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CONNECTI ON DEVI CE DESCRI PTION The present invention; FEB 2007
relates to a connection device for connecting a
t wobh@iozedEber to another nenber, the connectf,
device conprising a clanmp ring mhlch IS arrangée
an i nner bore of an outer housing and includes a
plurality of clanping fingers which are deflectable
essentially in radial direction relative to the inner
bore, and a deflec i s displaceable
by at | east one dr.&@ﬂ”%ihﬁ%ﬁm :E;I di rection of
the inner bore between a stand-by position and a
defl ecting position, by which deflecting bushing in
its deflecting positDonSGRIPINDMN fingers are
radially inwardly deflected. Such a connection device
is known in practice and serves, for instance, to
connect risers, or the like, to a bl owout preventer
(BOP), -a valve, a throttle, or the like, especially
The gresére lm\vmtldncrélammaandomelctlpm device iforcormiestiog Ariele4Aon
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he ot her nenbe acenent of the

flngdm‘\lwelch iarg defiediaig QSﬁElahlﬁjlea!dn raﬂtalrd:rean rgl@tnée i1 therinner bore,

any e DS AR SEPREFIERy ST o i B s

d;re@héﬁ bf el :hNerdcﬁfrb exhibirea elamaiyngoditisrgand aaj‘eflactuhgimmltlon by
is also arranged i.n the inner bore

whi
whighiptientig balﬁhmsrl@g@é@ﬂ@ﬁte!w Rositin SedagpingHingers are radially
inw 8&&&@1 pi ece, or the |I|ike, of the other nenber.
I’s"pressi'ng operation establishes a connection to
the other nenber and al so effects a correspondi ng
seal i ng. ,Such connection devj.ces  are gafrti.m{l arlgﬁ1 ¢
Suqbseeaorgte%%ésgfcm RO SHPTBFICS BN SOTYRE, ToF SIS hEpraee
i I 8 aRRIdathmitld dreRderd,
rlsef%%gttrfeoa ?@a?ﬁ\@%mtpﬁ%%%ﬁth Fa’ gonnectl |3i:]b devi ce, and
espatmefhyeu‘emetfm‘ﬂ ebgatband hid prmhmtmemﬁctlbe devigefEepnnected

at o%gc%d to the tubular member and is attached with its other end onto a

Ii’2r0]031009700

corresponding tubular connecting piece, or the like, of the other member. By
displacement of the deflecting bushing arranged in an inner bore of an outer housing
~ of the connection device, i.e. from a stand-by position into a deflecting position,
elastically deflectable clamping fingers of a clamp ring, which is also arranged in the
| inner bore, are deflected and pressed onto an autside of the connecting piece, or the
- like, of the other member. This pressing operation establishes a connection to the
“other member and also effects a corresponding sealing. Such connection devices
are particularly used at places where high pressures are arising, where great
strength and stiffness are needed with respect to a load path led through the

_' connection device, and whenever the established connection must be
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tight, e.g. when used bel ow sea level and, in 3 FEB 2007

particular, on the sea bed. In the case of the

cwonesio2eR2 devi ce known from practice, the defy (?19%‘29(95/009700

bushing is displaced via a hydraulically operate

driving neans. The driving neans is essentially

desi gned as a hydraulic cyliAder with an extensible

pi ston. The deflecting bushing is fastened to an end
coléspdnelirglyptight, élgc%éhﬁlﬁbd beldteséd ieQBE &d, I8 ?Bﬁﬁﬁﬂér,‘)&n the sea

devi ce has the drawback that the adjustment of the
bedlydraul i ¢ driving means and thus of the deflecting

bushi ng can only be controlled wunder great efforts. A

fine setting or displacenent of the deflecting bushing

In 1lhe caBé fofrtd sbriteicti® 88vies Rnolvh fiom plaefied, ahe deflecttly Kishing is
present invention to |nprove a connection

dISB@‘r‘ﬁé éﬂaoa hyfdrﬁéllwweonerﬁ@ﬁedﬂrwgan% iThesdriingameans ishat

s R BosiingstB6 AYE VIR OB ST buShaeld fston, Ipe lgnecting
busteag isrfasteaad tovih adtof thepistrostcordimpych al so pernits a

controlled fine setting. This object is achieved

according to the invention by the features of claim 1.
ThepREEal PaniR oA MR BEe MaladtaNHE UGG cithe
hydsadindingpmeans andélmmts af tuefdeﬁed:tingjawmg camonrbedeontrolled

ontral | ip.a very fine manner, .res ing in .
N er %@&ﬁﬂﬁﬁ e ST UG RAH PRI eH S das Heﬁ%qt%@ hyshinarg
normall 8bf esdxndi ng rotations of the rotatabl e spindle.

Al t hough the rotatable spindle is supported such that

it is rotatable, it is not axi aIIy di spl aceabl e. The

I that i s si

itis’ tﬂé?etf&lgltgegﬁ géﬁthgaoi'?%ﬁ r%@ﬁ %IW%FHVB)? cpn ec? on Hevace of

the ttmer ladkmatw digbverin\subl adeay Bt uh eRadtReReedducble tcl$splac:emen’t of
and also within the r e of relativel

at i on an
the 9@@?@'%%”}9@9%8@@@38%0 omtiue oxeEReres and without high
cosPs?Wh%??QQé{oQ%@Q confrolled fine setting.

This object is achieved according to the invention by the features of claim 1.

Since the deflecting bushing is movable along a rotatable spindle, the displacement

thereof between a stand-by position and a deflecting position can be controlled in a
very fine manner, resulting in corresponding displacements of the deflecting bushing
by corresponding rotations of the rotatable spindie. Although the rotatable spindie is
supported such that it is rotatable, it is not axially displaceable. The rotatable spindle
Is a component that is simple in principle and can easily be controlled by a
corresponding driving device with respect to its rotation and also within the range of

relatively smalil rotations.




3 To be able to nove the deflecting bushing in a

sinple way along the rotatable spindle, the 1 3 FEB 2007
defl ecti ng bushing may conprise a displacenent nut

o the rotatable spindle, which upo

rotation o? the rotatable spindle is novable Pﬂcgppmwymmwm
direction. The displacenent nut may be made integral

with the deflecting bushing.3To sinplify the assenbly

of deflecting bushing and rotatable spindle, the
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seen in e nmeasure that eflectin
rotaighisrsrdnade. aWhigh NaPa o ﬁti%atet SV ﬂ@@% § b Yable in axial
dird@bhi cul arl'y on a bushing end radially outwards and

I ncludes at |east one nounting bore for the
di spl acement nut. The displacement nut can be easily
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the kb%sér'ﬁﬁ deﬂe@ﬁﬁ@?béé!ﬁr’iq 8ndi AStERLE gSndleatnd éﬂ@p]acement nut can
defl ecting bushin i ts nounting bore can be

be det\aehatdagecqredltoﬂﬂ@e dtiee pshingibl e spindle until the
di spl acenent nut is arranged in the nounting bore. In
one enbodinment, it is also possible to design the

A sithhy5i8 lpasSIBRIRL oﬂwcuﬁﬁg the diegiabembat hitdo B befettingushingscan
arrang{ed on the rotatable spindle. A gear ratio step

be gpen igrthe mpagkre et &he @Qj‘lﬁa@tln@ Rushing tCﬁl]'EP”E@S apcsylar dnage
whilgig ipﬁd(]?cgggléaﬂﬁgil}’arﬁﬁé\% ﬁgsﬁ[ﬂg%hpﬁgdla PP{:\‘A?EP ? taﬁ&?r%lﬁ?es at least
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recirculatin nut supports the rotatable spind
bushing wittn utadwuntm@ hbreycarebanmag @asw alongdbe eacttatahbe Blhledie until
enment nut of the
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In one embodiment, it is also possible to design the displacement nut as a
recirculating ball nut which is arranged on the rotatable spindle. A gear ratio step up

_ or a gear ratio reduction can thus be accomplished in an easy way between rotation

_ of the rotatable spindle and displacement of the recirculating ball nut.

To reliably support the rotatable spindle for receiving corresponding loads, the
- rotatable spindle may be rotatably supported in a recirculating ball nut arranged on

an inner wall of the outer housing. Said recirculating ball nut supports the rotatable

.spindfe and can additionally be arranged with respect to the recirculating ball nut or

~ displacement nut of the deflecting bushing.
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4 To sinplify the construction of the connection

device and to be able to introduce the forces -

directly into the outer housing at the sanme tine, the FEB 2007

R 06Whesh ng bal | nut may be nade integral WdihedhBio00700

out er housing. The displacenent nut can al so be

desi gned such that it extends at both sides of the

recircul ating ball nut securéd to the outer housing

~and is novable accordingly along the rotatable
To%nhan#y%e B8ngirUcbs of iHe dohnBafdredetife 8RATS bE Gbie/® ihRbdtce the

sufficient for the displacenent device accordi ng

forces dlﬁ%ctlynn@rﬂwemtam’rmmsm@tdm@ pamedimesn tthen reciicslating &l @ut may
bed ne SIdF #h to the recirculating ball nut

én% Seqr?r\g %W%S"?%e rotatabl e spindle. For a

further stabllizatlon of the rotatable spindle, it may

be of advant age when the rotatable spindle has a
siapirremanting C@p)pbguheedaabgnadeswhébafdt@d@nﬁs atipoth sides of the

reclrg?tgrai h¥ Z)a :PﬁgFT]IS?ﬁgéﬁ gé I'}%uchﬁé ﬁcﬂ.bs}?@i%rl\@ %ul?wo(y\g%gg Ilngcordlngly along

theoptatablel dpindiel s rald, it & dsierdpaoaseloiiveabmabhé suffidient for the
press the deflecting bushing in an inproved way al ong

dlSPt@elmat deyiep geerraingdp dre inveation when ﬁhelglsr)bﬁcamnéem iRg
mogHBier%%nQeslo‘séJ é’tf\}ee(? th® B%ﬁzrcg%tﬁﬂé%%ﬁ% gldngtaafﬁjsfgecftlon of the

I'rection on t e rotata I"'e"and
rotalablessiodid. section thereof. The deflectlng bushlng is
supported by the deflecting nut accordingly on its
outside opposite to the clanp ring, so that the

F ordﬁf‘urﬁfér Ispbiptatibh %f ﬂ*@l‘&’étﬁﬂle@ 91t Fn%‘?@{ 6F ek ﬁnﬁqagb Rftten the

is ensured in the sta
rot@iablee&mmmg Hasﬁhsem@nd 'BBCprmQSitedD tium Higpteverset hetoelatiye to

the T B WBRPedicfs om HElFeiupling BT PO and
optmnyehb@értm@matew@a@me facing an outer
surface of the deflecting bushing. Upon a

correspondi ng dlsplacenent of the deflecting nut, the

To PRGNS BEHLAMAIRIShiAd thearFAARA Wht B TR AGe kx\ﬁggﬂ?owards

he~ ou Ing |ng a
thewﬂmnp tring, aweﬂwd@enutsmuyf loee egpRredstbibd cﬁigpi@b@ﬁtge(imafal
anot her, it %abrﬂ resrs cIsectl on of the deflecting 3
eqHign sihe rotata le spindle and particularly on the second section thereof. The
deflecting bushing is supported by the deflecting nut accordingly on its outside
opposite to the clamp ring, so that the deflection of the clamping fingers towards the

other member is ensured in the stand-by position of the deflecting bushing.

To support not only the deflecting bushing, but optionally also to press it towards the
clamp ring, the deflecting nut may comprise at least one coliet and a wedge section
facing an outer surface of the deflecting bushing. Upon a corresponding

displacement of the deflecting nut, the wedge section gets into contact with a mating -
wedge on the outer surface of the deflecting bushing and, when the two wedge

" surfaces are sliding along one another; it can press a section of the deflecting
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the clanping fingers for the elastic deflection of1(; FER 2007
saldflngers Furthernore, it is ensured by the wedge

at are inclined relative to one a
ﬁ;dti V\gdge section and a correspondi ng poﬁéﬂlﬁl‘zg?smwmo
t he deflectlng bushi ng can be di sengaged easily when

the deflecting bushing is to5be noved back into its
stand-by position. To be able to construct the
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as par an out
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buSidhd cﬁH‘l:»e%&é\%d%sN BeR %@Heﬁwﬁg a{gtcglaé ntled back

i nto contact he sane, Is re
into #astancHay pesitiam easy di spl acenent of the defl ect i ng
bushi ng when an antifriction facing or coating is

optionally arranged at |east on a side of the

TobeCal|6 td ashdiaichtd cd#etspoﬁaiﬁg %ﬂb&ﬁ@hﬁﬁt% ahWdshFRarifer, the
t he defl ecting bushing. For a sinplified arrahgenent

wegge S@Gimibmﬁy &adomard adnaeef Ao vUtes suvace of aidefjeding beqy

molbted o B R S Bl e PR AR e g end on
the outer housing and is drive-connected at its drive

.end to | east _one nmotor. O course, it is also
Singgdhe S‘P@e(i’fﬁ'@t bushing mAvesielativerte the recirchisting ogH sy atraaged on

thevébﬂeﬂﬁbl%gﬁjgsgﬁd Prhﬁ-ltrgﬁ ﬂﬁ@%@taﬁf’wﬁﬁl X §%Hé it L& rjeggrd‘edréé being

or second Sectio sal
bermflcraiwan cianyg diplacemanh nethel dﬂﬂet;ﬁng bashimg when'lém antifriction

facl QLS QOBHINB 1 PROTEDN Sanped Sbleral & &S0 BhiparPaEgingball nut
facﬁ@hé%?ér‘s@ﬁa@é of R d@fb@flm%ﬁuélﬁﬂﬁﬁ ing gear unit,

particularly a so- arnonfrc drive, may be
arranged between drive end and notor. A harnoni c

o S SRR i A O Fis3nBRRARD B b o vmerdavios, it
may befregadeasaar sdvaantaist Wheh tHiastaBbleipRidlé RPiMMBBlY sUpPorted
at its bearing end on the outer housing and is drive-connected at its drive end to at
least one motor. Of course, it is also possible that e.g. the drive force is not
transmitted via an end of the rotatable spindle, but in the first or second section, to

said spindle through a corresponding drive connection to the motor.

To achieve a corresponding speed reduction of the rotation of the rotatable spindle

in comparison with the rotation of the motor, a reducting gear unit, particularly a so-
called harmonic drive, may be arranged between drive end and motar. A harmonic
drive is known per se and consists essentially of three components. The first
component is a ring which is fixed as a rule and includes an inner toothing. The

- second component is a cup-shaped bushing with an outer toothing which is in
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second conponent is a cup-shaped bushing with an outer
toothing which is in 1 3 FEB 2007 WO 2004/020782 4 3 FER 2007
PCT/ EP2003/ 009700 6 engagenent with the inner

4 the ring. The cup-shaped bushing igs
éﬁggtlca?ly deformabl e, so that only opp03|te]§gp?ngﬁgm”m}
of the bushing are essentially in engagenent with the

i nner toothing of the fixed &i ng conponent. For the
elastic deformation of the bushing, said nenber has

en QRN B Sk o dBE B AT < SRR
elad’amal@’ defornedié, e thet dhig oppbsite pddtionoot théf‘du,shtnlgéare essentlally
- shaped bushlng IS nption-connected to

in g agegsne wilhithy nser tepthipg f thqﬂw@d&%@rypom Rt lastic
cofraoth B A5 Rl ipl i A Rl g g 057480 ot
driveari gaetierator ndnighi mcthesnﬂzfodfmerﬁtacamdhngsmtne dhmﬂxbh dmdmﬁe—

t he rot gt abl be different. This of
congegted oans Y qw@aﬁhﬁhe Firt SR BTG TeRHRrEERTIRcted 10
thetrBFatéfﬁgggrﬂ}Hface is largely elimnated by displacing

he deflecting nut, while the displacenent nut has

only noved to a sllght degree. It is only upon
To [ENRL R efeeaBaing Pot 4 e aeanepi g et rem e gpesds
updreriatiodf oftthe r&bﬁﬂl@@ﬁﬁ&@al% saililspfiiemd!tde Pﬁcrﬁhﬂst @ﬁirbﬂ"'éﬁd

di spl acenent nut and | ecting nut ma be made
seqont egetign okthg. rotetakle rsﬁmdiacmambemﬁerant hig offera ecgrithe

wosBify 38 S 8 BB i b B8 Bffoc o
displasinglthe defatinganutolaila e didpladensritirait ab’s @n@nhﬁ@lé@toa@ dlight
thus, a detachnent of the other nenber det achnent

deggee.Ihis ANMuHBPMEPTPYRI&F Sramerod aﬂrraﬂee:ormctmfg thepefiecting
bushHRP tf\é’n b@%iéﬁ?&é&d aﬁth Q?ﬁfebﬁ@ of &S 1§¢|F9&n§ﬁt nut.

rotatabl e spindle an recirculating al so
be nade self-l OCkI ng. To ‘guar ant ee aI SO in case of a
di Iacerre e deflectin shin nt o he st and-
it ST 8 RSl dis bt Mt Rt SR GRRC R b el b
inte@fdl, 3l hs aUbcittuld#ify BANARCI B case the recirculating ball nut which is

secured to the outer housing can also be omitted.

To prevent a possible reverse rotation of the rotatable spindle and thus a

detachment of the other member by detachment of the clamping fingers upon failure .
of the power supply to the motor, the gearing consisting of rotatable spindle and

recirculating ball nut may also be made self-locking.

To guarantee also in case of a displacement of the deflecting bushing into the stand-
by position that the clamp ring might not be released and fall out of the connection
device, a cam or cam ring may project approximately centrally in the axial direction

of the deflecting bushing, the cam or cam ring being essentially in contact with an.




device, a camor camring nmay project approximtely
centrally in the axial direction of the deflecting

bushing, the camor camring being essentially in94 3 FEB 2007

iLth an 1 3 FEB 2007 WD 2004/ 020782
é@@%%@% 009700 7 outer surface of the cl arF&Tf]?Pﬁ&".yO“gmﬂ
The cam guarantees at |l east that the clanp ring

remains in its position insiyde the connection device
al so in cases where the clanping fingers are not

deflected. in radial direction |nward T :
out g 8 e pn e T s 2 SRR LB et iRl in
remBir&ah itsdodltidhahsiti¥ th@borfticabs delice aldon cakbs aberd the clamping
or nore, especially electric notors, may be arranged
fingers are reidellectsd am radipl directien imwards- connected to the
reduci ng gear unit. Thanks to the use of several
notors, these are relatively conpact, so that the

To 56 BPIRAbILEB lesieydwarfll agotalssandthae Mueis of eneilensizesna plurality
the whole. Furthernore, the use of a pluralit

. . . of
of masergr ke.dweouthsae tTReE, o perseshegiady elechirmotrs %ﬁy bgsreanged
I t; T I S
on 4fEbiot st WiRh's (tfipiRoRhocte ) e BRGNS ooRRLA TS to
the apé ofiseverhit metoos)| thedeareattivelyatomptact, sodhatibercomnection
possi ble to use several rotatable spindles wwth a
devicghasalee peRmRachestetoyea &g Wetl®above in the
connection device according to the invention, said
several drive devices being normally equally spaced
Furthpemoref trenuseoka ahotlite of motark ensimes dhdtarmsm fiaélure of one, two or
direction of the outer housing., The rotatable
morg STt &% et FBF e A ST iOre S8t hE Bk ferape further
rota@i8H BF tHiOroMRapR ikdler espect to their rotary _
nmovenents. To assenbl e output shaft and notors in a
sinple way al ready beforehand and to be able to

it stRESHRE nbEHAP LI oPcoufis BRSIAER ol BevGrafishlabid BiiRtIRs witn
a cdmetatiigh &4 abs bees eestrittbd shdvhdn the esnrieeatish migviakaceordihg to

in a detachable nmanner. Qptionally, the reducin ear
the [pntieny said sevarakaiiedsvicasheng Beially % Epaged Hoalh from

onei%ﬁé@ggﬁﬂﬁfa{@mfe%ﬁap AF&ciRRGT tholidr hBEsiRY! Fhe rotatabie
spindles can here be synchronized via a mechanical coupling means with respect to

their rotary movements.

To assemble output shaft and motors in a simple way already beforehand and to be

' able to handle them jointly, output shaft and electric motors may be supported or
_ ‘arranged in a bore of an inner housing that is secured to the outer housing above alli
in a detachable manner. Optionally, the reducing gear unit is also arranged in said

 bore. Together with the installation of the inner housing in the outer housing, it is

then ensured that a connection is simultaneously established between driving means

and rotatable spindie, the rotatable spindle being possibly already arranged with the

corresponding nuts in the outer housing.




then ensured that a connection is simultaneously
est abl i shed between driving means and rotatable 94 3 FEB 2007
spindle, the rotatabl e spindle being possibly already

th the corresponding nuts in the aquter
a‘%ﬁg f%@%%% E 0 2007 WD 2004/ 020782 PCT/ EPZOS‘)’#[Z%%%@OQWO
8 The i nner housing may be connected via a plurality
of screw bolts to the outer 8 housi ng. Furthernore, the
i nner housing may serve to secure the tubul ar nmenber

directly to said housing, a connection of the tubular
menber to the other nmenber being established by a

TheGRRSESAKNY Ay ddrectednga alplirBRtyioiRefevnBoIS tadhe Doter
define an |nsert|on position of the other nenber or of

houaingo Fibebeintrrepthedenerdiaising May setverteseewie tha teplanmgmber

aref 2 be bR SHBHEYRR.I 1 RBBHOSTlE cyfd T e
beirpasiaplishreisy & dorbspdreirif cdrfrabBoite ofithe mm Hoogimget i on
evice. To achieve not only a clanping action upon

di spl acement of the deflecting bushing intoits

To &’eﬁﬁ‘let 4P fﬂ]s?ﬁ:o\‘@?osji’c}’qbr{@fi‘ﬂé Pﬂfer Hb?‘rélﬂs?%r‘?@tdf %acl.dn)‘legﬁ’ﬁq ﬁi\%lezé d

anpi n [T sha posi
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b lRESr MAYDRRFYISNaS &5 P SOUIRATS St rtmembrinserted at
lea%% Egﬁmaq{ﬁ%ﬁﬁéﬂtf‘&nro%%ﬂev' ng recesses of the inner

Ing an of the other menber or can be brought
i nt o engagenent by the action of the deflecting

To SRS Mot ee Sand st brorbishEishis? ofAd.dst8bfha bushing
mtoﬁ@rﬁds‘i’tlﬂnaéf déé Wﬁ@gﬁé bﬂﬁe‘@fééﬁcbﬂ}ﬁdéﬁéﬁtéﬂ cfahfplng flngers but
l'ecting bushi ng, the clamp rin

|
alsq:f@rﬁsé@hlls@ra a@wtv&ec@nr@@tion thhéhg@m@@erabert ?&e c!@mé?ushmg

e ey e L T

engégémeMBwitI@ bbﬁ'smd:llmg;to@ﬂﬂrq&eﬁmd)ﬁeﬁekﬁﬁlsﬁthenmrlhmﬂmg andfor
pi nion may be arranged especially on the drive end

of thy OHRE mem@armcgn@@ Ve latﬁ@ngggewe@heﬁa@@ﬂtcn of the

deflecting bushing. The engagement of toothed ring and tooth receiving recess of
the inner housing serves, in particular in connection with the cam of the deflecting
bushing, to hold the clamp ring in the connection device also in the absence of the

other member.

"To support the rotatable spindie a'lso in the area of the reducing gear unit once
- again and to receive corresponding and possibly transmitted loads, a pinion may be
arranged especially on the drive end of the rotatable spindles and is in engagement
‘with a gear supported on the inner housing. This engagement of pinion and gear
results in a lateral supporting of the rotatable spindle, particularly directly next o the
reducing gear unit, and also in a mechanical coupling for synchronizing the rotary

movements of two or more rotatable spindies.




with a gear supported on the inner housing. This

engagenent of pinion and gear results in a Iatera%

supporting of the rotatable spindle, particularly 3 FEB 2007
' xt to the reducing gear unit, and

g”ﬁggﬁ%%?@§| coupling for synchroni zing t he r&?é%&n&ﬂmmwm)
nmovenents of two or nore rotatable spindles. 1 3 FEB
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gear, the nechanical coupling neans may al so be forned

by a chain, a toothed belt, or a gear set.

Furthernore, there is the possibility of providing the

InstéVof 4 Geanvee heghatiogitdaepling avaneimdyndlse be abrmiddeby a chain, a
spi ndl e and/ or for coupl | drive shafts. |t sh %'é%
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shafts. ilvélldraenshe nbietidhat Whien id orembrer rotatable spindles are
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, figures attached to t he draw ng, in

remaihingvofatgblelspirdles piarthg extchanicahcbypling Imeangt  si de vi ew
of a connection device as is known from practice; and
Fig. 2 is a longitudinal section through an enbodi nent

An &ﬁbdd?ﬁeﬁ?&ﬂ%ﬁh%hﬁﬁ%l? RowdCdds81ipad frombRedétay aifh refsrence

. I's a lateral, perspective and partly cut view

to th@fflm,lramattﬂchﬁﬂﬁwbe deawingvingdhigh  Sai d devi ce conpri ses
an outer housing 5 of an essentially cylindrical form
An inner housing 41 is arranged within the outer

Fig. Rolésd pérspecifie ltep#ritgl cof sitib&idvnokd canksitiog devvivatas is known
the upper one in Fig. 1, a plurality of screw bolts 50
ar EOMIFACURAI aNBr securing a tubul ar menber. The
tubul ar nmenber is detachably secured by neans of the
screw bolts to the inner housing 41 and is in

Fig. Qommngﬁudiaal sectibn throngh esponztidigecierftthalconnecion device
of the jnq hou3|n 41. I nner housing 41 and outer

hoRSahging e nventi

Fig. 1 is a lateral, perspective and partly cut view of a known connection device 1.
Said device comprises an outer housing 5 of an essentially cylindrical form. An inner
housing 41 is arranged within the outer housing 5. At the end of the inner housing
that is the upper one in Fig. 1, a plurality of screw bolts 50 are provided for securing

 atubular member. The tubular member is detachably secured by means of the screw

bolts to the inner housing 41 and is in communication with a corresponding central

inner bore of the inner housing 41. Inner housing 41 and outer housing 5 have

arranged thereinbetween a clamp ring 6 which in its lower portion comprises a

- plurality of clamping fingers 8. Said fingers are elastically deflectable in radial

direction. Clamp ring 6 and outer housing 5 have arranged thereinbetween a

~ deflecting bushing 13 displaceable in axial direction of the connection device 1 by




arranged therei nbetween a clanp ring 6 which in its
| ower portion conprises a plurality of clanping
fingers 8. Said fingers are elastically deflectaﬁl% FRB 2007

e ection. da ring 6 and outer ho
280470264 np ring u usj
‘de ar rzaﬁfged t herei nbetween a deflecting buslg}%létlo:?mgm“

di spl aceable in axial direction of the connection
device 1 by 1 3 FEB 2Q 7 WA®004/ 020782
PCT/ EP2003/ 009700 10 neans of at |east one driving

meeR 20 el B U AR E TR ARG D t

one W@t&%b?ﬂn@é%na”ré’dlaw anderdy pedjedthny arﬁlﬂia\rémhgegT of the
bushi n bel ng connected to an extensible pis

deﬂ@cttmgrmahyw Hubeing copnestadito anrxienside gistane4? Pﬁtye hydrauhc

e Wiy e AeRBLAESH sl Sludfost ARILIY SRERLD BB o s

deflédtr@asssitor, #divilbrassi mmraamngdﬁagama zadlauyhmhfardsnwhbmny a
which is inserted from bel ow accor dj ng[ %n %

tubylar merber, ¢eyehis iIB$ared e below AsCUENg; ﬂ@ﬁ HaYIS #SP he

essgrgmg%w %gfémgg, hﬂﬁ‘th@ @9@@6&55 Wgém&ew ce | serves

connect 'corres g tubu ers to other
tubul ar nenbers or al so connecting pieces of other
devi ces, artlcularl inthe field of

SuchAdEEC N GeiGh | SenAedRSEN B REIRRPAIG JY R Rembers o
other MiRlibt ﬁ’\% pefs {Jf‘ﬁso bbﬁrﬁ‘ectlﬁbg)tle@w & cﬁlér%&ridéédp%bulariy in the

section t roug an empodi nent of a connection device
fieldeafegmscanthoit prodbetiameaein ae hlowout pheverigrre@lves taettiase Onthe

according to the invention, an essentially cylindrica
lik®.out er  housing 5 has arranged therein an inner housing
41, which is also cylindrical. At |east one driving

neans 9, clanmp ring 6, and a defl ecting bushing 13
Fig. & e aaipngﬁlg@aa! %@tﬂ%ﬁwﬁowmamﬁmmmﬁ ageonpectigmgevice 1

conprises a plurality of electric

acc%lngﬁqgg?@%%nﬁ ‘are arranged on an output shaft 39.

Qut put shaft 39 and driving rmt ors 33 are arr anged in

a bore 40 of the inner hou The bor Wa cje
In thereanngction devigp d acsrgling tq @1@ ‘q {on,g 5??@" cylindrical outer
houShE Y " Grafydd Bleretn bR IS hRBRRSH1, which is also cylindrical. At
least one driving means 9, a clamp ring 6, and a deflecting bushing 13 are arranged
between the two housings 5, 41. The driving means 9 comprises a plurality of
electric motors 33 which are arranged on an output shaft 39. Output shaft 38 and
driving motors 33 are arranged in a bore 40 of the inner housing 41. The bore may
be open at the upper end of the inner housing 41 according to Fig. 2 to gain access
to the driving means 9 for the purpose of maintenance or exchange of parts of the

driving means. At the upper end, the inner housing 41 is detachably connected {o

the outer housing, e.9. by screwing.

At both of its end, the output shaft 39 is rotatably supported by corresponding

bearings in bore 40 and projects from the bore. At its projecting end, it is connected




to the driving neans 9 for the purpose of maintenance
or exchange of parts of the driving neans. At th% 1 FEB 2007
upper end, the inner housing 41 is detachably

o the outer housing, e.g. by scre
g@ﬂ%ﬁ%@ﬁﬁ?% end, the output shaft 39 is rotatg%ﬂ%HQﬁhmmnm
supported by correspondlng bearings in bore 40 and
projects fromthe bore. At 11s projecting end, it is
connected 13 FEB 2007 WO 2004/ 020782 PCT/ EP2003/ 009700
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flexinla anchaupshaped bldﬁhﬂ’lgtwlthtaﬁbolﬁ@t topthing dhe H@t%éqqtbm%rr’emg In

L e e

genéféid)tﬂkﬁh'bhfﬁs Afrenddd esiiesthi Migxinlebysirapasd ppsses bpposite
tions of the flexible bushing with its outer
portiasstafilig PXibls ReiszgMER (s Aiten teainariplg:enaagerknhyith the inner

In the illustrated enbodi nent, the
tOOtéE‘(gfcgf-ﬂgg%%dnﬁg%nerator is notion-connected to the
out put shaft 39, and the flexible bushing is
i on- 08 ted to % end rotatabl e

In ftsept"H%Fr%e mbgdlirherd, e eﬁzge'teﬁ%"F B MPUNF 80%%%‘? fothe
out;i'tft shaﬁtsbeén& HEH NS bu@hm'grls %t.ﬂﬁ chhe&eliso Gftﬁlverlﬂtd 32 of a

ear 48 supported On the inner hou3|n$ The
rotataitlatsplmldb ypumam@dmwe erd é&dtha otaiablalispifidied4 uthercogprises

a 8% VAR kgl a Bhef 6 suBRRMRCAL R AR Al 1
rotatably supported t her ei nbet ween t he rot at abl e
spindle 14 in a recirculating ball _ nut

Therretataklg spindigy 1 axiendgin axial glrtpﬁé@@ 1,0nc{aré@p@tuqmqtrguiqqgon of the
conﬁ%@%&u@}r}@hp 9t RadA rst'%regh&‘f%? U nt:l ré'é%ﬁoﬂ"?rtét h%Qe of

ousi ng towa nner OUSI n

rotaﬁélcﬂy) sioscric tﬁetétlﬁ.tethen tiee rotaﬂabm spigdlbdMlin mutecrt@uiatmg ball
gned_as, a separate part ured fo

nut § feT i tatapieans Bal mak 9l radaoiandh i dig PR RS E S nd

projb88 ffdth 8h et walRd e htdihdUithd 18RaFd@E!inA& housing 41. 1t is
also possible that the recirculating ball nut 19 is designed as a separate part and is
e.9. secured for the rotatable, but axially not displaceable support of the rotatable

spindle 14 to the inner wall 20.

In a first section 21 of the rotatable spindle 14, said spindle has arranged thereon a

displacement nut 15, together with which the deflecting bushing 13 is displaceable
between a stand-by position 11, see the broken-line iflustration in Fig. 2, and a
deflecting position 13 in axial direction 10. The displacement nut 15 is inserted into a

mounting hole 16 of an annular flange 17, which radially projects outwards at the

- bushing end 16 of the deflecting bushing 13, and is detachably secured in said hole.
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In a first section 21 of the rotatable spindle 14,

sai d spindle has arranged thereon a displ acement“E BlﬁEB 2087
15, together with which the deflecting bushing 13 is

' e between a stand-by position 11,

gw%%gn- f?’%&e illustration in Fig. 2, and a deffé@%ﬁzﬁ%‘mwm"
position 13 in axial direction 10. The di spl acenent

nut 15 is inserted into a #fmpunting hole 16 of an

annul ar flange 17, which radially projects outwards at

e R oGRS SR
recirk@ 2Bt FCT SERZAGIS PRATAY witi? ah rantlfmt!dﬁfcbat‘i:ﬁg 80, or the

position 12, the displacenment nut 15 is al nos

likecemitasideds eriented toves el cmterrﬁglr@@m25rnitthqgeﬂ%rw Bushing 13

to rbd AT Betebh B0 Al A QD Lol cBsnbAs,

25 of the deflecting bushing 13 to reduce friction
between recirculating ball nut 19 and defl ectin

in thasaRarg SeStion R2ichine e@iablesingleA 44atdp Prelechng Sprasite to the

asRAYE 51081 TR LR PRI A gyt o
supputteden the é]ﬁ:ﬁbllecifhe gleﬂettumluutSZS g ses eddeflecting body 28 in
whlgg!agzgh@t g%rs]eqm%enfélﬁ %i}pbn 1@@ eéy4m| lge g:gp{zgﬁe@bea f?éétl%%tr{urt] 93 is
dispit; Ceab‘f@a}’zg oPtHd Gl PLGH axagh&irét@bhel@t Al88g | 'EHH rodstabke

di spla nmeans of the col i n axial
splmﬁle éétipon th@rc&ammgthemfr Gnamamuer SlgfﬁqecHTefaﬂmgjb@rdeﬂﬁ@tmg

busé altéf m%éﬁ%ﬁgﬂlbﬁgf nccﬁjﬁé%%g%uv&% eh 185?‘62@91&1@ in contact
wﬂh@ﬂ@fréﬁﬁﬁld Qe S&stionQsh B8 oMerCuriage 25 ¢fané eflectiMd h
a corres med e section on the outer surface 25

busbingr ¥indes Hetiediing pasiion T0ne;defiep@iasshing  Ags shown in Fig

t

R T T L
deﬂeu‘:tfrtgclb@mig I aséaid spemport of the deflecting bush| ng

13 in said area. Furthernore, the rotatable spindle 14

is rotatably supported underneath the deflecting nut

t .
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deflecting nut 23 in the outer housing 5 by means of a corresponding bearing at its

bearing end 41.

In the first and second sections 21, 22 of the rotatable spindle 14, the pitch of the
rotatable spindle thread may be different, so that upon rotation of the rotatable
spindle 14 by the driving means 9, displacement nut 15 and thus deflecting bushing
13 move at a different pace in comparison with the deflecting nut 23 in axial direction

- 10. This can e.g. take place such that due to a greater pitch the deflecting nut 23

moves at a faster pace in the direction of recirculating ball nut 19 than does the
displacement nut 15 on account of a smaller pitch in the first section 21 in the

direction of stand-by position 11.
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In the first and second sections 21, 22 of the
rotatable spindle 14, the pitch of the rotatable
spindle thread may be different, so that upon rofd F@B 2007

Ofvot%ﬂ&udzﬁ’fs@t able spindle 14 by the driving ne]g&%i D03/009700

di spl'acement nut 15 and thus deflecting bushin

nove at a different pace in conparison with the
defl ecting nut 23 in axial d8rection 10. This can
e.g. take place such that due to a greater pitch the
defl ecting nut 23 noves at a faster pace in the
direction of recirculating ball nut 19 than does the

At ith sigé Bl dlarhp Hpg®) tiee deflatting foushingedd rerpro\htle@wilth at least
the first section 21 in the direction. of sta
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t he correspondi ng anping fingers 8 towards
outerhaurfack &8 sushiibat, Bverriifind deﬂmtieg btusbu'@e’f?v @dmthfgstand-by

posfiit s Relsge:st Biveneae o8 e e Ml 41 SioBnent
bet\i»?éz'ér‘i?E:Iaifn\[!:r ArRfFS A8 ishsithdul 419\."5&-'535tétfhsh§§ eft &t dtoothed

bushing 13 1s in the stan position 11, it does
ringgct4 thetrvigsy ron e alqrap |r1ng@rtowam ingeuhousjrg41 and engage into

cor B8P Mot BEP<l R S Un Toothed 71 ngs 44 Chat

project fromthe clanp ring 6 towards inner housing 41
and en into corresponding tooth receiving
%rz@ ringR44 are ﬁ@an@%\rﬁea clamRyEng $ %ﬁlgwanraéw@ant
i
endi ﬁ@?ﬁ SR ho3 4 K R L g e o Bt haing
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nto R AR st e R B o 3 e ki B ere
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front inserted end her menber
abutment end 43 of the inner housmg 41 A sealing means may addltlonally be

arranged between inner housing 41 and other member 3.

‘Upon displacement of the deflecting bushing 13 out of its stand-by position 11 into

the deflecting position 12, the clamping fingers 8 are elastically' deflectabie in radial

- direction 7 to the inside towards the inner bore 4 and thus for engagement of the
‘toothed rings 44 with the tooth receiving recesses 46 of the other member 3. Thanks

to this engagement the other member 3 is both held and sealed in the connection

device.




abutment end 43 of the inner housing 41. A seali ng

nmeans nmay additionally be arranged between innéer FEB 2007
housi ng 41 and ot her menber 3. Upon displ acenent of

t fd6&h1 ng bushing 13 out of its stand-by

1?%3%%2 %e defl ecting position 12, the cl anpﬁolgéﬁzbo%%mmo
fingers 8 are elastically deflectable in radial

direction 7 to the inside todards the inner bore 4 and
thus for engagenent of the toothed rings 44 with the
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ectl ng us i ng I's noved toget
recivéuidtinghall mitrigl arermeade nigral, fe @@“Iect[ngmuft as ér,elrm Stlil designed

d h
as 4 SrRAElS DREDET HERES STPerAIBDCRRBETaity SRS (8 ogig)S spindle 14.
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shoul d be noted that the rotatable spindle 14 is al so

inney b2Q @Uh@@%@'n@%@%e even in case of an integral
design of recirculating ball nut 19 and adj ust nent
nut 15 due to a slide contact of said integral

In trmeaiﬂpsmaed embddimbat, thendrre mabihs szonfprilslae faurtadecttio owiterg 33.

Theég ﬁ‘.lﬁF\{ t@g d&%}le#sseéqr)fzrg‘apn nr%&? I@('[:Tg'nag§vterr1] |en céslevgf fanare of%ne or
several motors 33, the rotatable spindie 14 can still rotate in a safe way.
Furthermore, the number of the electric motors 33 serves to achieve a relatively lean
construction of the connection device because due to the plurality of motors these

may have a smaller power rating per motor and can thus be buiit with a

~ correspondingly smaller size. Electric motors, such as servomotors or asynchronous

motors, are used as motors 33.

- Furthermore, it is possible to provide not only a drive means 9 with the further

compenents according to Fig. 2, such as rotatable spindle 14, recirculating ball nut
19, reducing gear unit 34, etc., but also to arrange corresponding devices at two,

three or more places in the circumferential direction of the connection device 1, see
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These serve the purpose of redundancy, so that eyen jin
case of failure of one or several notors 33, thé 3 FEB 2007
rotatable spindle 14 can still rotate in a safe way.

F t he nunber of the electric notors
sgﬁigghgaﬁgchleve arelatively |lean COﬂStTUCtléﬁE Pos/09700
t he connection device because due to the plurality of
notors these may have a sngbler power rating per

notor and can thus be built with a correspondingly
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preferalii efampyed oppodit thessidrlbers 4. provi de not only a

drive neans 9 with the further conponents according
to Fig. 2, such as rotatable spindle 14, recirculating
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rotations of different rotatable splndles 14" and
drive shafts 39, respectively, it is also possible to
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indles is connected to a driving neans whereas the
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ne SRR PR TSI B EARP SRR R01 e 5 popie
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drive shafts 39 via a toothed belt or a chain. It is
again possible to realize the nechanical coupling

The@ﬁ&%rﬁéﬁﬁe RYnMEioR deRic@PEcERling®h tRE HveRtioh EhalPnow be

possi b
explained in the following with reference to the figures:

A first tubular member 2 is preferably secured to the inner housing 41 via screw bolts
50; see Figs. 1 and 2. Said tubular member 2 communicates with the inner bore 4. At
the opposite end of the conhection device 1, another member 3 is inserted that is
also essentially tubular and projects, for instance, from a valve, a throttle, a blowout
preventer, or the like. Said other member 3 is inserted to such an extent that it is in
contact with the abutment end 43 of the inner housing 41. In this position, the
deflecting bushing 13 is displaced out of its stand-by position 11 into the deflecting
position 12 by actuating the driving means 9 and by correspondingly rotating the .

- rotatable spindle 14. During this displacement, on the inside of the deflecting




conbi ne various enbodi nents of the nmechani cal coupling
means with one another. The function of the »L ,:EB 20007
connection device | according to the invention s
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see Figs. | and 2. Said tubdBar nenber 2 communi cat es

with the inner bore 4. At the opposite end of the
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and, on the other hand, by deflectlng nut 23 in the

second section 22 of the di s& acenment spindl e 14. By
To ip¥erddhe retatable prjagierhiromgowitiss awraticallyt If pRecssanb

wheldB{PthBYaeTieBlhd BIGRMNS 13 might be displaced towards its stand-by position
11, the gearing 36 consisting of recirculating ball nut 19 and rotatable spindle 14 is

made self-locking.




di spl acenent of displacenent nut 15 and defl ecting nut
23 or at least reduced with respect to the inner
housi ng 41. To prevent the clanp ring fron1fa||ing £
outwards - also when the deflecting bushing 13| HEB 2007
its stand-by p05|t|on 11, a camor camring 37 is
especi al |y provided that ‘#€ still holding the clanp
ring 6 with the toothed rings 44 in the tooth
receiving recesses 45 in the inner housing 41. To
prevent the rotatable spindle 14 fromrotating
automatical ly, if nece€dakyM Bwhereby the deflecting
bushing 13 m ght be displaced towards its stand-by
position 11, the gearing 36 consisting of
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pkiidh & mbonigewhi ch said deflectlng bushing is
nmovable. 2. The connection device according to claim

1 wherein said deflecting bushing conprises a

EYRAt %’3@ e'fE@btm%ﬂhm;
spl ngﬁe and d #E%ﬁ]oﬁé ?gofﬁgin?g%ﬁg l%I;,halgﬁti(rdiot at "9
spinpdses & dispiacebiantingt whichis arangecben said rottabiaspindle and

HPER o .aﬂﬁ%,ﬁ@%ggég@g%gmgﬁ@@e Y15 Sk Sitdchon.

deflectlng bushlng

| The ﬂénnecﬂan device accord ing' 1o claim*z wherein said displacement.nut is

“The connaction device actording to claim 2 or 3, wherein said-deflecting
hushing comprises an annular flange radially 'pmjeﬁ:tiﬁg' autwards particutary
on a bushmg end and including at least one mc:umlng i;ﬁre for saifi
‘displacemeant nut,

The connection device according to claim 2, wherein said displacement nut is.
designed as a reciroulating ball nut.
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11.

12.

18.

4. The connection device according to claim2 or 3,
wherein said deflecting bushing conprises an annul ar
flange radially projecting outwards particularﬂya F&B 2007
bushi ng end and including at | east one nmounting bore
for said displacement nut. ~i, The connection device
according to claim2, wherein said displacement out is
designed as a recirculating ball nut. 1 3 FEB 2007 5
h‘péc&ﬁ}%&ﬁﬁ%%%b%cgwgcﬁ b iNhiing 2200)5, Wherdih sald.
claiie "2 to 5, "wherein“said’ rotatabl e sg$ndle Is . ..
redslabaldpindis fotateolyisipporet inr rickeiladngiball mdwranged on
arranged.on an inner wall of said outer housing. 7,
?ﬁ@ﬁﬁgﬁﬁgqf§@a{§@@ﬂ3%ﬁggkording to claim®6, wherein
said recirculating ball nut is nmade integral wth

sai d outer housing, 8. The .connection device aggording &
fbe comnemtien devite. scopting toodeipt 8 svimgelarsaichuciiedatig ball nut

nut , .wher ei.n said,adjustoent nut is novabl e at one
?i‘;ﬁ%@r?'@f@a&[ﬁ(}@-kf%&‘ig’g#%ﬁ‘iﬁé%%ﬁt:ul ating ball nut along a
first section of said rotatable spindle; 9. The

connection device according to claim®g, wherein said
‘Flot genngictios gevice @@c@rdmgto;gweﬁ’ge—%.cfmﬂh%@qmw‘fﬁuaﬁa%%si te

8Pl o7 WyRRSRAl AL RhThLE sRab 4 enssie lave o
S Al 0gthS bell alnaieng Wikt aidalien dpéaie cotatiplmapindle.

adj ust ably Supported 1 n axial direction on said
rotatable spindle. 11. The connection device according

B SR RE SR e R L papeatioe
coneorizenzenidond seelidc eppesiiertdisal displetanantirait oelative o sald
wherei n said deflecting nut conprises at |east one
regrquiatingepliiledge section facing an outer surface of
sai d defl ecting bushing. 13. The connecti on device
according to claim 12, wherein said wedge section is
The connection device according to claim 9, whereln a deflecting nutis

adjustably supported In axiai direciion on sald rotatable spindle.

The connection device according fo claim 10, wherein the deflecting nut is
supporied on said second section of the rotatable spindle.

The connection device acoording to claim 10 or 11, whereln said deflecting nut
comprises at least one collet and a wedge section facing an outer surface of

said deflacting bushing.

“The connegtion device according o claim 12, whereln said wedge section is

designed as part of an outer surface of a deflecting body which is mounted on

 said collet,




15,

16,

17

18,

14

21,

RSN PR ©,4arL 19 it ot

designed as part of an outer surface of a deflecting
body which is nounted on said collet. 1 3 FEB 2007
19 14 The connection device according to claim 13,
wherein the deflecting body is detachably ndudtkkB ¢p7
sold collet; 1. The connection device according to
claim5, wherein an antifk%ction facing or coating
"is arranged at at |east one side of said

sal d T"eetng "bus
deteclralilingouateginyn said coflet he precedi ng cl ai ms, wherein
said rotatable spindle is rotatably supported at a
support end on said outer housing and is

15 g ERBE B0 Sl LB Y an i o

vi'ce according to. claim16,

sEing inamangsiel aideasana aide of said marawgtitg bt tebis facing

connecti on device

drive end. and.notor.. 18 :The.
!gr?:?\é‘f%%% a?%ﬁg g%ﬁ?dieﬁ??ﬁ.%@?%?%ét he reducing gear unit

is a harnonic drive. 19. The connecti on device
according to any one of the preceding clainms, wherein.
Theccarpestiemevice aacrrdingds anyrosie ofbe pacedingdamsowdierein

SO o UoTR T Al

IRIngeIrdS dFidiRBnhectsd at ARirvalaneh At fdhet gsaniclyr.

“consisting of rotatable spindle and recirculating

ball nut is made sel f-docking. 21, The connecti on

TR BRI 0n reRG QBB 1o, WP S5 085 i

ereln
andnged sutvieagediofe qad @nehawyr.ring  projects
approximately centrally in axial direction of said
deflecting bushing. 1 9 FEB 2007 20 22, The
%&%ﬁ%&gt&fﬁb@%ﬁ?@?&% G B@irh O 7¢ WAk i the MARERGyeRr unitis
a harmonic drive:

The connaction device acoording to any ona of the preceding claims, wherein
the rotatable spindle has first and second sectlons, the pitches of said first and

‘second section of said rotatable spindle heing different.

The conneclion device according to claim 5, wh&re{ntths ggaﬂngcnnsésting- ﬂf-
rotatable spindle and recirculating ball nut is made sell-locking.

a camwhich is.essentially In contact with an outer surface of said clamp fing
projects approximately centrally in axial direction of said deflecting bushing.




24,

25.

26.

27.

28,

are arranged on an output shaft which 9s

noti on-connected to said reducing gear. unit, 2$. The
connection device according to claim22, whergin Rfe g7
notors are electric notors. 24, the connection device
according to claim 23, wherein said output shaft and
said electric notors are &¥pported or arranged In a
bore of an inner housing which is secured in said
e RonBRuBh v acabRing REDRRS 1T WhBEIFE gREERY o) P,
far@arkitedoon an dogustisheft waeh s Thelioneotimetiedrtodein reducing
according to claim24 or 25, wherein said inner

§B88K¥ MMy conprises a central bore and said tubul ar
menber is detachably secured to said inner housing,

27. The connection device according to any of clains.
The cond@Sstionttevidenamordiapld deim. 28 ndherkistiiednoionesrs skectric
gggsing whi ch faces away from said tubular nenber is
HB8¥§ned as an abutnent for said other nember that is
inserted at least in part into said connection
device. 28; The connection device according to any of .
thaicosnalionledite adeerdingicselainn 28) wingrein sajd ool shefs and

T

ReAIS8So by FRbAldIdWE houBRS Ng and/ or engagable with
r'e%ezies I n sa?d othw;r'ne@n%er or can be brought into

engagenent by the action of said deflecting bushing, 1

Td Sty an s vien 2o JRRT 25 ner g in i RSl ds
SREEANIE BbrCoRRidiGcheRARR 1S provided for

synchroni zing rotary novenents of three or nore
rot at abl e spindles. X30: The connection device

ARLOSHMoh QoY 286y B @hitP248r 25 nhsteit 44 Girera

halising comprises a central bore and sald fubutar member is detachably

securedfo said inner housing.

The connection device according to any of claims 24 fo 26, wherein an
sbutment end of said inner hausing which faces away from said tubuiar
member 5 designet as an abutment for sald other member that is inserted at

1{east in part into said connection device.

The connection device according to any of glaims 24 to 27, wherein said

clamp ring comprises radially inwardly projecting toothed rings which drein

gngagement with corresponding tooth receiving recesses of said inner

housing and/or engagable with recesses in said 6ther member or can be
brought into engagement by the action of sald deflecting bushing;




29,

3z,

33,

3.

pinion is arranged on a drive and of said rotatable
spindle that is in engagenent wth a gear supported

on said Inner housing, 31. Apparatus for the 4 FER 2007
production of oil or gas conprising a connectio§ -
device according to anyﬁgreceding claim 32,

Appar atus according to ckakm 31, for use in a subsea

| ocation, 33, Apparatus according to claim 32,
conprising a riser and a bl owout preventer, the
connection device connecting the riser to the bl owout

“Thevaniwtion dvicEhroosinplo mycm“rmm‘dhﬁ @rectaliiggains, wherein

ccordi f cl in t.he
Qﬁ&aﬁugg ~. ,?’gé ﬁ'?ean?s. :sa I;;sgaswdled for syn&h?cmzl%g £ a?ydhﬁ%ﬁrér%ms

-of thrse ot-more rotatable spindles.

“The eannsction device according to any one of claims 24 10 28, whereln a
pinion Is #rranged on-a drive end of said r'i;ité'tffaﬁléié_pEﬁtﬂé}fhé% igin
-engagement with a gear supported on said inner housing.

Apparatus for the. production of ol of gas comprising a-connection device

according to any preceding claim.

Apparatus according to claim 31, for use in a subsea iocation.

Apparatus according to claim 32, comprising a riser and a blowout preventer,

the connection device conngcting the riser fo the blowout preventer.

The use of a connection device accarding to any of clalms 110 30 in the

nroguction of off or gas.




