WD 2004/ 020782 PCT/ EP2003/ 009700 CONNECTI ON DEVI CE
DESCRI PTION The present invention relates to a
woaomaetisen devi ce for connecting a tubular nmeaD@EP206/009700
anot her nmenber, the connection device conprising a
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 rel ati vecbNANECTION®EWIOE, and a
def |l ecti ng bushing which is displaceable by at |east
gne dLiving means in axial direction of the inner
ore between a stand- b 03| d a deflectin
posi tion, by vvhicl*DEe Btlng ing inits )
deflecting position the clanping fingers are radially
i nwardly deflected. Such a connection device is known
in practice and serves, for instance, to connect
risers, or the like, to a blowut preventer (BOP), a
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bul’ar connecti ng pilece, or ke, of the other
fingersWwhiokrareBjefledtatyé aseendielly o raclhal dleed;tm netrfivieitorha dnner bore,
arranged in _an inner (ﬁore of oajter housi, n
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which deflegtgesibushihén its nieﬂecthtg po&hmrettmbscllaeq:nregi fingarsparegadiglly
onto an outside of the connecting piece, or the Iike,

inwardly deflectelher nmenber. This pressing operation
establishes a connection to the other nenber and al so
effects a correspondi ng sealing. Such connection

Such 8@¥hR&Siortdévieaid ksawmin yractied aatl senees Sominstamcki gthconnect
pressures are arising, ere great strentha
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at one"Srid EPRROBOORY AM¥nber 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 also arranged in the
inner bore, are deflected and pressed onto an outside 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



2 correspondingly tight, e.g. when used bel ow sea
| evel and, in particular, on the sea bed. In the case
wofodveosonnect i on devi ce known from practi ce, PCIAEP2003/009700

defl ecting bushing is displaced via a hydraulically

operated driving neans. The,driving neans is

essentially designed as a H%draulic cylinder with an

extensi bl e piston. The deflecting bushing is fastened
corresponaiingin tighf, et dlevimers used below skantdvel afbeingradrticular,ton the sea

connection device has the drawback that the adjustnent
bed. of the hydraulic driving neans and thus of the

defl ecti ng bushing can only be controlled under great

efforts. Afine setting or displacement of the
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obj ect is achieved according to the invention by the
features of .claim1. Since th efl ecting. bushing. s
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O|E(fl cti n%ébushi ng by corresponding rotations of the
normaliy; ARLANSEEDi ndl e. Al t hough the rotatable spindle is
supported such that it is rotatable, it is not axially
di spl aceable. The rotatable spindle is a conponent
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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 controlled 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.



To be able to nove the deflecting bushing in a sinple

way along the rotatable spindle, the deflecting
wousdiagiseay conpri se a di spl acenent nut arr angewE®2003/009700

the rotatable spindle, which upon rotation of the

rotatable spindle is novable in axial direction. The

di spl acenent nut may be made int egral with the

defl ecting bushing. To sinplify the assenbly of
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efl ecti ng bushing. WO 2004/ 020782 PCT/ EP2003/ 009700
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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
spindle and can additionally be arranged with respect to the recirculating ball nut or

displacement nut of the deflecting bushing.



To sinmplify the construction of the connection device
and to be able to introduce the forces directly into
woOheo4maemse housing at the sane tinme, the reciredrarig009700

ball nut nay be nmade integral with the outer housing.
The di spl acenent nut can aléo be designed such that it
extends at both sides of th recircul ating ball nut
secured to the outer housing and is novabl e
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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 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



5 bushing agai nst the clanping fingers for the elastic
defl ection of said fingers. Furthernore, it is
wenswureasby t he wedge surfaces that are incli nedT/EP2003/009700
relative to one another that the wedge section and a
correspondi ng portion of thg deflecting bushing can
be di sengaged easily when the deflecting bushing is to
be noved back into its stand-by position. To be able
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its bearing end on the outer housing and is
drive-connected at its drive end to at |east one
Sincertbe defleciing bushu'eg nmaovassreldtive tpdbe ir@d:is;wating kalynut éreanged on
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har noni c drlve may be arranged between drive end and

nmotor. A harnonic drive is known per se and consists
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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 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
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the inner toothing of the ring. The cup-shaped bushing
wO2004a¢r82 i cal |y deformabl e, so that only oppoBCTAEP2003/009700

portions of the bushing are essentially in engagenent

with the inner toothing of the fixed ring conponent.

For the elastic deformati of the bushing, said

menber has arranged therein a so-called shaft- driven
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renmoval of the wedge surface contact that the
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ring may project approximately centrally in the axial
integral, ee@.taso@ recirculating ball nut. In this 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



of the deflecting bushing, the camor camring being

essentially in contact with an WO 2004/ 020782
WOCT4EReB803/ 009700 7 outer surface of the cl arpTEP2®3/009700

The cam guarantees at |east that the clanp ring

remains in its position inside the connection device

al so in cases where the clanping fingers are not

deflected in radial direction inwards. To be able to
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several drive devices being normally equally spaced

apart from one another in the circunferential
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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 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 spindle, the rotatable spindle being possibly already arranged with the

corresponding nuts in the outer housing.



and rotatable spindle, the rotatable spindle being
possi bly already arranged with the correspondi ng nuts
woOnodhveosat er housi ng. WO 2004/ 020782 PCT/ EP20881/a®2006/009700
8 The inner housing may be connected via a plurality
of screw bolts to the outer, housing. Furthernore, the
i nner housing may serve toSsecure the tubul ar nmenber
directly to said housing, a connection of the tubular
menber to the other nenber being established by a
~corresponding central bore of the inner housing. To
The inder hewsiag mayslee cpanegied via 8 RIWRlitHY ssrowbols e grtess

B, SSRBEEARA 18 PR DRI S ATh 00 B T

directlyRITBEH HBUSIRE Fesiriraen s tee tuuldrmsinbeeto tHesotbiehetember
menber inserted at |east in %art into the connecti on

being establishedrby acttrespondingaranirad berexapthegnaet hewsiogon
di spl acenment of the deflecting bushing intoits
position of use by nmeans of the elastically deflected

To defﬂ@ﬁﬂ?hr‘i&rfié@?@ﬁiﬁog@ﬂhe BiHeP nidmB&t Sbf $ Bomndawigt pidee
connectl on th the other nenber, the clanp bushing

projectimy t}thmrgﬁowiadeabutmﬁht eadibhtHejinnenhedsing fachg @waygrom the
toot hed rings tch are in n t Wth .

tubulag BierRgsJHaY be i tan FoHENPaes Hiother famberpperted at

least iril?%%gt' intb %dé&{qecgén 4BGicet her menber or can be brought

~engagenen y the action of the deflecting
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of pinion and gear
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.



results in a |lateral supporting of the rotatable
spindle, particularly directly next to the reducing
waqeend/oaoise, and al so in a nmechani cal coupli ng POT/EP2003/009700

synchroni zing the rotary novenents of two or nore

rotatabl e spindles. WO 2004/ 020782 PCT/ EP2003/ 009700

9 Instead of a gear, the nechani cal coupl i ng neans may

al so be fornmed by a chain, a toothed belt, or a gear

set. Furthernore, there is the possibility of

providing the coupling nmeans at another place of the
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IS a perspective and
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known from practice; and Fig. 2 is a |ongitudina
section through an enbodi nent of the connection device

An em@éﬁ'ﬁtg{é@tﬁé’ idVBRtoTWAPhL®be Fbkri d' i8 n‘i’orbadéiéﬂ"‘l/wth reference

Ive and partly cut view o known connection

to the ﬁ’@.&?‘e@%ttbche&&d)méidﬁavﬂﬁgCmrvmlclses an outer housi ng 5 of
an essentially cylindrical form An inner housing 41
is arranged within the outer housing 5. At the end of

th ' i .
Fio. 1 P Hap 0P 2t 67 0B/ 7 o RGN §ERPY BeWelias s (Gown
#Fohvprdcicengnder . The tubul ar menber is detachably

secured by nmeans of the screw bolts to the inner
housing 41 and is in communication with a
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| ower portion conprises a
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



plurality of clanping fingers 8 Said fingers are

elastically deflectable in radial direction. Canp
woi2oy/080@nd out er housing 5 have arranged PCT/EP2003/009700

therei nbetween a deflecting bushing 13 displ aceable

in axial direction of the connection device 1 by WO

2004/ 020782 PCT/ EP2003/ 00900 10 neans of at | east

one driving neans 9. The driving nmeans 9 is forned by
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UYUrar “renbers al so connecting pieces of other

devices, particularly in the field of gas and oi
production, such as bl owout preventers,

: |ves,
Such a egryiadtion deyice heervesite. copnget gorT %Spgﬁda}%ﬁat{b\t/ﬂgﬁsrr{a?mbers to
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other (635 Bbrhbes e RTINS ol ploeh BEFE g A tLiERy In the
field oPg&PEAH B préddidin, Buem b blowaut Fresentersvayvesy thotttesc ar the

_ outer housing 5 has arranged therein an inner housing
like. 41, which is also cylindrical. At |east one driving

means 9, a clanp ring 6, and a deflecting bushing 13

are arranged between the two housings 5, 41. The

Fig. 2 § & YoritudRa SeSisro e LG narbotiflent Bf alconabetidrt device 1
notors 33 which are arranged on an out put shaft 39.

according puthesin€nti®® and driving notors 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

In the ﬁégﬁé&gﬂ\%&?\ﬁ%{ ggacgrgr%rg% &g%ﬁé @96?@&1, érpeﬁé@]ti@llk‘éym@drical outer
housingeb hasdarrarnged thellfoein gn inner hgt?slir?g i? ?@ﬁﬁ:hoié a?;(occﬁ%%(?icg{. 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 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 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



driving means. At the upper end, the inner housing 41
i s detachably connected to the outer housing, e.g. by
weaenawemg2 At both of its end, the output shaf PCBEP2®3/009700
rotatably supported by corresponding bearings in bore
40 and projects fromthe bore At its projecting end,
it is connected WO 2004/ 0207782 PCT/ EP2003/ 009700 11
to a so-called harnmonic drive 35 as a reduci ng gear
to a so%ll‘éd%m@h?@dﬁv@% RN fedilcintege@urtis34nsiet Byharmonic drive
onprises a ring which is fixed as a rule and has aqq
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poriorsl the 1l RuSPRBSEIERS etk iodibig BREBogd 3B fuf e oner
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and the flexible bushing is
noti on-connected to a drive end 32 of a rotatable

In the ﬁwggg{q%égb@@}qﬁqqz grslré?tpc?rﬂ\{dqgﬁéqyerh réﬁ%}actg%h%lecgqﬂr%é:?eé f the
outputvgaagttﬂao%g‘n thé%@%fbﬁ’%ghgﬁlﬂ 98 nidiRn-Eitelechl s A%ridd end¥®of a

sprn nds In axial direction 10 or
rotatalb|€R@iridid i1@aht tHe eibie end GR, theerotatableespindle tefuirtrer tomprises
has a first section 21 and a second section that havs
a piniarod anaighyissuesuing sdth & 8ear A stReered RB tE‘%t‘%ﬂ%f jQusing 41
spindle 14 in a recirculating ball nut 19. The
recirculating ball nut 19 is nmade integral wth the

The rd?é'l‘aﬁfe H9IHEle"D extaRds i briat airéctiaron® an IOrrgnlelmnmwlreEﬂormbf the
he outer housing towards the inner housing IS

| t
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as rate
oty 3 Bape A8 STERNERS AP B e B4 T B UL P pe
nut ‘I9t Heelrebrb@Blisy béﬂ’hﬂﬂlhg id thelde ihftgyrainuigh theblite? Boubimged and
first section 21 of the rotatable spindle 14, said
projectpirondl an maer wallaﬂigefathemﬁeblnpuﬁmg towards the inner housing 41. It 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 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 illustration 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.



di spl acenent nut 15, together with which the
defl ecting bushing 13 is displaceable between a
weoetend2ig2position 11, see the broken-Iline il | BSTERRI0GM09700

in Fig. 2, and a deflecting position 13 in axia

direction 10. The displacenent nut 15 is inserted into

a nounting hole 16 of an Hanul ar flange 17, which

radially projects outwards at the bushing end 16 of
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. The contact between the two wedge sections
2. Theeddrdacthaiwebndie twio wigsigeraeciens glecisddt|eastigsumrashehie

3 in said.area. Furthernore, the rotatable spindle 14
deﬂeCfl'egPH?ﬁmb@”s%?dﬁ@F?%d underneath the deflecting nut

23 in the outer housing 5 by neans of a correspondi ng
bearing at its bearing end 41. In the first and
Furthesemoadthseotdtable spindied 4os rotatablysapaeited sipdameaath dhe

deflecgtigg nFLJ,IIt t2§r?n ?rﬁe E)Ut%r 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.



rotatabl e spindle thread may be different, so that
upon rotation of the rotatable spindle 14 by the
wdnrpowioagrsereans 9, di spl acenent nut 15 and t husPCT/EP2003/009700
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corresppBfivsttoptoipCENEE 19685SBF AG- 6 t owards i nner housi ng 41

and engage into corresponding tooth receiving
recesses 45. Two further toothed rings 44 are arranged

Two furfhdri€ottledngs Mafe debngedin leutiamptringe® dbem?N ah aubment
i nner housing 41. Said toothed rings 44 en ge into

end 43 of thesippatihagsing gt Paidtaathehgneed 56519@9@6 CQrﬁ%Spondmg
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abutmen?end% f‘%ﬁlg I|rt1ﬁeor A l 21. 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.



arranged between inner housing 41 and ot her nenber 3.

Upon di spl acement of the deflecting bushing 13 out of
woneo4geensel- by position 11 into the defl ecti ngPOo&IP2106/M09700

12, the clanping fingers 8 are elastically deflectable

inradial direction 7 to ﬂge i nsi de towards the inner

bore 4 and thus for engageffent of the toothed rings

44 with the tooth receiving recesses 46 of the other
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I's both held and sealed in the connecti on__device.
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L n e illustrate
i the Gy B AL e BPE S cohi g E BAfe pbiors 33
These(’%lérp@%ﬁe slirgdusrdatcmaandy, bahatesesm inrceassr fafiureadflamesor

one or several nmotors 33, the rotatable spindl e 14
severalanomts BB, ihet ratatable @pledleewa@n 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 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



Furt hernore, the nunber of the electric notors 33
serves to achieve a relatively Iean construction of
woheo4maemsect i on devi ce because due to the pl ur aCTmEP208/009700
notors these nmay have a smaller power rating per
notor and can thus be built with a correspondingly
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explained in tthe #gllow%g wﬂﬁ%gé?ence 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 correspondingly rotating the

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



al so when the deflecting bushing 13 is in its stand-by
position 11, a camor camring 37 is especially
wonrowioded2t hat is still holding the clanp ri ngP6TAEP2I93/009700
the toothed rings 44 in the tooth receiving recesses
45 in the inner housing 41_ To prevent the rotatable
spindle 14 fromrotating éU?onatlcally i f necessary,
wher eby the defl ecting bushing 13 m ght be displ aced
towards its stand-by position 11, the gearing 36
consisting of recirculating ball nut 19 and rotatable
spindle 14 is made self-Iocking. WO 2004/ 020782
PCT/ EP2003/ 009700 I ICE CLAIMS 1. A
connection device ?@Wﬁ@% a tubul ar nenber
(2) to another nenber (3), said connection device
conprising a clanp ring (6) which is arranged in an
i nner bore (4) of an oW krAhbUSing (5) and includes a
plurality of clanmping fingers (8) which are
def | ect abl e essentially in radial direction (7)

r elat ' Y6 Eﬁ%e% b]?&ecro&tﬁ% né@tgf)aﬁg rﬁﬁ%rj :(6 %ﬂgther
\ﬂt domeeis| fg$@) which i
o it s i e

aefangediing@nposer bane (@) 2f an w enfauUsSINGIER)| Iﬁﬁbideééqﬁ?'Hga"ty

bl rigening Srokie A7 P Srtdchaply SRseP ey i PR Mhrection (7)

toafips ts éémﬁnéﬂbéﬂéa@) S dfla deflet Hﬁ@fﬁiﬁg((%) Wmmns ses

a rotatable, axially not displacea spi ndl e L
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fingers (8) are radially inwardly deflected,

characterized in
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).



arranged on said rotatable spindle (14) and which upon
rotation of said rotatable spindle (14) is novable in
weaxb@lozaiseecti on (10). 3. The connection devi CBCT/EP2003/009700
according to claim1 or 2, characterized in that said
di spl acenment nut (15) is dgfachably secured to said
defl ecting bushing (13). 2004/ 020782
PCT/ EP2003/ 009700 18 4. The connecti on device
according to any one of the preceding clains,
characterized in that said deflecting bushing (13
Toamonsestiem deviealagcording frapy pne i e Precediibpfledtsng
oHtmards gatticularly on a bushing end (16) and
FRerardergeddn| east  one nounting bore (18) for said
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according to f "t he precedi ng cl ai ns,
phgjectirigeoiinentds patticalaryadon adiuspingene (t6)rand inck)ding at least
designed. as a recircul ati,ng, ball nut . 6. The
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precedi ng clains, characterized in that said

rotatable spindle (14) is rotatably supported in a

el conmeatiom glebigkl actotding 1@ pngonerafdide precadingo@msal |
(20) of said outer housing (5). 7. The connection
gharactesigedrifi ng to any one of the preceding clains,
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connection device according to any one of the

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

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

(5).

The connéction 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
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1.

12.

13.

14.

that said adjustnment nut (15) is novable at one side
relative to said recirculating ball nut (19) along a

woiowto2emet i on (21) of said rotatable spindl e PCTAP2009/009700

The connection device according to any one of the
precedi ng cl ai ns, characterlzed in WO 2004/ 020782
PCT/EP2003/0097OO 19 that1%ai d rotatabl e spi ndl e (14)
conprises a second section (22) opposite to said
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bal | nut e connection device accor to
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that a deflecting nut (23) is adjustably supported in
axial direction (10) on said rotatable spindle (14)
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connection device accor’g('lg ng to any one of
phamnte_ngedllal ns, characterized in that sal d

it ol '@gurtg&fé%??%ﬁca(%ggtégliiﬁ@teoaﬁg%@% dipFige (G said
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Ice accord any one’o e precegl ng clai'ns,
characterized in that said wedge sectl on (26) is
designed as part of an outer surface é% of a .
déel meﬁgorbdéym(eze@pommgﬁp agy .%!@rﬂfé'ae pERGading siaips.

ably .qn said collet (24). 13. The connection
&E\?f’%‘g%@%gﬂﬂl ng to any one of the preceding clains,
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seciion (26)tfapiggran oyteopurface (2% df seichgeliemdinglrusidrg (19)

of said deflecting

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

that said wedge section (26) 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 to 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
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19.

bushing (13). 14. The connection device according to
any one of the preceding clains, characterized in WO

waQo/eeB8782 PCT/ EP2003/ 009700 20 that sai d retcawEakioa 009700

spindle (14) is rotatably supported at its support end
(31) on said outer housi 220(5) and is drive-connected
at its drive end (32) to | east one notor (33). 15.
The connection device according to any one of the

AR RStabfd 8BindlcCh1a) s dtaiabdsippdrtent atdts suisirtgnd (31)
gear unit (34), particularly a so-called harnonic

oniszid BB hausinga®) angdde dnivevaseneatechat itsrdrivezend &) to at
not or  (33), The connection device according to any
Jﬁ?eS?G’f‘ trﬂétoﬁig%)edi ng clainms, characterized in that
pitches of said first and second section (21, 22) of
said rotatable spindle (14) are different. 17. The
dienzriniestionl eevice apcouting hg any oasyofdhe pegcadirg claims,
precedi ng clains, characterized in that the gearing
chayacigricediinng of rotatabl e spindle (14) and
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Rireeeedetwbeh Weive eplda32y badinatdr (38)t hat a cam (37)
which is essentially in contact wwth an outer surface
(38) of said clanp ring (6) projects approximately
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Fhar@érridedtine precedi ng cl ai s,
that pitches of said first and second section (21, 22) of said rotatable spindle
(14) are different.

The connection device according to any one of the preceding claims,
characterized in
that the gearing (36) consisting of rotatable spindle (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).
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characterized in that a plurality of motors (33),
particularly electric notors, are arranged on an

woubq@ueoshaft (39) which is notion-connected t8CsaiP2003/009700

reduci ng gear unit (34). W 2004/020782

PCT/ EP2003/ 009700 21 20. The connection device
according to any one of th 1precedi ng cl ai ns,
characterized in that said output shaft (39) and said
electric nmotors (33) are supported or arranged in a

bore (40) of an_inner housing (41 ich is secured
pEre GoIGelOR CRYiSRRIRIAN Sy anchol 6P ABRRHIAG AES

]hﬂ{ F ctl on device according to any one of the
grragtetlrs characterized in that said inner

ftﬁaﬁééla &fﬂﬁ‘l)t &@mew 8Rd BafPslett|c motds (:4%) arensliggrigd or
t ubul ar (2) is detachably secured to said

mrmgdobum hgre( @D) of 2p.inMmereheusing t41)ovhiglais secured particularly
cor di ny ,one of. t recedi ng cl ai
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i nner housing (41) which faces away from said tubul ar
menber (2) is designed as an abutnent for said other
MEmd eonritiontdeatice acdardingt tecaryt oneeatthei prepadingi giaions,
sai d conpectjion device (1). 23. The connection device
hayagterizadbivany one of the preceding cl ains,
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ainember ¢2ististatiably sécuredrte spizhitineghbuosing (Aékei vi ng
recesses (45, 46) of said inner housing (41) and/or

of said other nenber (3) or can be brought into

(5 4B i B6korSheie AL She B IrRBa g e,
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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).



characterized in that a nmechanical coupling neans (51)

is provided for synchronizing rotary novenents of
wohoma@m2e182 nor e rot at abl e spindles (14). WO 2002C0202®2/009700

PCT/ EP2003/ 009700 22 25. The connection device

according to any one of th§ precedi ng cl ai s,

characterized in that a pi Zon (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%. ) )

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

characterized in
that a pinion (47) is particularly arranged on the drive end (32) of said
rotatable spindle (14) that is in engagement with a gear (48) supported on

said inner housing (41).



