WD 2004/ 020782 CONNECTI ON DEVI CE DESCRI PTI ON

PCT/ EP20031009700 The present invention relates to a
connection device for connecting a tubular nenber to
Ve 0eHO20782nher, the connection device conpri SECWERR003/009700
clanmp ring which is arranged in an inner bore of an
outer housing and includes a plurality of clanping
fingers which are deflectable essentially in radia
direction relative to the inner bore, and a

defl ecti ng bushi ngCGNNECTIONIDENIGEcabl e by at | east
one driving neans in axial direction of the inner
bore between a stand-by position and a deflecting

position, by which inginits
defl ecting positionDﬁ% anplng ?pngers are radially

inwardly defl ected. Such a connection device is known
in practice and serves, for instance, to connect
risers, or the like, to a blowut preventer (BOP), a

The qr?al%e%/rﬁ l%\genggmé%e%otioﬁa{ ccBrﬂf?ch & Bevic ?&E&Srﬁ‘;e'cﬁn#; B tihQar

|on he connectT on devi ce
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onto an~outside of the connecting piece, or the Iike,
inwardfy deéflecticher nmenber. This pressing operation
establishes a connection to the other nenber and al so
effects a correspondi ng sealing. Such connection

Suchdeddrfietioddevieans ke id pradseslapd s@*v@@eﬁ)r\m&amd‘l itgbonnect
pressures are arising erelgreat stren tha
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at one end to the tubular member and is attached with its other end onto a

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 aiso arranged in the
inner bore, are deflected and pressed aonto an outside of the connecting piece, or the
like, of the other member. This pressing operation establishes a connection fo 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 |evel and, in

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

Vo r1ne02078n devi ce known from practice, the dafdT&EP203®09700

bushing is displaced via a hydraulically operated

driving neans. The driving 4reans is essentially

desi gned as a hydraulic cylTnder with an extensible

piston. The deflecting bushing is fastened to an end
corrgspondiaglyi tighbre.gcwber Lagd Pelorhreaplevelrand. in partieolari @nthe sea
bed devi ce has the drawback that the adjustnent of the

“hydraulic driving nmeans and thus of the deflecting
bushi ng can only be controlled under great efforts. A
fine setting or displacenent of the deflecting bushing
In the sase gt g qopnastionpdeyes kaown fropspragtiea flae defledingdyushing is
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esseatialgxdesigned apa dydcdiceyindivdtheare sktensibld piston. The deflecting
defl ecting bushing i s possible by sinple constructive

bushingiis iagienagip an ens ¢ the B'ﬁtor'c%f%cto#n%i ch also pernits a
controlled fine setting. This object is achieved
according to the invention by the features of claim1.

The Giiorezrt tbhrnatdibhalstvicechdsubbidngwbacknibebtriecadiistimgnbof the
rqt at abl e spindle, the displacenment  .thereof hetween a
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correspondi ng di spl acenents of the deflecting bushing

normgjly et pessidadi ng rot ati ons of the rotatable spindle.
Al though the rotatable spindle is supported such that
it is rotatable, it is not axially displaceable. The

It is thekcdralthe cbRichef fie préséntvarioand imprvel $csirEetien davice of
principle and can easily be controlled by a
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costs, which also permits a controlled 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 controlied in a
very fine manner, resulting in corresponding displacements of the deflecting bushing
by corresponding rotations of the rotatable spindle. Although the rotatable spindle 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 small rotations.



3 To be able to nove the deflecting bushing in a
sinple way along the rotatable spindle, the
defl ecti ng bushing may conprise a displacenent nut
VeO pgMason the rotatabl e spindle, which up®CT/EP2003/009700
rotation of the rotatable spindle is novable in axial
direction. The displacenent, nut may be made integral
with the defl ecting bushi ng’3 To sinplify the assenbly
of deflecting bushing and rotatabl e spindle, the
To balaslpl tammvaﬂierdsn‘lecmg blb@l@@tra@ Bbmple W@lawthe:rqtatable

bus bi L.
spinc5F aBHRanG Gt MK So BT Fec i etioRT i i ogd Bn the
rotatSk8 Bpindid, 'Q\ﬁ‘uéﬁ?@&bﬁ ﬁbtéﬁb’ﬂ oft the reetares spirgidisshovible in axial
conprises an annul ar flange which projects

directen.ti cul arly on a bushing end radially outwards and
i ncludes at |east one nmounting bore for the
di spl acenment nut. The di spl acenent nut can be easily
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ble spindle until the
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the disptadegndrhuniy dredrigeaun ties motinting bossrent nut of the

defl ecti ng bushi ng. WD 2004/ 020782 PCT/ EP2003/ 009700
In one embodiment, it is also possible to design the displacement nut as a
recirculating bali 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
spindle and can additionally be arranged with respect to the recirculating ball nut or
displacement nut of the deflecting bushing.



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
weesroul7ed i ng ball nut may be nade integral RATWEP20030009700
out er housing. The displ acenent nut can al so be

desi gned such that it extengs at both sides of the
recirculating ball nut secured to the outer housing

and is novabl e accordingly along the rotatable
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along a first section of the rotatable spindle. For a
further stabilization of the rotatable spindle, it may
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rotataple SPIIfd section thereof. The deflecting bushing is
supported by the deflecting nut accordingly on its
outside opposite to the clanp ring, so that the
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.clamp ring, the deflecting nut may conprise at [east
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surface of the deflecting bushing. Upon a

correspondi ng di spl acenent of the deflecting nut, the
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deflecting bushing is supported by the deflecting nut accordingly on its outside
opposite fo 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 collet 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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clamping fingers for the elastic deflection of said
fingers. Furthernore, it is ensured by the wedge
Baraoess: hat are inclined relative to one arCIWERD03/009700
that the wedge section and a correspondi ng portion of
the deflecting bushing canzbe di sengaged easily when
the deflecting bushing is to be noved back into its
stand-by position. To be able to construct the
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bush |ng nmoves relative to the recirculating ball nut
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bushing egyba diienoeped easier When f1endeliastingibyrbingds to he soved back
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ene 0 an easy displacenent of the deflecting
bushlng when an antifriction facing or coating is
optlonally arranged at | east gn a side of the
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nnection to roving
moumnted amylemelleblgaa padicalaripdetathableaganndren t he rot at abl e
spindle is rotatably supported at its bearing end on
the outer housing and is drive-connected at its drive

Sinc8Mk Béﬂéﬁhnﬁ'tﬁéﬁhgorﬂ@vé@rte@étrve% th@ FFRuldtihg b2l #Lg eranged on

possi b at e drive force i s not transm
the apiter hausingwand m.lghi gebinie abhiackitin ﬂhae$arbet it isreghede asibeing

oeneibief BE88 5ab¥ glsaBou<dn of B geifofite Bt ihgign pantirition

facingaticoetng icopticeRilp @ﬁiaﬁgeé ﬁ?%‘ésf 69 uGidBf Bl rbbifculating ball nut
rotation of the rotatable spindle in conparison with

facingi{iae putesisupRce of thecdsfircing bdsmléﬂuctl ng gear unit,
particularly a so- called harnonic drive, may be
arranged between drive end and notor. A harnonic
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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, particutarly a so-
called harmonic drive, may be arranged between drive end and motor. 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



second conponent is a cup-shaped bushing with an outer

toothing which is in WD 2004/ 020782 PCT/ EP2003/ 009700

6 engagenent with the inner toothing of the ring. 'The

waptoghzpgd bushing is el astically def or mabl eCcTeEP2003409700

only opposite portions of the bushing are essentially

i n engagenent with the inn toot hing of the fixed

ring conponent. For the elastic deformation of the

bushi ng, said nenber has arranged therein a so-called
engaghaient withithe mnpe teathingrof W thg.i the tigp-sindiesd] Ibusiing is
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the rotgiahie gpigidiari nat ed by. displ acing the deflecting nut,
whil e the displacenment nut has only noved to a sli ght
degree. It is only upon renoval of the wedge surface
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and recircul atl ng ball nut may al so be nmade
sel f-1ocking. To guarantee also in case of a
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secured to the outer housing can also be omitied.

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 in
Voo 03020789 t h an WO 2004/ 020782 7 PCTI EP2003/ Q@97i¥2003/009700
outer surface of the clanp ring. The cam guar antees at
| east that the clanp ring _remains in its position
i nsi de the connection devide also in cases where the
clanping fingers are not deflected in radi al
outerdurfacs bbthe clampding. Theltemegliaraniees s ldass thad dvaeelaoip ring
not or.s and thus . | Z. ' .
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I'S notion-connected to the reducing gear unit.
Thanks to the use of several npbtors, these are
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descri bed above in the connection device according to
the invention, said several drive devices being
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.mechani cal, coupl.i means with respect to their
rotatipg Ot W@M@n&]go assenbl e out put shaft and notors

in a sinple way al ready beforehand and to be able to
handl e themjointly, output shaft and electric nmotors
It shauky bemotadchipat ttéslobeourse passjie D isa seyersl svtatabie spipdies with

housj.ng that is secured,to the outer housing.aboy
a con¥fg gL es DRa BN TR efieondfe rohpra R i Gudho o
the irk@htioh Ssaid S8veral amgedeVicesSBeifg normally equally spaced apart from
one another in the circumferential direction of the outer housing. The rotatable
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 cuter housing above all
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.



bore. Together with the installation of the inner

housing in the outer housing, it is then ensured that

a connection is sinultaneously established between

w0 poosiozp7seeans  and rot atabl e spindl e, the rotetTatH2e03/009700
spi ndl e being possibly already arranged with the
correspondi ng nuts in the Quter housing. WO

2004/ 020782 8 PCTI EP2003/ 009700 The i nner housi ng may

be connected via a plurality of screw bolts to the

outer housing. Furthernore, the inner housing nmay
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menber may be designed as an abutnent for the other

menber inserted at least in part into the connection
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tubul&l BRIDRY rﬁdW@@sl% as ah mutmemsma:hleu atherampmbit inserted at
connection with the other nmember, the clanp bushing

least impan éntprtod FaREACDKIEVES: al |y i nwardly projecting
toothed rings which are in engagenent wth
correspondi ng tooth receiving recesses of the inner
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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 spindle also 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 to the
reducing gear unit, and also in a mechanical coupling for synchronizing the rotary

movements of two or more rotatable spindles.



again and to receive correspondi ng and possibly

transmtted | oads, a pinion may be arranged

especially on the drive end of the rotatable spindles
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I nner housing. This engagenent of pinion and gear

results in a lateral supporting of the rotatable

spindle, particularly directly next to the reducing

gear unit, and also in a nechanical coupling for

synchroni zing the rotary novenents of two or nore
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i [ of ection device as is
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section through an enbodi ment of the connection device
. according to the invention. . Fi 1is alateral, .
Fig. o paisPRe e PRV Oyt B0F MR 8o edonnvim s s g
df?&jngpﬁ'a&tice' d device conprises an outer housing 5 of

an essentially cylindrical form An.inner housing 41
is arranged within the outer housing 5. At the end of
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according to the invention.

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
a tubular 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



a tubul ar nmenber. The tubul ar nenber is detachably

secured by neans of the screw bolts to the inner

housing 41 and is in comunication with a

VEORrMdOpGRi ng central inner bore of the i nn@ACTHRR1I8030§9700

41. I nner housing 41 and outer housing 5 have

arranged t herei nbetween a anp ring 6 which inits

| ower portion conprises a lurality of clanping

fingers 8. Said fingers are elastically deflectable in
means af bbleastiomeedtiviog me@nar@p Thiertgivmg\means;éés farenesl watgeast
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riving neans 9. The driv
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di al |
defieqigistion i hites 118 b0 BodRas g ey whbrdbfe
’:ubula'ﬁ4 rﬁél?iBet“QNr%h lshesdred Parhibelowe rbedrdig. to\Mgn ahe is also

['ecti ng bushing is displaced out of its stand-by
essemwvttulblﬁaﬂ it eealingly hedd irelbei gagnpetion device it will press
the clanping fingers 8 radially inwards, whereby a

tubul ar nmenber, which is inserted from bel ow accor di ng

Such tadringctidn d8dcé § sehass toabhastt cairtaspbudmgaubutasmembers to
sealingly held in the connection

other damHELREHPSGR i ¢80 SORRRGIBN Fsbaa Aube QeGess Baistigly in the
field %:%le%ﬁ ﬁg%%éuér? s]ueltl Qﬁrblémlﬁ‘évéﬁéﬁeﬁélv% tAtcifes, or the

devices, particul’arly in
like. the field of gas and oil production, such as bl owout
preventers, valves, throttles, or the like. Fig. 2is
a longitudi nal section through an enbodi nent of a

Fig. Zt:i%r%ﬂ%ﬁ It@(ﬂ]ngleé@chn thro§ts 8hEnéhdieh & 4 Boraidction delide 1

e cohnection device according to the invention, an
accorelrgeintthalihyendighi ndri cal outer -housing 5 has arranged
therein an inner housing 41, which is also
cylindrical. At |east one driving neans 9, a clanp

In the &dlthRtioAddvide deddcerdih@ o thesihvagioh3 apressentialiyasdindrical outer
housing 5 has arranged therein an inner housing 41, 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 39 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 fo 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 to

the outer housing, e.g. 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



between the two housings 5, 41. The driving neans 9
conprises a plurality of electric notors 33 which are
arranged on an output shaft 39. Qutput shaft 39 and
WO 2aowfagp78t ors 33 are arranged in a bore 40 AfCHWER2003/009700
i nner housing 41. The bore may be open at the upper
end of the inner housing 4_1according to Fig. 2 to
gain access to the driviny means 9 for the purpose of
mai nt enance or exchange of parts of the driving
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toothmt@ﬁtmfmﬂ@mgtoothl ng, the outer toothing being in
engagenent with the inner toothing of the ring, and a
so-call ed shaft-driven generator which is arranged
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rnvén generator isS' notion-co

a pinieut4ruivhiehad mesBingawith a leaf 48 suppartdslieh theginher housing 41.
noti on-connected to a drive end 32 of a rotatable
spindle 14. At the drive end 32, the rotatable spindle

The r%ﬁ%téb’lét ﬁ'fdlé e?ﬂ% in @xidl Bir&&ioh™ 0\br I@hgitﬁdiﬁélsdltédﬂcn of the
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connectiont dedliee $|dt hds e firet section@d and aaecmndoﬁacg@n %fbﬁﬁ hegeor
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nut 180TIR¢ ARiRcURIRRE Dalieflit 4 Des Ridakahiegrd wilhethe utdraiuging 5 and
spindle 14 in a recirculating ball
projects from an inner wall 20 of the outer housing towards the inner housing 41. lt is
also possible that the recirculating ball nut 19 is designed as a separate part and is
e.g. 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 spindie 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 llustration 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 annuiar flange 17, which radially projects outwards at the
bushing end 16 of the deflecting bushing 13, and is detachably secured in said hole,



nut 19. The recirculating ball nut 19 is nmade integra
wWth the outer housing 5 and projects froman inner
wal | 20 of the outer housing towards the inner housing
wid 2004020782 al so possi ble that the recircul at irQI/ER2DAI3/009700
nut 19 is designed as a separate part and is e.qg.
secured for the rotatable, but axially not
di spl aceabl e support of the& rotatable spindle 14 to
the inner wall 20. In a first section 21 of the
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ecting position 13 in axial
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a nounting hole 16 of an annular flange 17, which
radially projects outwards at the bushing end 16 of
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sal hol e. WD 2004/ 0207 2 12 PCT/ EP2003/ 009700 In

dusplatdammtrbhhéfcﬁ relgtiyeotsl theaacitculatingsbal| Ry 18 ardatiechng nub23 i

i L h
suppdigon e saRTea] ha B i Biedit e ooty s i
whictP4 cbfl‘@c 24 |b@ran@@d ighpraiitateRPindhe eehted. le\/deﬁi@ctm ruitSris
surface 25 of the defl ecting bushing to red

dlsp!aqaabta bwr@@nwéwer elet Eﬁuraﬁxfﬁbdmﬁtqonnm alpgg fhgro olatable
spin %ﬁgéh @%W%@Wﬁf@fhgﬁ N ELISEEQREESEL AT the d@‘ﬂeEﬂ%‘g

I S prOJectlng opp Site to
bushihbem ¢hes obfrating iodp 28 chinprizkata wedg®sedtionr 26 whichliain eontact

with & PTRRRINCYILGHIT SeSRPTFIE Mo LS e iddhg
bushﬁ’ﬁg% iA8hb de [é‘&irﬁbi&é@ei?bf i dctlcRfi ﬁ?’ﬁggﬂlng 13 as shown in Fig.

rrate nter. The deflTecting nut 23 is
2. Thdmptm bemmrﬁtnertwaw@dmfe selcion® eifests ahlgast asupport of the

rection the rotatable spindle 14 upon the
deﬂept@'igaw%“ng %gr'réﬁ?'g%(rﬁ an outer surface 27 facing the
deflecting bushing 14, the deflecting body 28

conprises a wedge section 26 which is in contact wth
Furtmrmorer dprniatanty spinde 1<strpisiakly, suprortag wrdespeathdae o5

deflectlng HL?’[ ﬁjse {nl tﬁc%tca'u{]eofL 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.



bushing 13 in the deflecting position 12 of the

defl ecting bushing 13 as shown in Fig. 2. The contact
bet ween the two wedge sections effects at |east a
veappai2078f the deflecting bushing 13 in sai cPGER003/009700
Furthernore, the rotatable spindle 14 is rotatably
supported underneath the flecting nut 23 in the

outer housing 5 by nmeans of*a correspondi ng bearing at
its bearing end 41. In the first and second sections

21 22 of the rotatable spindle 14, the pitch of the
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menber 3. Furthernore, the deflecting bushing 13 is
provided approximately in its center wwth a cam 37
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into thé@ohA&tievice 1. The insertion position of the other member 3 is here
defined by the abutment of a front inserted end of the other member 3 with the
abutment end 43 of the inner housing 41. A sealing means may additionally 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 deflectable 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.



rings 44 that project fromthe clanp ring 6 towards

i aner housing 41 and engage into correspondi ng tooth

receiving recesses 45. 1 Two further toothed rings 44

veo eooapriasged in the clanp ring 6 bel ow an abuaTaR2003/009700

end 43 of the inner housing 41. Said toothed rings 44

engage i nto correspondi ng Méooth recei ving recesses 46

of the other nenber 3 when''Said nenber is inserted

into the connection device 1. The insertion position
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suppSfedith sorhd degrar evemiatasisy of antimtegrad wiesigniof recirculating ball nut

19 ar{g:f g(%lj{:\ét%{ﬁ?ﬂtt '@Et@’ ﬁgagg ﬁ‘g %gsllég HES%S%Q:S H%tESratl Egr%bonent wzﬁw the
innerd&dil ?fjbﬂp@&}{ém%,ﬂg’% i s noved together with this
single

recirculating ball nut in axial direction 10
along the rotatable spindle 14. In a further

i o D BB, SRS R s R RORIER 2o
Thesk¥eP@H e pUrPSsdlef fertihbattyn 8b tRat dvehnig casé bf failesd sk or
several motors 33, the rotatable spindle 14 can still rotate in a safe way.
Furthermore, the number of the eleciric 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 built 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
components 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



as a separate nenber that is separately displaceable
along the rotatable spindle 14. 1In this instance,
too, an approximately central supporting of the
wobtemaki7ez spindle 14 is omtted. However, i tecaimezbas/009700
be noted that the rotatable spindle 14 is also
supported to sonme degree even in case of an integral
desi gn of recirculating ba'\qe nut 19 and adj ust nent
nut 15 due to a slide contact of said integral
Fig. 1cqnmee¢sﬂan/\am-ﬁngémentlomeg twa lof s@ch e$sarhislics, therselarasi ng
. In the illustrated enbodi nent, the drive nmeans 9
PFEfGF@QWp?FF%'&EGF%QFPOSétPéQ? MNerRBtSFs 33.  These serve the
pur pose of redundancy, so that even in case of failure
of one or several notors 33, the rotatable spindle 14
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The function of the connection device 1 according to the invention shall now be

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 connection 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 coirespondingly rotating the
rotatable spindle 14. During this displacement, on the inside of the deflecting



rotatabl e spindles 14 and drive shafts 39,

respectively, it is also possible to use a rotating

chain, a rotating toothed belt, or also a gear set.
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that only one of the rotatable spindles is connected

to a driving neans whereas,the others are rotated via

nmoti on coupling. In the othér enbodi nent of the

mechani cal coupling nmeans 51, a pinion 52 is arranged
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To prevent tiwe fof atéﬁé slaf?%‘?é g fr%iln %@&lﬂdqélﬂomatacally, if necessary,

whereby the deflecting bushing 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.



engagenent with the other nmenber 3. Said engagenent is
realized by toothed rings 44 which engage e.g. into
tooth receiving recesses 45 of the inner housing 41
Voo 2008920780 | ecti ng t he correspondi ng cl anpi nPEIVER3 13409700
8, into corresponding tooth receiving recesses 46 on
the other nmenber 3. The e genent of the
correspondi ng toot hed riggg 44 is inproved by the
nmeasure that virtually at least at two places the

defl ecting bushing 13 is supported on its outer
surface 25, on the one hand, by displacenent nut 15
inthe first portion 21 of the rotatable spindle 14
and, on the otherciNMECHIONEEVACE Nng nut 23 in the
second section 22 of the displacenent spindle 14. By
anal ogy, said engagenent is disconnected at the sane
time by sinultaneous g%EJ*?gf nt of di splacenent nut
15 and defl ecting nut | east reduced with
respect to the inner housing 41. To prevent the clanp
ring fromfalling outwards - al so when the deflecting
bﬂ&bnngcticm dewumm(m)tfsr Mrmmumgapm@mm mnn:r.bﬁr (2) toamodrer
camrin S es i.ded t

FRaTheg o s4ich rpebian device BAPPHERE aboiaing Therlg) Whigh is,

t Qﬁaﬁé&f ih Are kY bo& M?@?éﬁ @&t houBingh®) kNA dicllbssa pﬁurallty

revent the rotatable spindle 14 fromrotating

aoft cdampmgaﬁrigers (9) vﬂmdeg@dgﬂectamg iesBgntichly i éadlélcciwew@on (7)

DS S, 3 Al PE B IR gy S

r Gi%bfa%éb@!el WOatiahst ometdrishaameans (Sitiakixial siyectire( 104 of said
made sel f-1ocking. WD 20041020782 17 CONNECTI ON h% by

CnerBordTetme20 ER3e0d- Ry PoAticp AL and A dederiing pasition,
( %fbﬂcdéf%%gﬁ‘%bﬂmh@ rgl@gHﬁ’t@rde(‘lé?:turﬁq)g@élf?&ﬁ Pl2) SR8 Hping
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outer housing (5) and includes a plurality
characterized m
that said driving means (9) comprises a rotatable, axially not displaceable

spindle (14) along which said deflecting bushing (13) is movable.

The connection device according to claim 1,

characterized in

that said deflecting bushing (13) comprises a displacement nut (15) which is
arranged on said rotatable spindle (14) and which upon rotation of said

rotatable spindle (14) is movable in axial direction (10).

The connection device according to claim 1 or 2,

characterized in
that said displacement nut (15) is detachably secured to said deflecting

bushing (13).



of clanping fingers (8) which are defl ectable
essentially in radial direction (7) relative to said

i nner bore (4), and a deflecting bushing (13) which is
Vi 2ppaYsEdbl e by at | east one driving neans ( BCWEP2003/009700
axial direction (10) of said inner bore between a
stand- by position (11) andS? defl ecting position (12),

by which deflecting bushikg (13) in its deflecting
position (12) said clanping fingers (8) are radially
inwardly deflected, characterized in that said driving

9 i . bl Lal .
T80 Rab el B R AR e B Pt aPBbaims, s ng
besiiaeeerized in S novabl e. 2. The connection device
according to claim1, characterized in that said

ditniat eaidi deflebtisg bughing 8)3)cemnprises anarntiuigs flepgad i) mmdially

Flealom ot GUAGH 8 o TN ) Pod Bictifig ot kst
(38 nicvintiny ®Bke (19) férdaad dibbleehiept n(LQ)B). 3. The

connection device according to claim1l or 2,
characterized in that said displacenment nut (15) is

S sl sk s Y 0 A S T
denaeetatssd i ng to any one of the preceding clains,
characterized in that said deflecting bushin

ter U d de ng (13)

cthab saisldisplaceman i (19)dp gesigrey aszaifagincylating pl ouf ().
outwards particularly on a bushing end (16) and
i ncluding at | east one nounting bore (18) for said
dreplcaneattiun device ddordifg td hry coamné te precdeinpadaims,
according to_any one of the preceding clains,

characterized in

that said rotatable spindle (14) is rotatably supported in a recirculating ball nut

(19) arranged on an inner wall (20) of said outer housing (5).

The connection device according to any one of the preceding claims,
characterized in

that said recirculating ball nut (19) is made integral with said outer housing

(8).

The conﬁection device according to any one of the preceding claims,
characterized in

that said adjustment nut (15) is movable at one side relative to said
recirculating ball nut (19) along a first section (21) of said rotatable spindle

(14).

The connection device according to any one of the preceding claims,

characterized in



10.

11.

12.

13.

14.

characterized in that said displacement nut (15) is
designed as a recirculating ball nut (19). 6. The
connection device according to any one of the

WO eeddi20T82 cl ai ns, characterized in that sai dPCT/EP2003/009700

rotatable spindle (14) is rotatably supported in a
recircul ating ball nut (1%% arranged on an i nner wall
(20) of said outer housing'({5). 7. The connecti on

devi ce according to any one of the preceding clains,
cinat aaitlentatainleispindia(14 ibthprises ecagcand sgeiiad (220 oppedis to

s, e integral wth i d,outer housin . The
corincusmera s U eblia i Fodamg et od ot (fo).
preceding clains, characterized in that said

adj ustnment nut (15) is novable at.one side relative to
s@he coneedtiooudevideracdoeding taiany 003 ofithengresedingsiaims,

section (21), of said rotatable spindle (14). 9, The
cBﬁW@&F?rg?P%'é\/i ce according to any one of the

Pl %djéwacﬁﬂé%\hw%m R b8 steBorsd W80 284 320) on said
PCTI EP2003/ 00970 19 that sSaid rotatable spindle (14)
cortatableespindledd hand particolarly 27) saig pecondesactionda?

di spl acenent nut (15) relative to said recircul ating

ball nut (19). 10. The connection device according to

amhe @Bﬁn@étidim\mﬁeemwg%% ahyene of iy prelcedingasibime,
that a deflecting nut (23) is adjustably supported in
aghavactierized lnon (10) on said rotatable spindle (14)
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PESERM (26) fdoridEn outer surface (25) of said deflecting bushing (13).

The connection device according to any one of the preceding claims,
characterized in

that said wedge section (28) is designed as part of an outer surface (27) of a
deflecting body (28) which is mounted particularly detachably on said collet
(24).

The connection device according 10 any one of the preceding claims,
characterized in

that an antifriction facing (30) or coating is arranged at at least one side (29)
of said recirculating nut (19) that is facing the surface (25) of said deflecting
bushing (13).

The connection device according to any one of the preceding claims,

characterized in



15.

16.

17.

18.

19.

characterized in that said deflecting nut (23)

conprises at |east one collet (24) and a wedge

section (26) facing an outer surface (25) of said

Vi@ 200e020782y bushing (13). 12. The connecti on CEIVER003/009700
according to any one of the preceding clains,
characterized in that said dge section (26) is

desi gned as part of an out%ﬁﬁsurface (27) of a

defl ecting body (28) which is nmounted particularly

ditiat shiabiatavie Spirdlie O14) dés rotatzd)y surportetiet dssuppoitend (31)

devi c¢ dir . f th di. |.g]
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c%%g{&g?hﬁt&r(@gﬂged at at |east one side (29) of said
cu

recir ating nut (19) that is facing the surface (25)
of said deflecting bushing (13). 14. The connecti on

devi di . f th ' | 118,
ot SonBrripa s e s tnp o ohar BB 0Be 45Too
t PRLratfbfzdPinpt abl e spindle (14) is rotatably

supported at its support end (31) on said outer )
hthas iarrgduéing gedr it (34)vpartionlaly Eesp-galled: harmonicedrémy(35), is

(32) to,at, |east one or (3 . The connection
d@UlF’E%e%SQerENFOG%@iﬁ@dg’fogi%’rltﬁ@%gr ecedi ng cl ai ns,
characterized in that a reducing gear unit (34),
particularly a so-called harnmonic drive (3 [

5, i1s
ail hasgetestisnaviceraecpediag do eay pnas theppisice ams)qlafm
Th on ' devi ce according to any one of the
oeEatdithiced B Se Ay

rTB 1
that pitches of said first and second section (21, 22) of said rotatable spindie

(14) are different.

The connection device according to any one of the preceding claims,
characterized in
that the gearing (36) consisting of rotatable spindie (14) and recirculating ball

nut (19) is made self-locking.

The connection device according to any one of the preceding claims,
characterized in

that a cam (37) which is essentially in contact with an outer surface (38) of
said clamp ring (6) projects approximately centrally in axial direction (10} of
said deflecting bushing (13).

The connection device according to any one of the preceding claims,
characterized in
that a plurality of motors (33), particularly electric motors, are arranged on an

output shaft (39) which is motion-connected to said reducing gear unit (34).



20.

21.

22.

23.

24.

~characterized in that pitches of said first and second

section (21, 22) of said rotatable spindle (14) are
different. 5 17. The connection device according to
VEQ00802078% t he precedi ng cl ai ns, charact eri ZI/ER2003/009700
that the gearing (36) consisting of rotatable spindle
(14) and recircul ating balb1 nut (19) is nade

sel f-1 ocking. 18. The connéction device according to

any one of the preceding clains, characterized in

that a cam (37) which is essentially in contact with

f 38)._.qf ' I ' '
B orpatin A6lnt Aifordina AP dhednd pRée e
s@h@ra@klieedimg bushing (13). 19. The connection
devi ce according to any one of the preceding clains

 liatzsic outputishatt (38 and seidelecirioyneiPrs /i) ase sreyorted or
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r @@t@dmgngaiw@dﬁbr (8d3ing (§). 2004/ 020782
PCT/ EP2003/ 009700 21 20. The connecti on device

according to any one of the preceding clains,

. : . caid
o Eekd oes sRtorBfidlobhile e broclind BerRs,
baharidierized imn i nner housing (41) which is secured

D hateld Foioh BoVFIOn (A DAEPIRSS G ERIEH DO GHE 3 fpular
PIRE&HELNS) d AbtBBnablf BBEGEHES saRMANnhEr housing (41).

The connection device according to any one of the preceding claims,
characterized in

that an abutment end (43) of said inner housing (41) which faces away from
said tubular member (2) is designed as an abutment for said other member (3)

that is inserted at least in part into said connection device (1).

The connection device according to any one of the preceding claims,
characterized in

that said clamp ring (6) comprises radially inwardly projecting toothed rings
(44) which are in engagement with corresponding tooth receiving recesses
(45, 46) of said inner housing (41) and/or of said other member (3) or can be
brought into engagement by the action of said deflecting bushing (13).

The connection device according to any one of the preceding claims,
characterized in
that a mechanical coupling means (51) is provided for synchronizing rotary

movements of three or more rotatable spindles (14).



that said inner housing (41) conprises a central bore
(42) and said tubular nenber (2) is detachably

secured to said inner housing (41). 22. The connecti on
Vi@ eyodi@2088cor di ng to any one of the precedi ng ROTACRZB03/009700
characterized in that an abutnment and (43) of said

i nner housing (41) which fgges away from said tubular
menber (2) is designed as abut ment for said other
menber (3) that is inserted at least in part into

said connection device (1). 23. The connection device
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I fiapadtérizéddy dl y projecting toothed rings (44) which
are 1 n engagenment with corresponding tooth receivin

r éluatgs]elslon((%) isqBrticdlagy atranged on o giivey end (32)a0f
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ool Somle (ALY Blerbiocbiba Bup Lot el Huappa on
(gg}d inRér hdiigng ppanecti on device according to any one
of the preceding c¢lains, characterized in that a

nmechani cal coupling neans (51) is provided for
synchroni zing rotary novenents of three or nore
rotatable spindles (14). W 2004/ 020782

PCTI EP2003/ 009700 22 25. The connection device
according to any one of the preceding clains,
characterized in that a pinion (47) is particularly
arranged on the drive end (32) of said rotatable
spindle (14) that is in engagenent with a gear (48)
supported on said inner housing (41).



