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DESCRI PTION The invention relates to a connecting
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PQRLIQN. dnto & contact position. ohe by means of a cam-operated
component that adjustably runs on bearings between a passive and an active position. In
the passive position, the contact elements are arranged in their return position and in the
active position the contact elements are arranged in their contact position. For retaiﬁing
the contact elements in their contact position, the insertion part has a retaining
indentation, which, for example, can be formed as a positioning shoulder that runs at a

slant. In order to adjust the cam-operated component between the passive and active

positions, the connecting mechanism furthermore presents a driving device.

It is true that the previously mentioned connecting mechanism with insertion parts

inserted entirely in a housing is easily used, and that the two parts that are insertable



It is true that the previously nentioned connecting
mechanismw th insertion parts inserted entirely in a
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RARES Tagul Fo O cHo5r i R0 iR eBRBE ErRG Of the
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are held in place relative to one another not onIy

al ong one | evel, nmeanjng essentiaIIY l'inearly, but
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three- dinmensionally. Furthernore, due to the

arrangenment of the contact elenents in the different
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when insertin
levels, essentla{ly pat%llepto the inserting direction of the two parts. In this way, the

parts are held in place relative to one another not only along one level, meaning
essentially linearly, but also in at least two levels, meaning essentially three-
dimensionally. Furthermore, due to the arrangement of the contact elements in the
different levels, an interlocking or pre-stressing of the parts when inserting them is
achieved by means of only the contact elements themselves. At the same time, the
adjustment of the contact elements is achieved by the allocation of the corresponding

cam-operated component to each level in which the contact elements are arranged.



achi eved by neans of only the contact el enents
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correspondi ng cam operated conponent to each level in
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In order to implement an adjustment of the cam-operated component in a simple way,
the cam-operated component can present at least one rotating cam ring, running on
bearings, with sliding cams on an inner surface of the ring. It is also possible for the
sliding cams to be arranged on an outer ring surface of the cam ring, so that the contact
elements can be shifted radially towards the outside. This is especially advantageous

when the part formed with the cam-operated component is slid into the other part.



bearings, with sliding cans on an inner surface of the

ring. It is also possible for the sliding cans to be
wa@eooangesl on an outer ring surface of the cam PCTEP2088009699

that the contact elenents €£an be shifted radially

towards the outside. This is especially advantageous

when the part fornmed with the cam operated conponent
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all ocated to each level. In different enbodi nents of
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adjust contact elements in more than one supporting ring and, furthermore, it is also
possible for more than one cam ring to move contact elements arranged in one

supporting ring in more than one level.

In order to form the appropriate sliding cams on the cam-operated component in a
simple way, the sliding cams can be formed on the inner surface of the ring as a link

guide.

It is possible for the different contact elements to be restrictedly guided by the sliding

cams or the link guide, which means that an essentially physical connection exists



In order to formthe appropriate sliding cans on the
cam operated conponent in a sinple way, the sliding
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the possibility, for example, to react in a very simple way to the different dimensions of
the other part or to allow different meshing capabilities of the contact elements in the
corresponding retaining grooves in the longitudinal direction of the components or also
in the circumferential direction of the components. In particular, this can occur when the

contact elements present different levels and/or contact positions that are shifted radially

inward, by different widths, in at least one level.

In order to further stabilise the connection between the parts, the contact elements of

different levels can be arranged offset to one another in the circumferential direction.



correspondi ng retaining grooves in the |ongitudina
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The driving device can be operated by an appropriate pressure medium, so that
__corresponding pneumatic or hydraulic lines are additionally arranged for the supply of
the driving device. In a simple embodiment, which requires relatively little design effort
to supply the driving device while simultaneously allowing controlling the driving
device in a simple way, the driving device presents at least one electric motor, whose
driven shaft has a driving connection to the pinion or pinions. Additional driven devices
can be provided, for example, in order to drive a pinion or more than one pinion via the
driven shaft, in order to drive different pinions in different directions, or also in order to

drive all pinions in the same rotational direction.



The driving device can be operated by an appropriate
pressure nedium so that correspondi ng pneumatic or
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In order to drive the cam rings separately in a simple way, pinions with driving
connections to different driven shafts can mesh with different cam rings. In this way, for
example, it is possible to do without corresponding coupling devices if the cam rings are
to be driven at different times, at different speeds, with different directions of rotation
and the like.



possi ble for additional idle pinions to be arranged in
the circunferential direction to the camrings,
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oS itsRhRridsidend drotht q@haypart. In this retainer bore hole, which can also be
formed in a ring shape, at least the driven shaft with the electric motor(s) and, where
appropriate, also the step-down gear unit are inserted. Naturally, it is also possible for
the pinions, the cam rings and the supporting rings to be accommodated and supported

in this retainer bore hole.

However, in order to simplify the accessibility of the parts outside of the actual drive
mechanism, the wall on the insertion end can present a ring clearance zone on the
inside, in which a sleeve is detachably attached, which is formed at least for the

rotatable support of the cam rings and the support of the supporting rings.



In order to be able to arrange the driving device, in
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driving device inits wall,9 on its insertion end for
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Should there be a requirement to monitor parts of the drive mechanism with regard to

their position, the position of the driven shaft and/or bearing shaft and/or pinion and/or

_cam ring and/or contact element can be registered by means of a position sensor.

An advantageous embodiment of the invention is explained in more detail using the

figures included with the drawing.

Shown are:



transm ssion of the driving power, two pivot bearings

can be allocated for each bearing shaft with a
waleingiozgsconnection to the driven shaft for thBCT/EP2003/009699

pi nion(s), one on each sidabof it, in the

circunferential direction of the camrings. Should

there be a requirenent to nonitor parts of the drive

anismwthr ard e I | ne)
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and/ or ﬁ@%dnhgﬂﬂa@ﬁddlﬂgtcﬁtﬁeimhn@i anent can be
regi stered by neans of a position sensor. An

advant ageous enbodi ment of the invention is explained

gor e ncl uded with the
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10 Figure 1 a cut along line | - fromFi gure 2 of an
enbodi ment of a_connecting rrechanlsm ccor dj
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connec ani sm rding to the invention
tubtildripast Z; wihieH, dorgextingld, carebring aiout peomiictjom o armigper end of a

connectlnglnechanlsn1éh|s helﬂ n a tubular part 2,
stagl o€ BOPs dplogosipreeente hog g S‘LBEﬁr a connection from

an upper end of a stack of BOPs (bl owout preventers)

to a so-called riser. The tubular part 2 presents a
THeaungIanmmzxprebentsea hpigudioal tome hﬁﬁ@l@ m wulsﬁnaublé@rcs@wd part 3

n be inserted fro an nsert,l
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thétstt ] rah"éﬁ%?i ¥ e frbé end ?.Isfbu%l’i@ i8 thd Canerlof ptufﬁ 2taldeordﬁlgtt6 Figure
part according to Figuré 1. In a wall 19 of part
12, |n t he enbodi nrent shown, four retai ner bore holes
46 are formed in which driving devices 13 are
inserted. The retainer bore holes 46 can al so be

InfaOt4TE 0o of pAED SN tRdEbdtiment shown, four retainer bore holes 46 are formed
in which driving devices 13 are inserted. The retainer bore holes 46 can also be formed

from an annulus.

Above the retainer bore hole 46, part 2 presents a ring clearance zone 47, which is open
towards the longitudinal bore hole 20. An insertion sleeve 48 is detachably placed in
this. In particular, this serves for the support of bearing shafts 50, which have a driving

connection with the driving device 13.

The insertion sleeve 48 likewise presents an internal bore hole that continues the
longitudinal bore hole 20, which is expanded towards the outside on the upper end,

meaning the insertion end 45 of part 2.



Above the retainer bore hole 46, part 2 presents a
ring clearance zone 47, which is open towards the

wo eovgiozardli nal bore hole 20. An insertion sl eevRCHBP1083/009699
detachably placed in thisllln particular, this serves
for the support of bearing shafts 50, which have a
driving connection with the driving device 13. The

insertion. sleeve.48 |ikew ' .
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internal gearing, a flexible sleeve with external

earing .and with a driyvi [ . i .
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2 %{e‘géﬁ). Qﬁgﬁﬁ‘% HesMdd WitR afllekierRY gEANRETT bR Thd Sut§iBE circumference

ri‘ng s 50. One or nore pinions 38 are arranged
3600f daneringsr 2 2eapba dimepporsaed ergnpomant 6.5 tqtaled thjeg gam riggs 22 are

orGRethebirbd e et CoRParens LorrgBORiE SR by 5L b el uide
28 Bf A neP SirRice becl%”ﬁgg‘ Q\fi\ljta| sé Fibuteo als wéll, thyr @earasf which the

rings 22 are arranged, ereby each camring presents
copiact demenidi’ng, € Ichrlbe ghiSadbety@en e withdrawalesyion Hgangrp contact

t he inpnpeg.surface of ,its.rj '
il CRSORLE L RN g SRR . oo
cl&BEntHat shist begothe e eReyoareistfgbstedeh Higae i fon aldntattl element 9

contact position 11. Wth regard to the wthdrawal .
andribie aesompenyips spmirags Oberyvise, lbroniagt eﬁf‘éﬂlﬁ‘élﬁﬁe?n% 9 grg arranged in

‘hgl‘!%%@é’?%éﬁg}@n%*ﬁy are suggested in Figure 2 for

_ and the acconpanyi ng camring.
Q herwi se, all contact elements 7, 8, 9 are arranged

InI lg]igure 1, it is particularly shown for the contact elements 7 arranged in a level 14,
that these engage in a retaining indentation 12, formed as a snap ring groove 49, on part
3. This applies in the same way for the contact elements 8 and 9 arranged in the levels
15 and 16. The different levels 14, 15 and 16 with contact elements 7, 8, 9 are
essentially arranged so that they are parallel and vertical to the insertion direction 17, in
which direction part 3 can be inserted into part 2. The contact elements 7, 8, 9 are
formed so that they are essentially claw- or latch-shaped and, on their inner surface that
radially faces inwards to the longitudinal bore hole 20, present a concave curvature,
which essentially corresponds to a corresponding curvature of the snap ring groove 49.

Furthermore, the contact elements 7, 8, 9 run wedge-shaped in the direction radially



the contact position 11 in Figure 2. In Figure 1, it

is particularly shown for the contact elenents 7
wa@eeoatessl in a | evel 14, that these engage i NPEI/EP2003/009699

retaining indentation 12, fidarned as a snap ring groove

49, on part 3. This applies in the sane way for the

cont act eI ements 8 and 9 arranged in the levels 15
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itection 17, 'in which direction part 3 can be
]ltnserted into part 2. The contact elenments 7, 8, 9 are
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run me in the direction radiall
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wedge_ shape_is.essenti al to t a
oG g TR 2 With gn st ot of S v o, et Tty PEQ e B rings
2 1%ere£8%hé39 @s‘fan&ih% @ﬁ&lh% chs 83 & ek teakley29 1Nfoffled on this
earings 1n levels 16 between their
incastueete gfabé ting24.11 and thelr wi t hdrawal position 10,
in different supporting rings 25, 26, 27. At the sane
tine, the contact elenents are force- and, in

Fip@etd EéHé%, BROI Nt aRsrRSHE Ning €0 - ThtHkhighdipeeti. an 2, it
1?@2 W th ?%I\lfva positi é% 10.1 Because %%t i fodure 2, it is

papti@darly ¢vidant ot theneontash elaments|7e fehpsthe, dlﬁeregt Jeuwle 14, 15, 16 or

thg\ﬁg@ép%gmgor% Szé,@ séX d¥ & tt% 81?%e?ent 5%&%% Eﬁhz %’? tl%?gmﬁde
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cans 23 or the link guide 28 is formed on thIS i nne
passibtediesause of He differgnblink gnides28 o sbidingsapsrd ofths canbmgs 22,
along the line Il - Il through Figure 1. In Figure 2,

it is particularly evident that the contact elenents
Edch 3m Sn®?2 phserds féaingr37 dreivedigsidd cirdinfefdhceB6, which is meshed

with the pinions 38. Pivot bearings 31, formed as ball bearings, are arranged on both
sides of each pinion 38, which pivot bearings are arranged between the different cam
rings 22 to maintain an appropriate distance and to ensure concentric running of the cam
rings. Depending on the direction of rotation of the driving devices 13, the cam rings 22
rotate in the circumferential direction 30 or direction of rotation 32. The driving devices
are evenly spaced in the circumferential direction 30 and, where appropriate, arranged

so that they are offset to one another.

In Figure 1, a mechanical coupling device 52 is shown for a further embodiment of the

connecting mechanism according to the invention, which device mechanically couples



the supporting rings 25, 26, 27 stand out at different

di stances radially toward the inside in the direction
w@bootlzo78nt eri or 18 of the | ongitudi nal bore hPCEEPR03/009699

of part 2. This is possibligd because of the different

l'ink guides 28 or sliding cans 23 of the camrings 22.

Each camring 22 presents gearing 37 on its outside

circunference 36, ich.is h i . i ni .
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sy QRS JotaftorP6t the dsive@Shalls 40aaD, Riwdioas &, additionhl divent shafts
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.30 or direction of rotatjan 35. The dr.ivi devi ces
differentenjrinns 54 pathecirivn shaltsd PRA#PEsT Rt PRI f rect i on 30

and, where appropriate, arranged so that they are

offset to one another. In Figure 1, a nechani cal
Likewipd, ithgmdehanival &dipliag slbdean 52 can tze foumed Eomepibiods mithta toothed

of the connecting mechani smaccording to the
bejt o @he 2863, 5¢hwhi ch devi ce mechanical |y coupl es WO

2004/ 020781 PCT/ EP2003/ 009699 13 the rotati onal

novenments of the driven shafts 40, 41. In this way, a .
A corregmndingi mechasicak houpliogslevise a2 on the othiee ddivew shaft 14 is not
shafts 40, 41, .as |..as any additional driven shafts
ShPW&ilnﬁ]é?l%eéesﬁPgélgfﬁi\gcf‘ Oensured. In the enbodi ment

shown, the mechani cal coupling device 52 is fornmed by
a toot hed wheel or pinion 54 arranged on the .
Indgure p thredéamtpct dleingats Shbleve ldner of the sppposng fiag 2p gre visible,

dwth.it, T hani : _
B ol e 82 T VRRLSahe SERUGREN ARl 20157 g
lylgebbiai e 41t isi fuethbore tdhRienP thnhe abntecugémags deuf bevel 14

52 can be formed from pinions with a toothed %SII ar .
prajscta thee Sarthestt in thedo cprtagioprtiting b dRdially dpwardspiberigside in the

.device.52 ofn. ko drdov . s .

til th
dl}‘q%tl?% 8f %,e] tloe 1‘%1?1%8?{)%% '1'1'8% iji, g@;&gg&ﬁls Err%] dctioll g%creégég\ﬁﬁ until the
contact elements 9 of level 16. Furthermore, it is possible for the contact elements 7, 8,
9 also to project at different distances radially towards the inside in the direction of the

longitudinal bore hole 20 in their respective levels 14, 15, 16.

The adjustment of the cam-operated component 6 or the individual cam rings 22
between the passive and active positions 4, 5 is determined by a guiding cut 33 that runs
in the direction of rotation 22. If a pin or similar object that engages in the guide slot 33
is in contact with the end 34 of the guide slot 33, the corresponding cam ring 22 is in its
active position 5. If instead, this pin is in contact with the other end 35, the

corresponding cam ring is in its passive position 4.



In Figure 2, the contact elenents 7 of |level 14 or of

the supporting ring 25 are visible, while the contact
web@aor’sl 8, 9 of | evels 15, 16 or supporting PCTEBR2085009699

27 are arranged lying beldaw them It is furthernore

evident that the contact elements 7 of |evel 14

project the farthest in their contact position 11

radial ly t ds..the insi ' . di '
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Furthernore, it is possible for the contact
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linﬁ.‘ﬂgﬁcﬁg b gV dfi difd€caBis Y oS ik BRer HiALsurfRE PasITaNdicha HRM22. In
rimg 1s in Its passive position 4. WO 2004/ 020781

th@@'éifoﬁﬁﬁﬂﬁ@#l@@@&lg thd gomtactt Hemewss (To¥; Pgengese it e eorersapnding
npde of, the connegcting nechanism a j tsh :
e AT Qo ol ot S DAIES R g 5 by G By using the

clddidE€mdthe Forselket Bovinef dévidelds] aie RBAfecling NhecHahBm is entirely
simlarly essentially tubular part 2

elagtrifedd- gilds cennks eagbin Aeereiednby gemaite c«g,rg?q}\,eéeg thgesagne time, the
arts t.1 J i i : . .
adﬁdﬁbn?qﬁ ac{f &Eg&rgvallrlﬁé] ?lle%%g %EI Ba/{gr E’%ﬁﬂqg‘}/ Ié)gelﬁlﬁ%% %)ﬂ (tel*lfelrj E&r@spondmg

podfifoh \6enspesss Tt (sedFigure/1 )awhbieby, diowespo itds algo pessiblago allocate such
shafts 50 and pinions 38. In this active position 5,
positien seeserazt tathe deives shaft 40, 49, the hepang shadis0s e migions g8, the
are ragdially. shi 0 L AS| 0| t hei r
oo il e bbb AR i Aot LT, on 10
g% the corresponding |ink guides 28 or sliding cans
on the inner ri f [
If the connection of parts 2na ds3u gho%?c‘ie bezilis%fonrtleré edcggqllu{ Iqlr}glsdy,z%ie driving
device is simply operated in the reverse direction, so that, similarly, the cam rings 22
are turned back to their passive position 4 and the contact elements 7, 8, 9 move into
their withdrawal positions 10. In this way, they no longer mesh with the corresponding

retaining indentations 12 of part 3, and part 3 can easily be pulled out of part 2.

Tt is still noted that the connecting mechanism according to the invention can be used
not only for the connection of two tubular parts 2, 3, but also for holding in place or
connecting other parts, whereby (see the explanations at the beginning) complete

insertion of a part in a housing, such as a valve, a choke or the like, can similarly take



these contact positions 11, the contact elenments 7, 8,
9 engage in the corresponding retaining indentations
wda2g4fhz78ed as snap ring grooves 49, of part 3PCBEP2003/009699
using the electric notorsifor the driving device 13,
t he connecting nechanismis entirely electrified and
can be easily operated by renpte control. At the sane
time he adj.ustnent. of i Vi A : ;
PlisEais 0 B3 s SRl REF A s Ba 85 b Eo fRB A mechanism
ac&§amgns tlRlint&enFi gure 1), whereby, however, it is
al so possible to allocate such position sensors 51 to
the driven shaft 40, 41, the bearing shafts 50, the
pinions 38, the camrings 22 or, where appropriate,
also to the contact elenents 7, 8, 9. If the
connection of parts 2 and 3 should be di sconnected
again quickly, the driving device is sinply operated
in the reverse direction, so that, simlarly, the cam
rings 22 are turned back to their passive position 4
and the contact elenents 7, 8 9 nove into their
wi t hdrawal positions 10. In this way, they no | onger
mesh with the corresponding retaining indentations 12
of part 3, and part 3 can easily be pulled out of part
2. It is still noted that the connecting nmechani sm
according to the invention can be used not only for
the connection of two tubular parts 2, 3, but also for
hol ding in place or connecting other parts, whereby
(see the explanations at the begi nning) conplete
insertion of a part in a housing, such as a valve, a
choke or the like, can simlarly take WD 2004/ 020781
PCT/ EP2003/ 009699 15 place, and this inserted part is
held in place and position by the connecting nechani sm
according to the invention. WO 2004/ 020781
PCT/ EP2003/ 009699 16 Connecting Mechani sm CLAI MS



1 Connecting nmechanism (1) for two parts (2, 3), which
are at |least partially insertable into one anot her,
waowaoh/oz078am oper at ed conponent (6), whi ch r unBCDEP2003/009699
beari ngs on the one part (2% and is adjustable between
a passive and active position (4, 5) for shifting a
nunber of contact elenents (7 8, 9) between a
wi t hdrawal and a con&act 05| qu 10,11), whereby
the contact el enents-? CHAMM i "t he cont act
position (11), nesh in a retalnlng i ndentation (12)
on the other part (3), and with a driving device (13)
for the adjustment of theCkadMbperated conponent (6)
bet ween the active and passive position (4, 5),
characterised in that the contact elenents (7, 8, 9)
are allocated in two or nore |levels (14, 15, 16)

essentia\éﬁ) parallel to the insertion direction (17)
of the tfnpssing mechagysm £hY fom dwe apATpE, a?t)ed’vhlch aré at least

C 0 ”p one n:paﬂﬁhy i eﬂﬁﬂl‘e f1 b e taﬂ@th dlo WiCH coph %gm{e% &)&ponent (6),

8, ween t ravval cont act
( 10 11) whachahlnscrmt lm}irlngs:)oeahﬁ}omeepm (Z{)laéhd ﬂ&,djul?&)ale Zetween a
Cbnnectln% nechqylsn1accord|n

t
char act ePRERYF ARA (aTHYe (AREMIOR 4l é%(g n%“Pﬂa@ nggmber of contact
i nsert ablefnhdptO(70RE 9?5%% aBhdriiM B 2 SontsQPY @i‘g&h 90,11),

mechani sm accor di ng Claim1l or 2, characterise
t hat t hivehensbylibe pcstrtac(t Tlementsa7y &n@edzhem irt the dontaetr pasition (11),

val | ( 107 SRR B bink b gpal B3] e ot By, b win «

with at ldeRsie déﬂﬁ:e‘{m fBZﬁ)k,adju@in@er@om@%ﬁl \Pabd BRfiFonent (6)
hol e (20) of the one  part (2). WD 2004/020781

PCT/ EP20b8voR9 dlemactvg and pwmeamsntm (Fhsé)n ghaxaeterised in that the

char act orobs Tindiral” .Y B R o pamdreiy s 1519

present s egdentiflBSparallel to the insertion direction (17) of the two parts (2, 3)
and the cam-operated component (6) for shifting the contact elements (7,
8, 9) between the withdrawal and contact positions (10, 11) is allocated
to each level (14, 15, 16).

2. Connecting mechanism according to Claim 1, characterised in that the

parts (2, 3) that are insertable into one another are tubular.

3. Connecting mechanism according to Claim 1 or 2, characterised in that
this mechanism (1) is arranged in the interior (18) of the one part (2) and,
in particular, in its wall (19), whereby the other part (3) can be inserted,
with at least one end (21), into a longitudinal bore hole (20) of the one
part (2).



one camring (22), rotatably running on bearings, wth
sliding cans (23) on an inner surface of the ring

W@ 2004/026681 Connect i ng nmechani sm accordi ng to onkCDEP100&009699
previous clainms, charactendised in that a camring
(22) is allocated to each level (14, 15, 16) of
contact elenents (7, 8, 9). 6. Connecting nechani sm

accgording,to one of the previous clains, . .
chafiact eXIoLBEFIR P‘ﬁaﬁal?%’g At oy SHEneh the, prgviogy claims,
run in beptaeetsised il thHU{he Cain-d\kritbd gothponen? 66) phédenisnat least
such a way t hat tP{Eé};are adj ust abl e ~ bet ween

: ) the.
Wi t hdr aw@he §#d ring rotgtshlyt (UsAS (Oncbeatings, with sliding cams (23)
Connecti ng aﬂg&&?%&we%?%r%%@ﬁo one of the previous
In ]

clainms, “Characterise supporting ring (25,
26, 27) is allocated to each Ilevel (14, 15, 16). 8.

Connecti ng mechani sm accordi ng.to one of {he previous . .
cl aims, @m%@gem%@l% #9¢8FdiRg tOs (9P tg%mﬁre(’@gi claims,

are for In'gga,?%.;rg%gi_iﬂ %Eﬁt 2 §éiﬁfrig@3%g};ista!m%c£ﬂa@% tad 1S (84, 15,

[ink gui nnectin ani sm according to
one of tHé) pfeniauslenleatsif,8, Sxharacterised in that the
contact element (7, 8, 9), with a locating elenent
(29) that runs on bearings so that it is especially

rot gf abl onhsctind nfRMAAGh WedoMihdetd HA8N of Uhé apRvRLs claims,
the ring (24). I0. Connecting nechani sm according to

one of t lbapretariseddnchal the contebiaglemenss (G %) mun imbearings in a
contact el enmept (7, ISy f.orce: and, in .
2004/ 020 FHIPBEH %’ﬁ@pg’é/ %98_3?9 i 55 o Yy ?ﬁ%-‘/ are adjustable
SPri ng- prRasdshitseRithdtatviardi doffki pokiteins {(I® 1W). t hdr awal
position (10).

7. Connecting mechanism according to one of the previous claims,

characterised in that a supporting ring (25, 26, 27) is allocated to each
level (14, 15, 16).

8. Connecting mechanism according to one of the previous claims,
characterised in that the sliding cams (23) are formed on the inner

surface of the ring (24) as a link guide (28).

9. Connecting mechanism according to one of the previous claims,
characterised in that the contact element (7, 8, 9), with a locating
element (29) that runs on bearings so that it is especially rotatable, is in

contact with the inner surface of the ring (24).

10.  Connecting mechanism according to one of the previous claims,

characterised in that the contact element (7, 8, 9) is force- and, in



11. Connecti ng mechani sm according to one of the

previous clains, characterised in that the contact
web@aeenrsl (7, 8, 9) of different levels (14, RGI/ERBP3/009699

present contact positions (181) that are shifted in

different anounts, at least radially towards the

interior. 12. Connecting nechani sm according to one of

cont aet  Gromuib oD ppSBIRE S Bl ' he Wiiarangyposivon

present ¢m)tact positions (11) that are shifted at
least in different anpunts radially towards the
interior. 13. Connecting nmechani smaccordi ng to one of

t he {previ r aGh el t hat..L h : :
cont gct e Hﬁec(hlng %Chaéﬁgg) o%ﬁgﬁ 1“3% r é) ﬁte ngﬂé\g s&ezlfﬂ‘? claims,
15, 16) ahsaraeteriedda thhf get cantacorEnmnGt (Yo18, Oh of kiEferent levels
circunferentjal _direction nect i

mechani sftacorldl REEsed W‘gfpoﬁlﬁgn%pe‘%g%ar&lsgﬁ?ﬁ in different
charact epi 366 léa@taltadﬁ'll‘fQ&WQ@?fﬂerlﬂt%n()fg1) in

particul ar ball bearings; are arranged between
adj acent camrings (22). 15. Connectl ng nmechani sm
accqrdi ng, to one of he revio s cla

chardct eKioBBEFHRE FShalisR. AChRIGinG ool 295 B dBenprgvigus claims,
gui de sl Qhakadeorisell3h thitut'ﬁé cbxﬁa&%rﬁéxﬁ@g .809) @Fone level (14, 15,

rotation (32), through the ends
essent i allBy prdsentpensieacy @oalhdnsaéth)\ﬁéatpw slnﬂcmis at( least51)1 different

the camrin determ ned. WO 2004/ 020781
PCT/ EPZOGF&DgB%é@%aI%’l@Wfé% ‘E%H\%%%‘Fu ng nmechani sm
according to one of the previous clains,

characterised in that the camring (22) presents a
gearldng CImpediing] awshanism opgpories plgr tonef of tthe opfiegioge claims,

cireunt ergRGEtdriied in thhf il dciac? ef%'rﬂla'n?f(?ﬁ %,8)9) of different levels

(14, 15, 16) are arranged offset to one another in the circumferential

direction (30).

14.  Connecting mechanism according to one of the previous claims,
characterised in that pivot bearings (31), in particular ball bearings, are

arranged between adjacent cam rings (22).

15.  Connecting mechanism according to one of the previous claims,
characterised in that the cam ring (22) presents a guide slot (33) that
runs in the direction of rotation (32), through the ends (34, 35) of which
essentially the passive and active positions (4, 5) of the cam ring (22) are

det{:rmined.



that can be rotated by the driving device (13) neshes.

17. Connecting nechani sm according to one of the
w@e@viozasl cl ai ns, characterised in that each PEIEP1003009699

(22) is driven separately. 148. Connecti ng nechani sm

according to one of the previous claimns,

characterised in that the driving device (13) presents

at ll%aSt dHect e%éc'h&mgﬁt %Eco(rg’ % RE o r{.h\é.e re%{bq:tfst claims,
WI t’he pi hion

(40, 41) has a i ng QONREET T 0

(38). 19. ch@mmadsedn@ ﬂliﬁt: en¢apnriag €22 )dprogentsoa gmmgf(whet least
previ ous Iains aracterised in that severa

ol ectric 5} 18 CutsS GeHpEEenes @ﬁ)z i hih a pinion (38)

shaft MQhat%lﬁbe?&ate@@%%‘&&ﬂxH ar a&"@g Ord' ng to

one of the previous cl n that two
rmre drlven shafts (40, 41) with one or nor e
eI ect ors %@are arran

ci Lt or GRS e REBETH pGBInG T 1 1S af fengrepinpy claims,

at a di stpRpfetbiQdinRafaeh Rsh r1n§3(22 Y3 AnG&d ée?grately
nmechani sm accordi ng to one of the preevious

characterised in that pinions (38) with a driving
con ct| to different. driven shafts

Sr5 W iee AE AR PFGAE 55) ‘onsy of ifinbistidhy claims,

mechanl smha@méﬁseag i Qhﬂﬁ@heoﬁrﬂn'ﬁg 858 oD ﬁﬂe@én‘f@ at least one
characterised in that a step- G}%_ear un|t (42), in

parti cul glectrig @@tW%Mpwm shaff (#2200 32908 69 Ronection
[led h 43 d between the
calle qﬁﬂf %iﬂg&ﬁ¥$)( ), is arrange

driven sha and pinion (38). 23. Connecting
nmechani sm according to one of the previous claimns,

characterised in that the contact elenment (7, 8, 9)
pr esléht s EPr@geiigy dnechanism according to one of the previous claims,

characterised in that several electric motors (39) are allocated to the
driven shaft (40, 41).

20.  Connecting mechanism according to one of the previous claims,
characterised in that two or more driven shafts (40, 41) with one or
more electric motors (39) are arranged in the circumferential direction

(30) of the cam ring (22) at a distance from one another.

21.  Connecting mechanism according to one of the previous claims,
characterised in that pinions (38) with a driving connection to different

driven shafts (40, 41) are meshed with different cam rings (22).

22, Connecting mechanism according to one of the previous claims,

characterised in that a step-down gear unit (42,), in particular, a so-



curved inner surface (44) and/or is fornmed essentially
wedge-shaped running in the direction radially

WO pwan2isst el ati ve to the supporting ring (25, PCGEPREI/009699
24. Connecting nmechani sm aée¢ording to one of the
previous clainms, characterised in that the one part
(2) presents at |east one retainer bore hole (46) for

e et Ui A GAT (4] i afiallEhd bl b Ustved shaft (40, 41)

Connect i agl fiedAgpg)sm according to one of the previous
claims, characterised in that the wall (19) on the
insertion end (45) presents an interior ring

cl egf anc@ﬁﬁl?d&ﬁné 41?1>echa'nfbg2{"éc€5‘rdﬁ& itSehd | N 1d eﬁ&ﬁo{lﬁ &laims,

is “attac it can be detached, which
i s fornedhatacteeded i mhattﬂne conachtlatmient €& {presentstpeconcave

camrings andf the s t .of th t
o R S gl e BB, SURBC T S e

to one off f?lrﬁi\é'(ﬁr‘éétl&r{ AT, 1n®'ﬁﬁfs%l’a@i’§/b 36dhd Bugpbaing ring
the retaining i ndentation (12) in the other part (3)

is for ngéBSa§6,aZ7r)evol ving snap ring groove (49). 27.
Connecting nmechani sm according to one of the previous
clainms, characterised in that the retaining

i ndent at i @fAndclidy hchdiesot {Rbrdddy tto( Jhe o6 tRXparedieds i dlaims,
the direction of the contact elenent (7, 8,

WO
2004/ 020 ¢BaraeETised 0 tleatthe €00 parp iz)zseseeéﬁﬁéw% Rge retainer bore

mechani s C n f | ai

char act eglf’% @81 ﬁor'%ﬁ %ISY%%%S%H?& t eI {;S\ébe%yﬁ(ﬁ 1%81ff£51gjserltlgn end
essent i al(/hso f&pﬂhg@qlergm(’j)at it is claw or

| at ch- shaped. 29. Connecting nechani smaccording to

one of the previous clains,
25.  Connecting mechanism according to one of the previous claims,

characterised in that the wall (19) on the insertion end (45) presents an
interior ring clearance zone (47), in which an insertion sleeve (48) is
attached in a way that it can be detached, which is formed at least for the
rotatable support of the cam rings (22) and for the support of the
supporting rings (25, 26, 27).

26.  Connecting mechanism according to one of the previous claims,
characterised in that the retaining indentation (12) in the other part (3)

is formed as a revolving snap ring groove (49).

27.  Connecting mechanism according to one of the previous claims,
characterised in that the retaining indentation (12) in the other part (3)

is expanded in the direction of the contact element (7, 8, 9).



characterised in that two pivot bearings (31) are
arranged on each side of a bearing shaft (50) that
wham4@20d8i vi ng connection with the driven shaf PCT/EBDN3/009699
41) for the pinion(s) (38)2in the circunferentia
direction (30) of the camring (22). 30. Connecting
mechani sm according to one of the previous clains,
charfgcter sed . in tha &1 05| 4 on of t he d |ven sh

(0. 2%51) Crae sRbeiiyR  RERYRE0T an B (o Pl Saftaims.

and/ or cajWafidi€rideddn thaethercoaniot aleiente(7e BEDY is(eésenBallPFormed
can be registered by neans of a position sensor (51).

31. Connéeithaid irelenaer Sishat@pedii ng to one of the

previous clains, characterised in that the driven

shafts (40, 41) are nechanically synchronised in

t hei29. r ot@dnne¢taly nachaEMhS according to one of the previous claims,

characterised in that two pivot bearings (31) are arranged on each side
of a bearing shaft (50) that has a driving connection with the driven shaft
(40, 41) for the pinion(s) (38) in the circumferential direction (30) of the
cam ring (22).

30.  Connecting mechanism according to one of the previous claims,
characterised in that the position of the driven shaft (40, 41) and/or
bearing shaft (50) and/or pinion (38) and/or cam ring (22) and/or contact

element (7, 8, 9) can be registered by means of a position sensor (51).

31.  Connecting mechanism according to one of the previous claims,
characterised in that the driven shafts (40, 41) are mechanically

synchronised in their rotational movements.



