational sleeve also permts worm wheels of

| ar ger dteet’etwhlchsengaga cpﬂesgeadmgaexterrteérteaﬁ\ ot theewqrﬁtMéwédWltth

addition_the t, t of
Fhe ot ateero SRR REOME iRkt SiRia B A¥EY Wat Té w ReB)BRh BRLTELL (1 11 s
ends facieRgmiphse aCQI@b@id wagnr\mwéllcvraabpmt whee. anll torressoreiibgiditheoref t he

bl owout val ve assenbly according to the invention in which the electric

notors afan&eA ewmngahwmra@é phoidaworahpr opri at e synchroni sation of the
novenents of the notors is necessary. An essentially nechanically based

synchroni sation is extrenely difficult for reasons of production, because
devi at i ossimplé lmeethod&tfrrotattlouallyofsuppertmgttbesbeamgmbe\aé withvecrew avrem wheel

d t h b AccC t th
Synchr onPUb NGB TRDUTEan B A GPaton el GOg 6! Bikelianye SEFORIE. |
especi al kye Yedrihg YdeveCR! Fo‘t’étldil)%‘ﬂi/%‘?:%ported usirlg at least one axial beapifighin @ .

the device housing. The axial bearing can be a roller bearing and esp;-,(etaﬂy a




-'-'o,T WD 02136933 PCT/ EPO1/ 12552 A sinple nmethod of synchronisation
usi ng sof.tware can be seen in that one electric notor is wred as the

mast er her electric notors as slaves or also ahh ,%é j ¢ nmotors
are W re@’%aézl?ﬁag ers. !'n the follow ng, advantageous enb T ﬁf’iééég t he

i nvention are explained in nore detail based on the figures in the encl osed
drawi ng. The follow ng are showmn: Fig. 1 shows a perspective plan view as

an explo % S
a0 oxP! OGBe ot BeBlRYethe! phite aR eI oBssERBbRBERR kel |, o,
with trafcrrceesasmllfa:ﬁrhrgheraulabfmues.val ve assenbly according to Fig. 1; Fig.

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

accor di ngh pRydrit an%ngE' e e5ec§th@‘fﬁot6r§fn@l%§eﬁ&éﬁtl)pﬂf Fh'érdlé\ﬂé”b ﬁoﬁﬁ%ﬁg
enmbodi nrent of a bl owdut val ve assenbl Fig. shows cross-section

al ong t hto singlify/jiacoess to ke sail nritgrs, iﬁ@ Iedmtrlca nmtaépeam ibeeaphagediodw from

aseonoly RIS v ePecCiRgiGR RSl b SRR hy R e Y1 ve

| ongi t udivmgdh eari Be AAnge-cohnebted toanG eaid devicdhpousihg3 i s formed. Wen the
bl owout val ve assenbly 1 is inserted into a pipe I|ne for example in

m neral oil production, the said channel forns part of the pipe~line

through YWth{érWBe%b‘l’é’ c}ﬁgcéﬁxﬁford% f?‘|eI WB(@%aﬂ n@ﬂ?é devheerhous|ng ?Alfm

C ) , thecyelose vicinity of the screw drive, the worm shaft can be rotationally
supported in a transverse hole running approximately tangentially to the
longitudinal hole of the device housing, the said longitudinal hole
accommodating the rotating spindie and screw drive nut. The appropriate motor
housings for accommodating 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
from 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 transversaliy\to e
its longitudinal axis, the said transverse beam being connected on both/élxjeaqto

\ u(‘l Hl\.\)



0" ,:. 7, . :u=7 ~(~., o.c. ; ~5~ W 02/36933 PCT/ EP01h2552 A
closing hole 90, in which two closing elenments 34, 43, which can be noved

t owar ds ther, are supported as part of a closing ext ends
tranSver"gﬁ%?%EI Re connecti ng channel 3 in the device hng?Q'ﬁ%'g%é‘?ﬁ‘:’

closing elenments 34, 43 are formed by closing jaws whi ch engage one anot her
in the region of the connecting channel 3 and close it off conpletely. The
cl osi ng jgke e, ke blLy t @é&é@pﬁ fts 44,
45 on thg*argg\lfegan% Si ee1 ‘&’ﬂﬁ %rteﬁégsfat Pg %B\ggjsf\}tée {jﬁ C nnegt ﬁﬁg channel
3. On onearmverssf bishen axhraibee mehveit smhtaaltane@uslyebyotwcesqmmet\dl ddved. oSheig

I t, th t dapt 79 h th d
Chat ¢ aBOUBENISGo LI Saled o Yok fah YL IHERON ABNERUARLE 8ribFS ol S0

ext end ngbatr%dqmeélébt% Rbtord Bsstidtelugiml axis 29 through the housing
cover 7 75 and term nate outside of approximately V-shaped arns 76, 77.
The said arns are attached to the housing covers 74, 75 by the ends of

housi ng aReTe: #h PR SyMAl derBae R, BResChe Rt iral R sk Gn.
Wthin tdrvesnd v@drmgéér and tWo Y6 Madrcrs be RRBIYNES), todshdi oft thedefs from
the advance shafts 44, 45 transverse to the | ongi tudi nal axis 29. This yoke

exhi bi t ANbIhegight sBEaMAB¥es.t s out er 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
paral | elWith & Howouyivaivei asserablyswiB twud closlrigpieleraentsi dhich santmowe 55, 56,

| t t th ds 63 t 66. A t 256t
58 s rdouirds AnEcadtnSr qul%: oW Gias 0&1 Rarh e Aad ABtaEe! Saan to O

pref er aby yctisafbiordkahde [Sed P afls $aSE! ABWETBE BRATRRY MeCoaristitienigh ve nuts
0 28 forma part e screw drives 21 to 24 otating spindle 30 to
33 i s rdhatwamawhget dppexamld, assigneddd theéef:tecmiw drwee:ammesaﬂanged% Wt h
t he enbodi nent |IIustrated|an rel ev ot at | spindl.es |, ~~: t~
55N R Rinately T B neBienimg roBTRGL $P19aRs,4 54 ToltiRR el s 15,
16. T“Cc‘om’wlebted 10hem, wherdby thé thread pitch) o the rotétmgljspmdles is: ~ -
~'. VO 02/ 36933 PCT/ EP01/ 12552 wheel s are rotationally idly
connect eQDFtQ$lﬂﬂ3ﬁhd raots@new\hgrlv@unutu@grraogeepnr eagrcetptieg )SDB’Eile evﬁﬂ'@h are

each adj t m wheel s

15y 16 cRanaspd, ieths SphpaRed addin!i@BY bifeRlo B TeRuert b, "5

The ot heof tperctlomhgthnmtsnwgmrcans moventedvapys aneaanother. ilatthiswaarméasd, 14,

whi ch engages an appr o%rl ately toothed correspondi ng worm wheel 15, 16 via
Cgtg WQtVtéfP"T?Séﬁ

appr opr i r O ?@Ctr@4m8FC§S£*Pdtﬁﬂ?dJﬁré'ﬂﬁn‘@b?f‘@t e worm
shafts I hft]s%re\m'tﬁ'ﬁ/%saéfeth‘éoﬂvrt%b%ﬁt fePdrts! Hef{aiﬁteé‘&tjéaé&on%‘)woﬁﬁe al so

t he ot he igures, to electric nDt especl all'y direct current

ser vormtgnr&r isQmecfacthel actwation @rtwnetefbactcocr@speeqimgm twpo gight tsceswd of one
of the tmshafts. In one enbodi nrent of the invention each of the electric
notors cHW®Se connected to control devices 9, 10 positioned renote with
respect to the bl owout val ve assenbly using appropriate electrical
connecting lines 91. In one enbodi ment of the invention each electric notor
i s provi te’l lineah meversant pseduasd gy the screw difasos iteansfermredads tbe t he

rotatin Y i gly
opposi na'aversEBeaie g ing i3 BEsiq Feter ufith GIbEHhoRSHiGFRPERERETS” e
ri ght ofardiRerdéw itteee phevicuishg dScritied-embodinhdret taerwvntiWh\eel [Butot@foralyes in
t he opposite direction along the |on |tud| nal axis 29 as the screw drive

nut 26 vigidlyt senesiedt itaita 'thﬁgl\,ﬁﬁ@ lefs Soothatecorregpondiigly ithe S8FRWogousl y
to the tg .%)&Smﬁ%%&at “'Loul r'rlnbUértn%Qt.t aPFeO\}f:e'ngthelsEfeV\t/ BRve §uk iRkhikhe

devi ce housin be not e course appropriate control
devi ces rfetatlohhhlpsfmqml ryotatfngaabe sofew ldeive |nedt tcancherootatisnalherigidgogpidedi ded f or
| ogy S SohohS 1B kQtating vspwﬂq.r'hg tFahn%n:[nEs%gﬁrﬂpﬂ%ln%nmqﬁ\élIgr?ngudmalucﬁrec E)Sd to the

of the rotating spindle. e
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WO 02/ 36933 PCT/ EP01/12552 In Fig. 2 a side view of a |ongitudinal section
through a left or right transnission device 7 is illustrated partially
accordi t ig. 1. Inthis figure as in all other fig nme parts
are yi ver‘ﬁotog@gisgrre reference synbols and are partially 3&‘2@%2‘&3% nor e
detail only in connection with a figure. In Fig. 2 the transm ssion device
7 is accommodated in a transm ssion housing 52 which al so extends parall el
to the lLgngi ' i ; rql i 1SS, ON

housi ng B2 L toofaniles 1 FPEL AR, b the Serell AR HUEMEIES ondi ng
screw drrotatingusEindi®, in26 siroplet mamedr ém anhappropaatec limgart movbment oéhelr i ve nut
25 is not illustrated ip Fig. 2 ..n conjunctio pth the rotating spindle
30. " The Yariaue/ e PoaminurMocsetent gkl -e4% be GPHl I D GSPANGall LRI ng
section gfanab rbfhﬁ’nih?ts?éé\)e',‘gvrﬁérﬁédﬁpﬁées AfRast bé BAIRGHEABN Hhiaxbami LS. for
exanpl e, a quadrilateral and especially square cross-section which can be
di spl acee apiatignally djgidlypdispleseyd 8lgngr thec tieasmission drousing.h&her tubeni ssi on

nod”t he SRsdElRBOBHE ciR 4 BndtrealREE (s URGR SOTm e T Me ' of Che
sl i di ng BeseiroRfioRail figiccuppoithef thd etrew.drileenal iddeBInste6tt@Ninbéhis s

arranged on an end 73 of the retajining sleeve 54 facing the worm gear 11 as
t ransmi sesingRction tthpoughe Jiiegt ragtignnbalvegredbe sarevkidrivet sub angbdheect i on

86 with - iall i | AL r : I on. Wb ¢ t fromthe
sl i ding tgd(;hcst?ﬁlgﬁeéﬁé%ﬁ?ﬁ’ebp ré@&gaga@?d&hhe?@rag%@éﬂnwsgg%@%ﬁgsﬁﬁ%er eit

i s brougdiidinguéectibhesftios retajrimgisiegvend 64 of the tube section 86, see al so
Fig. 1, can be attached in the yoke 67 in the appropriate hole. At this
point it nust be noted that all other screw drives and wormdrives for the
embodi maRtnBASRicfign, Refddhsirofb csﬁrfa&ﬁéwrs&g B SISIRRA X ther, Whryer sions
according to Figs. to4. ol r,~, . ~ ¢C 1, ~, ~. ~a v.s .':r:

~ . applicable-the diRling settion is formed :ahthe-endof the retaining sleeve 'facing WO

02/ 36933, PCT/ EPO1/ 12552 |n Fig, 2 th i ut 26 is dj splaced
Car n_the ARG SPUITS Antind el diive att b iialiopaineitiad el iR uif o s2°
that th%é@?éhﬂﬁ@sléb@@é/ﬁ/itﬁ‘{héW?b@gib@lehbtﬁ Garfip@Weds far as possible

into the transm ssion housing 52. Transverse to the transm ssion housing 52
a notor housing 68 extends in which the electrical notors 5, 6 are

e war eI miglfigl R diisphioft) £ Waikep R BAE BT h Tt s
outer tedethe siting sectksPidsisentialy guadrkigldhaladpprbgriatertm Abrs-seetion g

correspondi ng teeth on the worm and worm wheel can be formed such that the
wormis %Qgﬂdéml%l'%Ph%EF@mﬁmksﬁ@Ql h%ﬁ'ﬂﬁ-&?”%@%%@'ﬂjﬁ'ﬁ@f agely arquaditataialheel i s

a spur . : I | e ; LS~ POSi tioned

rotati oﬂ?%ﬁsgétéﬁd%y%g%%%%néegy %ﬁ%@g{rgt& c}ﬁ%ﬁgplai‘ﬁggéeé& 70 which extends in
the |l ongitudinal direction of the rotating spindles 30, 31 and

correspandi ends of. the rotati indles .30, 3 re rotationally rigidly
mount od Thrags 17 pieyeunie it e ForpinBiing s Jic apdedioid ABuYY  hnged
in the t43958HES e NRERIN GMhep2that slidiey Iseatien (s1i@8s talorid hé Quiks rerdi ng

not or housing 68 or 69, see also Figure 4, for the rotational support of

t he conriiginthplateseear bepespecially 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 exhibits an essentially circular shaped cross-section except on

- - —

its sliding section and protrudes from one end of the transmission housiqg@’r?ﬁ

{ X
",-,‘ (,”La;u .
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The worm shaft 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 appropriate nuts 84, 85. It | i.nt out once
agaih t 4P 0PRB9Bot at | ng spindles 30, 31 are forned with Ad%ﬁgﬁs)qq@g?%nni ng
screw pitches 50, 51, so that the corresponding screw drive nuts 25, 26
nove i n opposite directions along the rotating spindles 30, 31 when the

wor m wheghh eft%tgﬂggﬁsp%iranwr?g%@a&&bl&?ﬁ?lﬁﬁéﬁwtﬁé ictir‘é‘?\%vértsei t?ea‘mi?m@d out

t hat these can screw drives or screw drives. According to the
i nventi dree end.h the illustrated enbodi nents roll screw drives and
especially planetary roll screwdriv~~a~e " ~;,~~~. , used. %; ~c- > . ' (

G r~.. ,. ', -_yr Nrn' i <i~14 . ~,~,Qm,. ,1 .11~ ~~"~ i~
WO 021 3693npleThERR éf?aﬁé%hiﬁq fricretainifgSdlE6vey ARV b ASMISe Rk Ban2 |
illustrated, especially wththe devicé housing 36 and the housing covers
74, 75 rhaurseed tnthat thie endppt dpe iretainisgdsieeve amsd tEnsvassobgany a® Fig. 3
the two sc iV uts 26, 25 are displaced as far as possible in the
directi o%?f%\?%ﬂ@%}ﬁﬁ@ 67, respectively the transverse beans 48, 49 within
the transm ssion housing 52. Correspondingly, the tube sections 86 of the

retaining sleeves 54 are al nost conpletely pushed, out of the transm ssion
housi ng IB2rdente be pblesiecageammadatsr ibeflectHn&ptors ina simplgway wihdeans 4s,

49 by t r : ] (I [ i pecially
e seen THAATERGENEHL S e Saick FRIGHS38 theehibe nouding o 1 tehaBR i PRo
sl i di ng searatehsadcesshife ihesatectvic myotors eanmrbardrrarged egpe@allyrintgaérsshi di ng
sections 55, 56 and are arranged there rotationally riqgidly. The

Crans <& DAIRCSHIRG S9onMB0CgasPTael; Rad resivmuali pRbEREIN Erdbel y from
t he wor ﬂ% : ing caps 93 by screwing to the correspondi ng ends
61, 62, by erellgélqj\?\n'l}%bﬁ%tr] "hese ends appropriate bearings are also arranged

for displacing the retaining sleeves 54. The advance shafts 44, 45 protrude
with their end

sections 46, 47 outwards, .beyond the correspondin nd arns
6. 77 DeerBRT d3Atng Worn Jpneel B, B8 oRHBTHBL ol eRENSTREES SfEs 24 as
they ar emahpanaedty fiaet d%@fg’ﬂebe|rot’faﬂn?h§pihﬂte§§§|ﬂhﬁ wirfifl weedOchA B8. I N
Fig. 4 a section transverse to the illustration according to Figures 2 and

3 i's showtrtionady digidly erangad en a sopaestindriationgltsleews @adoont e twaf t
ant o BTG el afinge. el B lbcieR Ath Hpr BB St bl na
axi s 29 Dhé sehnéctinghtativre stepvei algo permite wornt whpelsdofnigrgdri diamgtersct i on
>0. - " 50 ‘that the gear r%liiolce]:n( be fulr:th_e:rI in%'rela'séd. 5In 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. According to the
invention, the synchronisation of the electric motors therefore occurs by

software, especially via their control devices. SO SN




oy WO 021 36933 PCT/ EPO1/ 12552 In Fig. 4 it can be seen especially that
the transm ssion housing 52 and correspondi ng notor housing 68, 69 are

fl ange-connected at the side to the device housing 36. The correspondi ng
mot or hoMQi0%389%88, 69 are fitted here sideward of f set toquHFePQiGtzgg%e on the
transm ssi on housi ngs 52. The notor housing and transm ssion housing can

al so be forned out of one piece. The worm shaft 18 extends tangentially to
t he wor - j - [ I i 0l.d ; Ln.the
corresp%g'}ﬁg*ee eéﬁ‘?@é* fﬁsa{ﬁgbgo@éﬁ)h ggﬁéoéqu{%#bb%%h%%o?%@ I@Eﬂ&dbﬁe\}/e t he
wor m shadlécti@ rsotoliig airedusd theamastey retior thecsthby elelctrid dtoretaslaoés bhe
sliding sectjon 56 it can be seen fromthe figures that the said sliding
section %?(‘P\?h ectigMotUS AreYired a8 s 8"Se cross-section and is guided in a
simlarly quadratically formed transm ssion housing 52 in its |ongitudinal
direction. Sliding plates 60 for reducing the friction are arranged between
t he sl i dhrihedellowing, Bevantaigesus wnavodimeets ahthe nventiansaressyipbainbdusi ng 52.

In Fig. 5 a Section t htrough t he device hqusing 36 is illustrated, see

al so Fi J"O'F g?etﬁll bésgéé)gﬁheg%ﬁ'fﬁﬁ WetﬁF e&p?ogegﬁ M9 val ve assenbly 1
according to the invention. This enbodinent differs fromthe previously
descri bed enbodi nent especially in that the screw drive acts directly on

t he advahtefodawing aiedsShawnir ranged in the devi ce housing 36. Accordingly,
the worm gear is arranged transverse to the |ongitudinal axis 29, see Fig.
1, of the device housing 36, whereby the wormshaft 17 wwth worm 13 is

approprifgel %Wérﬂeﬂépémvéyblaﬁa}iéw dshal dxprotiedeview 60h didwoal viikg devi ce
housi ng, the said hol e extendi ngqqeslfprom mately tangentially to the
i

| ongi t ucASsEMipAECOrding tod Hest ggRRSIAedY, see Figure 1. The associ ated worm
wheel 15 is rotationally rigidly connected to the correspondi ng screw drive
nut 25 of the associated screw drive 21. The worm wheel 15, screw drive nut
25 and rkiga2ishgwsm sidleevi@® ciraedeve deged it anadrgwaycvielwwith trarishdssionc; . ~~
, . cor rfes on i\?v% ?dvance shatt 44 8r 45, ,whEr eby the advance shafts ~4:,
45. ~an .fof the blowout valvg assembly ggcordipgto fjg. L. v 7 ¢ + ' WD 02/36933
PCT/ EPO1/ 12552 be forned in this connection also directly by the
correspondi ng rotating spindles. Consequently, the correspondi ng cl osing

el enent &g, 34Bowara bidedviewamdoprading de ifrégl 2 witbaskitional device Hausingzadd of t he
corresponf?ién.ﬂ isﬁ?tati ng spindle via the connection adapter 79 illustrated in
Fig. 1. PIRIESRERS t 17 i s brought out at the side fromthe transverse
hol e 42 out of the device housing 36 where it is connected to the electric
notors 5, 6. These notors are arranged in appropriate notor housings 39,
40. Wt Hrig. $ 5BOWS #e/pessecHen éhfPH@hghﬁ AevRahoUSINgG acconriperte &0.r¥bt at i onal |y
usi ng appropriate

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

N H 1 i ( :
through which the supplied mineral oil flows. éo 0’“\4\
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bearings 88. In Fig. 6 a section along the line VI-VI fromFig. 5 is shown.
It should be noted that both advance shafts 44, 45 according to Fig. 1 with
t he second enbadi nent according to Figs. 5 and 6 are driven directly by a
sui t abl eWOIERP i ve with associated worm gear, whereby g&T/Fgg@iZSFﬁe 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 sl eeve

37. The gc ry Ut GANEH | el [ fl '
protr udeé élg |”§|’1°§§§9f &%r ds a%vz&\?\:}ﬁ%é@ Ffs\elﬁggc{jﬁggje%ﬁtﬁt’ yﬂéag%gﬂ?%ewa&gt he
beari ng ®vemrde @ \anottterprase rsupeerteddasidgayt ohwarcthsirmndeviceal! aatedist o it by

t hreaded, studs or simlar. Wth the radially inwards-prqtrudi ng shoul der of
the' bear MAGSGTs8 e 1he cRbegignchrBEe! 43 fue Hevkenaaisio Jl diiniosid he si de
opposite L U ' f oviE t abé | in fhepassed

t hr ough te e V\rxﬁ)br’ r%q ﬁﬁ?@?rg{ﬁg l{);ﬁ?ﬂ%g%@@%@ nﬁ’?g% gﬁﬁ%sﬁgﬁrgg‘oﬂe ed in

t hese r otegiomnbtheycornestingrchanng 3 phdalose3dDoff eamptetelyi s connecti on be

connected rotationally rigidly at its end facing the correspondi ng advance
shaft 44, 45 to the said shaft or it can exhibit a connection adapter 79

itself afng _@ic%ifi;j eRnedifls 33c83krg -reléasablysz connected tb 18e hdvaricd shafts 44, n ,
oy too,ovel VAT ] WO 021 36933 PCT/ EP01/ 12552 The beari ng

sl eeve 3%#5cuntheir fiegr sidas Whichi aretprsitipnadcepRRsiSi thg cmngsting chanapipd-opri at e
axi al begy | e ' t '

di spl acegj.'nI Qﬂ? %?fgagggjér ?Hggﬁ‘?%?@ﬁ%&ﬁ% het é’tl%ggmjﬁ‘& @Pgﬁ]\ggé(lg%ég " one end
in the atiext idia eohnectidnoatiapter ('R0 amadgbeavianghichethecadddhce shaftfand . ~ ' r;
B closing element aré aitfeiche’d’tbgétr}ier.’ The advance shafts also extend in the
direction of the longitudinal axis 29 through the housing cover 74, 75 and
terminate outside of approximately V-shaped arms 76, 77. The said arms 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
383 is rotationally supported in each of the screw drive nuts 25 to 28.

With the embodiment illustrated in Fig. 1 the relevant rotating spindles ,Bgté 33 O
extend from the screw drive nuts 25 to 28 to worm wheels 15, 16. T g’é&;v@*rm e, \
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L~ t~e,;, il ~~~1J3Ji.~ ,y.~ 1~.. ill; g WO 021 36933 PCT/ EP01/ 12552
CLAI M5 1, Blowout val ve assenbly (bl owout preventer, BOP) (1 ) with a

connectina channel (3), which can be closed by at least one closing device
(2)," wheW 1993§??§ cl osing device (2) can be transversall yP%T/'éﬁ’omé@é W th

regard to the connecting channel (3) by neans of a drive device (4),
characterised in that the drive devi ce (4) corrprises at least two electric

ToUOrS (e ad iR, TR BARTLAET I B |tisling Boh gy 0gi 5o

manner and conprises a eV|ce east  on

i rrever siebpectiveins8) 38ivarichirareé gadh, adaamehttm ahe direstion afinhé I¢riitudkinaig
drive- connegéed to both electric notors (5, 6) to displace the closing
devi ce (3 Bl owout val ve assenbly according to Claim1l, characterised
in that the electric nmotor (5, 6) is a servonotor, especially a direct
current servonotor. 3. Bl owout val ve assenbly accordlng to daim1l or 2,
char act ethaevorim wheelseith 16 eachi tormopart o6, wam |@ea§Be&ﬂr |1c2alfd)r‘yn|ngnnect ed

| | | | di
Lo one. retandsHBR, Piits 1 P Otarapat, & G qWBih, KB heRE TR by o8 on unit
(8) is 3a5p16?6m|§l@ VRO, 13.2) 140 MR n@nqésgéseaéh SaypbBral ddinaad worm

wheel wher eby t he Wwor m wh IS assl gl_ to the cl osing
devi ce (czarreﬂmndm wormwheg! 15)16 wat a@pr@péater puterrrde@ths s, we)msm Bl owout

nat t nol GarpR08y B orBp Rt Ahrh WaRe N TReSp e Gl ChAc” "

dr| ve- thaﬁf@had drrisbtd, e | seet dlso thebothier figure$)to electric motors, egpectally —
~——— WO 021 36933 PCT/EP01/12552

the cI osq“Fﬁjt &BVPBES?@P%&}GV%M%P@trl%@oﬁro@”\fﬂji agtheprespendingshalt i ts end
(35) faciiWotdise Sp?\réqﬁ(t),lnqghgﬁgnnel (3). 14. Blowout valve assenbly

according to one of the previous clains, characterised in that the screw
drive nut (25, 26, 27, 28) can be rotat ed in a device housi ng (36), but is
supportelcri] %ﬁet Q% o'd%mecnnn?tth%e mav)gn?'olnyegc':hSchfa?he 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 analogously 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.
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15. Bl owout val ve assenbly according to one of the previous clains,
characterised in that the screw drive nut (25, 26, 27) 28) is arranged
rotational ly ri dIy in a bearing sleeve (37) which can b ted in the
devi ce h@ﬁ’s‘Ié but is supported so that it cannot %§T/5§912]q5§2

di spl aced. 16 Bl owout val ve assenbly according to one of the previous
clains, characterised in that the wormwheel (15, 16) is rotationally
rigidly est C aring
Gl Geves TR FESARRICREN ORI HY ibn tiBucRta Ich or Al ERRRESRZY o
cl ai ms, dévicadt ierillssicated pdrtallyt aecdvdig togFigl deve ti8 Agurs asuippall beterso t hat

it b tat ed I t b t he d
noust ng. (4955 16 SeBle, BT SU8ISHSTLELRIT THISBRGH AYTPGIoRRA BfS PRBAMevi ous
clai ms, ghRARBHEH hisE detail ORI g i BBnRe&MIN Wih AGIgre, (S5, 6) are arranged on

bot h S|des of the device housing (36 especially on notor housings (39,
40) which can be fl ange- connected to the sai d device housing. 19. Bl owout

I o] [ . th I terised i
Uhat -t neropBredRarEpesibs ey < AfRbmAs Rl fof bRsmitdof PRRRUET e ol e
(42), rusznwmoraa@boeut@radeburatu@nuﬁmé ldhgitudipalt s Pongidoudingad Mgl £ 1041 ) of
t he devi ce housing (36), .the said | ongitudinal hole accommodating the

rot at i ngthepirananaisgion, haising 52 the)rotatmdseniadies 30, & Inare wengecvwﬂbstj\e e

. ; s 1
Vo 27 568 WP AT PR bYs 3 S0 ResTienetlon el For ciarty terere one of
t he prevddvesnal 26 notdhastrtedin Bigd 2iin cbhp.ﬂwcumwtmqaengtaeuhgrwmﬂe @84, 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 ec ) AS S lRSik , 43).
21 Bl owbit o SFiTe [t 2 BB RGN B3t SREE S ENEN SR ol 06
char act erdtaiaihg sieevab4edbh stibing mtlehérﬁeexhlbm fone)(amle;(mqmdrddtetrai an
advance shaft (44, 45 espeC|aII in a.rel easa nner ichis
connect ed"%t CFPECAyg FOHICISEGS‘XCAII?I‘ Which nﬁa'?;\wh? Hhecetk APBYi AY el enent
(34, 43) apprdp ﬁafél;ﬂfb%‘é@rréecr@g@-@eéﬂ&i FMheMiiaRniSsibh aRGYEIhG e54.0 SlifiRg
| ongi t udi naI axi s t he advance shaft, the said transverse beam bei ng
connect eglatesm GBoane grraege@fbetweeadharﬁi@l@§ecthm56 384l thedrangreissioand a

one of ¢ PSP ot e fere g oufit-alfe? Y he YA, o §adion 96812 "

two el ectgdueertné fiction>, 6) are assigned to each of the left and right screw
drives (21, 22, 23, 24). 23. Blowout valve assenbly according to one of the
previ ous clainms, characterised in that the wormwheel (15, 16) is arranged

aAPPY OXI TRHE FRNSEBILY SBCIUBRANLUP JPBA! b 7PLNHE Soleiing Heed2 6433 and

is rotatlon I'gidl'y connec em whereby the screw pitches (50,
51 ) of fdoing thea‘wongi gpamtl es (ramsmlsmonBint 83)Ther saidretgipingi sleevk Bdct i ons

2B?ngl Zcr{ Q i, VSUI%UIS(Q(I&%SIJ gé "I’l'ﬁI %@és rra%ﬁnﬁﬁ%ﬁ%@%%@ ansver se

beam (48whith) extéfics BroMaHE éIlﬁIn‘gesé’(%ﬁﬁ”@é %o aREAFel BAGLST meetrmsrﬁiaeow evi ous
clainms, characterised in that the screw drive nut (25, 27, 28) is

gui ded ahowgjngHe mdeiei ihds dpoughie opBoTha corEspopding and 64 ot sthieskiben

o= 12l "R 19t Bed S Bk BBl 1

, 1, pole:

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.
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it~y UL~ 1 ' WO 02/36933 PCT/ EP01/ 12552 25. Bl owout val ve assenbly
according to one of the previous clains, characterised in that the screw
drive nut (25, 26, 27, 28) is fixed in a tubeshaped retaining sleeve (54),
whi ch coWpr9268833t | east one rotationally rigid sliding g‘é‘E’Fﬁ%W?PQ%, 56)

whi ch can be displaced al ong the transm ssion housing (52). 26. Bl owout

val ve assenbly according to one of the previous clains, characterised in

that t heInS#deEQHeS§E§W%i\[e5’gUt ls %i%p{aﬁégf\sq) fa%{l).iﬁ W angaﬁcgr?%a%g{e @?%321 33)

retaining stéeve ( facing towar érotating spi

and the gdveen Gldrwptheutotaiy spindle23] &) thesetmhidgraiais daaonyecteditdl y in
it. 27. Bl owout va*?\ée assenhl y accordi ng}iﬁto one of the previous clains,
char act elt iIS@@WNA3 [a{1as PRssle ditadhe d@NsByssIosodeiNgiSe. essent i al | y

qgquadril ateral corresponding to a cross-section of a guide hole (57, 58) of
the transm ssion housing (52). 28. Blowout valve assenbly according to one
of the pTrEnsvasedbaheadranshdssion doisiad 52ha niaor bousing G8pdderds {@hicar e

d iLall I t i 59 fot | i di ti
(556 e BRCta mBlrs 5.eb adte. AR08 DERISRT M RGRaNGr WoHE R dus
cl ai s, _shghas! PR SRSt BoahA ddbifsohdl Wb 19 BAURQES h Menbirh S

essentially circular cross-section except for its Sliding section (55, 56)
and pr ot t Gdbe saicbwornengagingwith @s)ouser terth theaatsraspondingeuisr tepthi ®2) and i s

here espgcially rel a hed. Lk ee.end (63, 64, 65 6) to the
transver @% @égﬁ]v%h%@?qigl)%gﬁ?@%ﬁgﬁﬁlﬂﬁ%@é{r\/@ &&%}Q’ﬁ{{ﬂﬁ%ﬁ‘é@?’ﬂi%‘eql 6‘%8ne of
the prevhb@usortiedl NSuctr hinadCtiey | werni s t Aatglddad f oee comitsricab3wobrh, &5, 66)
of the retaining sleeve (54) and the transverse beam (48, 49) are screwed

t oget her COrsaspagiaigy, the, wiopa wheelis | spicuherly 4 6l wiheehel s werdus,

2 ai o . . o, _ 9) i
o o a8l 15 s poSBBRBIARERIY RldiP ! ARohheBHEfRORARONS 760)
PCT/ EPO1whizh5&xt8ads Bh dime udbngitidireal adireetioh yof ahe aothting spindiee 33, 3handr evi ous

clains, characterised jn that the electric or 5 6) are arranged in a
ror hosaTeapaneing Edsost dRe Hstine, SISl 10 ahabe JelatPRaly Tatgont | ol 1y
to the t 15 & h A i Y I rding to
one of t@é?gﬁoggthﬁ%?ﬂg éﬁ?rzéc%rf) é@%@%r@s ﬁ?%ﬁ%%e@i B('i'i‘S, 16)
i s arr anthed tnaosmissioral Housings @Ry abrihe ttansitan itagtheocatrespahding emotor( 17) and

ends of the.rotati spi ndl e (30 2, wi th opposi,ng screw pitch are
ot acheans g BRHb. daCkies Fialys 4. oy Pessolalinnth SIpSSR AL RSGRE0B: o ng "t o
one of tHeepsgoi ous clainms, characterised in that the electric nmotors (5,
6) are synchroni sed by software.

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 roil screw dri\}e\s,iéve
S

S oF

used. J
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35. Bl owout val ve assenbly according to one of the previous clains,
characterised in that at |east one electric notor (5) is wred as naster
and, where (g;/)@@l cable, the remaining electric nmotors (6) are wred

sl avés. 3% e-certified, duly registered and conmi 55995531/1?55ﬁsl at or
for the English | anguage, publ icly appointed and generally sworn by the
President of Munich | Regional Court (Landgericht Miunchen |), | hereby
certify that the foregoing English translation of the~~ docune t submitted
~Onme in the German | anguage as an original copy is correct and conplete. ~

. Muni chid F@egleoemlb \ﬁhlur&tnaﬁﬁ_musl\io FugJE2 us’imugttaﬂudnesbecuﬁw Mthlthe m&e c~

AY. A . A a 7@3 A AF. AF. AF. AF AL ALnI Ar . A& A{ A Al 2605i o
- AQgx~xsmhc/AYT ca] cal ca] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] c
a] cal] ca] cal] ca] ca] caU] caj caU] ca] ca] cRa] caljc:alJca

Thbz3HT b\ Wach

1 o T LT SRR L A o bplaa) e e
R] s &=I pbl%é’rbl@ lPﬂThéQﬂlfe%héﬁ]dﬁhé%Ré]@ﬁ%%&&ﬁ’b’hﬁm@ ﬁé‘fi%@@b‘éﬁr}sﬁ@é cajcaj ca
] caV] ca] caV] ca] caV] ca] caV] cal] ca] caV] cal] ca] calca /

. #x##$$4904ithin-the Bansmissiaun ]\Ql}&!p@@]zcé?pcr@vp@aqhag]ycét]e:b]h%qemipaa]%aqfca] ca] ca

2T ek i) 980 ST e (L

a] caU] caheaginglsealitBaba] sxzlioas @8l zﬂ@]aiﬁdh@hQ@]thQ]tﬁa?isQéiseabéahGa%?811908' 839,
GGGGILLNI O000PPPPzuohb U] ca] cay

dEGGGEI
W] caV] cRy dag dupaded studg 84) 2o/ RIS %'ﬁ]“i?a] <l 'E'Q] dl ean @&P@@'@]‘)ﬁ@?cﬁﬂe@alﬂ calca

caj ca
PP$P&P( > (R u upkt &\ ca] ca] ca]
brabap( P RLE SR B 0T RARAAP D ORINDE £392R RS ek
ca] ca] capbphe by cserewingadgre almalictidd dad/bldh diag sh‘:]iiog]srea:]lom &3] 68dnckdrea] cal] ca
cal] cal] ca] ca ca [].Yl 116] 8] ;
] =] g] 1] KKPJ?‘P‘F‘] %Pé?{ﬂ[“{)}‘}’ﬁ ]‘%"F]VC]_bncNEf ~xsmhc”AYThb] ] ca] ca] ca] ca] cal] ca] ca
U] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] caV] ca] c
aljcaljcalca ff#f: f<f=fWfiVj<l mim
nSmlmonmithe Demsprission housings AZake ¢lused al thejrcerjdsapgsitioned remotely from
al cal cal 620 5k sk By AbsRL b YA AGRNIRY frhel bl gl gabradl oal ca
a] cal u: usgz Viawsrbhy {(WitHin | theke . &7d$ ldppropriate Obeindd” ¥re d130 | artarjdcadical caj ca
] ca] ca] ca] ca] cal] ca] ca] caV] ca] ca] cal] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] caUpislagBnnine fet@ningj desyes 94/ | cUlcal ¢ aUjc a]c aV]c
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU
] ca] cal] ca 9<BFGKY"dit
: P~yt ni d’ﬂr@j ai\{ahca] sftdf]scé]t,cé]éqa’o]rudbcm]hal]eia@hdaﬂ;emiomw&aq caitvamdscaV] ca] ¢

e b e ke B e arding GRS i o pes Alse Figrcly eadcanMil ey cau ca
] cal] Cawncﬁﬁ]o?kg]lée?b&?k@j%lscﬂ l:; Ca-?b%ﬁﬂ El%ff%%%??dl%ﬁto the rotatin

, pasE} xs cal cal cal| ca] ca] ca] cal] ca] cal] caU] ca] ca] caU]gca] caUl c
aU] ca] caspindlesa3&toB3.a) ca] ca] cal] ca] caV] ca] caUca Ol a"
% } xsmhc] XS e] ca] cal] ca] ca] cal] ca] ca] ca] cal] ca] cal] caV] cal] ca] ca] ca] caV] ca]
ca] ca] ca] ca] ca] cal] cal] cal] ca] cal] ca] ca] caU] ca6{\ =yyl0%& ()-10%& () - &$10%
S5& ()-! 10(?@@&4( a's'ebﬁ‘é@‘i@'i@vébsel-to the illustration accordln% to Fi ures 2 and 3is
109%%5&' () -LOI z[ <f 109%B& () -f 109%& ()-f109%& 1 4f 10965 2
shown, whereby the sectlon is positioned on the side of the left ransm|35|on

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. T
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10965& ()-!9f, 10965& () - - AQUAEL096& () - L09B& () - 331098& ()-f3° 1096& ()-ff
10968 ()-f109%6& () - gxb_=! >f z#10965& () - &

f Z#109& #10965& () - & 1096& ()- @ 10968 () - @OYB&. () -

A2l 1%«59%23}3 %/ 10968 ()-y. 1098 (). h+ Petipornass:
10968 () -! 2y%S#10985& () - V!t y%B#109%65& ()-v  zI ~P1, 109 ()- 10 10

10! Of 1" 109&/ ()-f!f1' 109 ()-T!"6f1 10%y& ()-ff1' 10% & ()-f

RE[ <"PL, (Y Q7% .()-' ?B 7 580 " &5 ecialfy HktEine) trahsiisk o Hodslng B Ukq() - 1 of T #
10%j & () - zI%P1| SSq O SRRSOV N
10" ~"~! mmmndTngeLMQtet h&amg%a&%)areyfmgla@@mu&o@d ’afﬂﬁéfeﬁsidé-tefﬁhbpaB’\Pll )
108) -+ 103 gﬁnég hous%w%(ygs()l'he correspon ?n-g r'\r/l%? /&hg)gjsn%gso/ 8( )é€§| Ia:r)’e |%1g2{£he(r23 32XJ<1l
10HH

10HH 794 9%bléid bff%ép?&dtﬂ%&sbb bif Otk BEH S f&idn hb@@?@@‘@e@rh@ﬁnbﬂ&‘y& O)-/r
S41°110% 0& ()- M 10% o0& ()- 10% o0& ()-1 M 10% o0& Y@#10%50S0& ()
10% o0& (housingHang transmission housmg can also be formed out of one piece.

a?41! " 79%40%08& () - 1! 7940%R0208& () - 179%40% } & () - 196V! 10% 0& () - 4: ! 10% 0& () -
2"110%0& ()- . / 012 M rS4s@

109%& () - Vi5é 106 (shaft%@@ﬂé@ﬁdé )taﬁgérﬁi’éﬂ y (- tHeOWordO'whekP 18 @ntidiheld () -1
CHEXAHSPAEr SAs@ 10" : 1 109" () -: ! 10%&' () -1 109%& ()-sM 109& () -
&l 10%&; (W@tggm Mcy&glcyy at@a@@/@nds n ;he\Qomespondmg electric motors 5 and 6, so

that both motors can drive the worm shaft 18 simultaneously and
synchronously.

In the region of the sliding section 56 it can be seen from the figures that the
said sliding section exhibits an essentially quadratic cross-section and is guided
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. 5 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 36, 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 the 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 wheel 15, screw
drive nut 25 and rotating spindle 30 are arranged concentrlcally /(o (the e’
corresponding advance shaft 44 or 45, whereby the advance shafts 44* 45 Qan. - 2
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.10@@s7 109%@& ()-g!{7 10%H& ()-g! 7 10%
& ()-g. M,109& ()-nFFL0% ()-@: ! 10% ()-> ?2' @B ]'"'"' (dE4 10@@ ss

&10%0&" ()-s& 10908 ()- Y9! 10%0& ()-!13@10%8080OL () -: 10%O () -
A0UCK () oAy O 0 0~ 10%8 b AAGP
10@ ss 10%0%' () -s9! 10%08 () -s@®! 10%0&' () -syl0%08& () -ss& 10%& ()-s
& 10908 ()-m*v, --E. . dEE4

10 !@o@?&lomh(joesm@@mmn(w,- Fhe3 &TDESPRNdiNgPLBRIYY@RENENE B4, QI3 /caB6 BEMG
10 "M 109&' -t L1109 - . ) )
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the device housing 36 where it is connected to the electric motors 5, 6. These
motors are arranged in appropriate motor housings 39, 40. Within the
transverse hole the worm shaft 17 is supported rotationally using appropriate
bearings 88.

In Fig. 6 a section along the line VI-VI from Fig. 5 is shown. It should be noted
that both advance shafts 44, 45 according to Fig. 1 with the second
embodiment according to Figs. 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 sleeve 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 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.
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1. Blowout valve assembly (blowout preventer, BOP) (1) with a connecting
channel (3), which can be closed by at least one closing device (2), whereby the
closing device (2) can be transversally displaced with regard to the connecting
channel (3) by means of a drive device (4), characterised in that the drive
device (4) comprises at least two electric motors (5, 6), which can be operated
individually or in a synchronised manner and comprises a transmission device
(7) having at least one irreversible transmission unit (8), said transmission unit
(8) being drive-connected to both electric motors (5, 6) to displace the closing

device (2).

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, 12)
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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6. Blowout valve assembly according to one of the previous claims,
characterised in that the electric motors (5, 6) are drive-connected to opposite
shaft ends (19, 20) of the worm shaft (17, 18).

7. Blowout valve assembly according to one of the previous claims,
characterised in that each shaft end (19, 20) is rotationally rigidly connected to
one of the electric motors (5, 6) as its motor shaft.

8. Blowout valve assembly according to one of the previous claims,
characterised in that the transmission device (7) comprises at least one screw
drive (21, 22, 23, 24) consisting 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 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 according to one of the previous claims,
characterised in that the roll 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).

13. Blowout valve assembly according to one of the previous clanms
characterised in that the rotating spindle (30, 31, 32, 33) is formed gs/part of -

Swe Tt - N
I3 Mo ' ¢

Lo :
. i1 RS 7
20 ISR XS Nicory i I\I') 2 /



L 109 ()-LM 109& ()-ttttt uuzX6MPl 1 10!. 7109%& ()-! 710%& ()-!

7100& ()5! 710% ()-!6" 710%*& ()- &3 109%& ()-uuuuu: uuvzuV7 1 10!L

M 109 ()-L: ! 109& ()- | & 10%& ()-! F#10%& ()-' 109%& ()-M

102szz|\}'9{°a/eew 1 10'L Porigeoinzss?

M LI 1@ 0% ()-"/9! 10%& ()-", 9! 10%& ()-"S)10%& ()-L' M 10%& ()-L&M 10%& ()-{&
|t ][}}}[9uv7 1

10! 1 <0 R (Dol OB s hrn 9RB& AR % &) - d960! 1
S (7. BB s B GHPARIB b ARV o7 4PN s )
9! 109%&' (fpeing&hé Ce®hégting U (3 10cjcj 10cjcj 10cjcj!
*37@10%j cj & ()-! +dBuvr 1
14. Blowout valve assembly according to one of the previous claims,

characterised in that the screw drive nut (25, 26, 27, 28) can be rotated in a
device housing (36), but is supported so that it cannot be axially displaced.

15. Blowout valve assembly according to one of the previous claims,
characterised in that the 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 axially displaced.

16. Blowout valve assembly according to one 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 claims,
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 spindle (30, 31, 32, 33) and screw drive nut (26, 27, 28).
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7 (21, 22, 23, 24), one worm gear (11, 12) and two electric motors (5, 6) are

assigned to each closing element (34, 43).

21. Blowout valve assembly according to one of the previous claims,
characterised in that each closing element (34, 43) is connected to an
advance shaft (44, 45), especially in a releasable manner, which is connected
at its end section (46, 47), facing away from the closing element (34, 43), to a
transverse beam (48, 49) which is transverse to the longitudinal axis (29) of the
advance shaft, the said transverse beam being connected, on both sides of the
advance shaft (44, 45), to a left and a right screw drive (21, 22, 23, 24).

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 rigidly
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, 26, 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 spindle (30, 31, 32, 33).
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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 essentially 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 prewous ai%ums , AN

characterised in that the transverse beam (48, 49) is formed asayoke R )
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32. Blowout valve assembly according to one of the previous claims,
characterised in that the electric motors (5, 6) are arranged in a motor housing
(68, 89) extending transversally and essentially tangentially to the transmission
housing (52).

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 sleeve (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, 6) 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 slaves.
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