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DESCRI PTI ON The invention relates to a connecting

mechani smfor two parts, which are at least partially
wosemizite i nto one another, with a cam oper aicatkr2003/009699
conponent, which runs on bearings on the one part and

i s adjustabl e between a passive and active position,

for shifting a nunber of contact el enents between a

wi t hdrawal and a contagct . 'Mie&& isn¥vher eby the

contact elenents, when in e contact position, nesh
in a retaining indentat] ot her part, and
with a driving device f Fgﬂﬁgﬁ’gﬁ]ﬁst ment of the cam
oper at ed conponent between the active and passive
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of an insertion part in a throttl'e element for the
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the other part, neani J.n the ousi of th
iplsighoncon 1B Rier BHE B pvithos FRYiam ARICe: 1 01 adstme of the cam-
SHeeht S Rhipdent hefvwben Blediolivd dndiagivelfositioRar t, a nunber
of contact elenments are shifted froma w t hdrawal

position into a contact position. The shifting is done
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runs o etween a passive and an acti'v
pechrtisorservies) fot ¢ramples bitvet podisiveln fortthe amgngement of an insertion

elements are arr dintheir return pesition din .
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slant. In order to adjust the cam operated conponent
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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 retaiﬂing
the contact elements in their contact position, the imsertion 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
housing is easily used, and that the two parts that
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into one another are suffictently fixed in position
Wth respect to one another. In addition to a further
gui de for the inserted part in the other part,
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qopeecHAg BsehapisB . with si npl e design neans w t hout

addi ti onal fastenlng or tightening devices, a secure

and stable connection of parts is ensured even when
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are held in place relative to one another not only

al ong one level, meaning essentially linearly, but
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three- dinmensionally. Furthernore, due to the
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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

thensel ves. At the sane tine, the adjustnent of the
contact elenments is achieved by the allocation of the
wotresmondi ng cam operat ed conponent to eachchrapedoziivsso
whi ch the contact elenments are arranged. WO
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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
arranged on an outer ring surface of the camring, so
whaidosbtescont act el enents can be shifted radicaldeyoosnosee
towards the outside. This i especially advant ageous
when the part fornmed with the cam operated conponent

is slid into the other part. WO 2004/ 020781
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allocated to each level. In different enbodi nents of
the connecting mechani smaccording to the invention,
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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
canms can be formed on the inner surface of the ring as
wo kopaszo7giui de. 1t 1s possible for the differegi/Er2003/009699
contact elenments to be restsictedly guided by the
sliding cans or the link guide, which neans that an
essentially physical connection exists WO 2004/ 020781
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contact e nts i
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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present different |evels anel/ or contact positions that
are shifted radially inward, by different wdths, in

at least one level. In order to f'a ther stabilise the

Thrbre eeh 85 ok " Aok ol Br PR s e il ot o
d;)sga%rich gnd: ltcl;z /ei(a)sggeggcgmntadlz ndmn?idrsﬂ ?g cﬁM@u@tﬁ,ﬂﬁ# m@a;:l;alirnin a simple
Vi PR PE g B B e PelL besngs, Gan o e Bty adizgent com

stance and to ensure concentric running of the cam
rings, in particular, in a sinple way, pivot
bearings, in particular, ball bearings, can be

g @é?QS deREINEER @gﬁlﬁa‘fee%gicﬂgﬁa&iﬁgﬁld dciv@ ggﬁﬁoﬁs of the cam-

termne. na si e passive and active
gpesitedi compondnt bhthe diffarend pamaings) thoeapeoparttied corpmment or the cam

different camr the cam rated c gnent_.or the
iy FAR PRORRGT o BUF Sl g i e dirserion, o e, wiighe 19 “ends
cBichfflly ferRinetht pdski0 anditivepdditionends essential |y
determ ne the passive and active positions. There are

di fferent possibilities for allowing the tw sting of

TR £8 ek pBEsiiiids RS eﬂl@ﬂ?ingotﬁg E\@iﬁ% SIORPORE Bing RY of the cam-

means o e appropriate driving device. One sinple
q@oﬂSﬂdemWﬂt bamopes ofsbe anmonrhtte drivimg devipepPae eimpde possibility

(%eé})r | %?ne a}. %gca% J[ Eml earé al%fr%aaq Igz}é{ %hgﬁglita(%faaéil (éutmde

I rcu rence, I Nl on
dirguinfeeende,| Wﬁmgfh&h\glemm,g mﬁimﬁsrotdtzdble b)htlﬁ dmlwmgeietrice,nnesihbs In

S possi bl e .t hat n when,there are a er of
(b5 chection, Tt RoiR il SPEY by e L ninbi Tt Sy Py Alcan be
VR OR thebRheytitho byRd aEbr@bﬁétely Ifbraidacpigian) IithdsanaFifed &e to be
be tw sted between t asslive _and active positions

twrstfaii betvegearihe paspize mdomwe Beviiaps in digferent directipns, fipwever, qr, for
ngfaoﬁ{ ? sR&uB % ogélﬁette s%fgl:te%hetmee{ Bﬁferé?lt ‘Hufnfbglr 8 bam rings
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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
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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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appropriate, also the step-down gear unit are inserted. Naturally, it is also possible for

the pinions, the cam rings and the supporting rings o be accormmodated 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.



the one part can present at |east one retainer bore
hole for the driving device inits wall, onits
insertion end for the other part. In this retainer
vormslomize, which can also be forned in a ri pgraPraPsno9s9
at least the driven shaft wth the electric notor(s)
and, where appropriate, also the step-down gear unit
are | nserted. Natural ly, it is also possible for the

ons
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of th arts outside f t he act ual [ chani sm .
SPRrevih PGH e Pt ot Sosec i iecuiiie BB paments in the
r@ﬂaﬁlﬁfgﬁﬂ@&ta&ﬁﬁ@s Sral 1 Bossiblis ek, whi difetieg oflehteny &Ff L parts to

det achably attached, whi chis formed at least for the
qug eaathsl e support of the camri ngs and the support of

t he supporting rings. WO 20041020781 PCT/ EP2003/ 009699

9 In order to sinplify the allocation of the parts
Thedbseaiom ¢fahdeontans eletreutsiintodh@maaila'ngﬁltd@nt,atiom pan ﬁirthermore be

ret i,ng indentatio th other 1 can be.for

S s oy P g ladioe e GyhO g he
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in the retaining indentation is always possible, even
with differing orientations of the parts to one

Iﬁﬁ@feﬂ?%& gfe EORENABIOPorFhe fehBsafion BP‘EBE c@ﬁtﬁ&%[bﬁ&ntsn’qﬁ'ﬂe contact

he reta| ning I ndentation can furthernore
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at( ;.dstﬂeﬁa@én?{k 'bp f&Jﬂfefi%Bﬁ ?Eﬂte esg;eﬁn&gg lasl §9GLH-OLnQl

e con enmen ent s are concei vabl e
for the realisation of the contact elenents The

cont act ele nts can, for nger - shaped.

15, 0N 40 st or o g feptoe B afe s et BRI RE Ghiging the
tRInSAREDS of the IBivingrptREr, $Ro hhat bédiays edntbeefiDeRbd &drleych bearing
claw or_ |atch-shaped. In order to support the cam

Sihilﬁﬁg-g agvingqemaeqtion toythe Heiven gheftdor thy é“%‘i”?(ﬁ)oﬂ%e on each side of
TERRe %gcé% renhﬁl%%gﬁ(ﬁlsdf%b &l ﬁ%gesf driving power, two

pi vot rings can be all ocat or each bearing

>

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:



shaft with a driving connection to the driven shaft

for the pinion(s), one on each side of it, in the
circunferential direction of the camrings. Should
waesoaobesn requirenent to nonitor parts of thperdirhoosooosoo
mechanismw th regard to tiheir position, the position
of the driven shaft and/or bearing shaft and/or pinion
and/or camring and/or contact el ement can be

.eql stered by .neans pf 0s8i.1.1.0 ; :
08 At ageb ol dieoiebnt 5P Fiete s o B ¥bodiilbat of 4 comecting
i n nore dgeéchahistiSicagding ¢o the iguentde andcl uded with the

drawi ng. Shown are: WD 20041020781 PCT/ EP2003/ 009699
10 Figure 1 a cut along line |l - | fromFigure 2 of an

makedi menj c@falche G@RRRYE L NEronBighaNi. SM according to the
invention and Figure 2 a out along the line U - Il

from Fi gure 1. Fi gure 1 shovvs_ an enbodi ment of_ a

i 4G dcEBIERE t&1he inventi

F&@{Eﬁi@ﬁ%wgm@gb 11? ne ?&ﬁgpﬂﬁlgﬂrﬁ 1l{%i gaur e§12_.é Thgg_3 1nven.1on

withnm ewttslong the tihahi § fioin Figuded. @be gomnectingombehanisay t istheld in a
ich, for.exapple an _bri.ng.,abput a connection fro

i o 2 P e ot AR R8P BorB SRR b et 80 of o

stk of BOPE Blbwslit priBfitersYioan doltalléddisepart 2 presents a

| ongi tudi nal bore hole 20, in which a tubular second

part 3 can be inserted froman insertion end 45. The

'ﬂfe%ulaﬂﬂ%}t Porbsents B36it8MinhHoPe RAE 20,20 $hidhed tubkiRPdechrd part 3
I's arranged wth its Tree end 21 roughly in the centre
of. bpdnserted Howandnssfionendidgulee atheq par3 Viainperted iafo pgerX so far

G DG ATEB TR B APt 0L B2 e

i.nserted. The retainer bore holes 46 can al so be
formed from an annul us. Above the retai ner bore hole
46, part 2 presents a ring clearance zone 47, which is

TRR&FKII 19 of part 2, in the embodiment 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.



towards the | ongitudinal bore hole 20. An insertion

sl eeve 48 is detachably placed in this. In

particular, this serves for the support of beating
woaddu®2@e wWhi ch have a driving connection Wcthipbd®/09699
driving device 13. The insantion sleeve 48 |ikew se
presents an internal bore hole that continues the

| ongi tudi nal bore hol e 20, mhich i s expanded towards
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fornmed byfour electric notors 39 arrang

the sapeespaskipebearing shafis 5¢,eveg a@tﬁsé’aafﬁeﬁeﬁrgunatr‘}e?wsﬁw&ﬁ%ﬂmed asa
b Qvalléh]hdrﬁoﬁe IRSE 4S KueR o HahBorhO HFES PP RARENBE AEINAnd includes
shafts 50 over a step-down gear unit 42, which is
at drestene stationary sing alithdnternal swring, aifeile Alsovesyigh external gearing
L RN] I
LA G KSRl RO b B, 1 1 HBSUARREshln, as
wdlkeasiasheft géreeater witht :hdraewhg comakctipado thedeardnpcshafts ﬁ) a
driving connection to the driven shaft 40, 41 in the
enbodi nent shown, as well as a shaft generator with a
Ok ot thidte GRAGRCIS P8 arkfhghd 6n BRAJHRBEHoRMAL bSarkid: sh& 80 @ee Figure
nor e Blnlons 38 are arranged on the correspondln
ZesavelngThese pre meshed é@hramgeme@al geaiingJd| ) the ‘piiside cgﬁlgnference
FEESTIGA 1 lgg 2% 8¢ ﬁ%‘at&f"@rf dﬂ)‘ﬁezngﬂﬁ Ao e@%f fleSdalerings 22 are

circunfe camrin as t e cam oper ated
arengoinwhereby eaﬁhmmnaing@fesemts earraspendingalidingZams @3 or a link guide

8 MRS BB R ATy BROREREN, B ASRPSPIhDS e

@?fa&ﬁ&ﬁrﬁ@ft% T1% rdane 3141,&|e6 Qetvﬁbgurvﬁt}ﬂrml pedifion by andeomtact
0 ich t contact, elepents 7,.8, 9 can.be shifted
RoSHigB eH- VU 18RRI theoWitPsTaRaly nd Fantactc B of e Sontac

da8dnkd HNmdst be\iotdd thRAREHartk QuidiSteMin Irehupya lforad Sorfaui eREdent 9
positions of the contact eleénents, it nust be noted

ant dke mwpwmgsq@gg@rﬁ &therprise gllpantazt plgments dobt Qate arranged in

ﬁnﬂ npanylng camring. Oherw se,
tﬁ%F con gSIt 8, 9 are arranged in the
cont act p03|t|on I I |n Fi gure 2.

In Figure 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 paralle] 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



In Figure 1, it is particularly shown for the contact

el ements 7 arranged in a level 14, that these engage

in aretaining indentation 12, formed as a shap ring
wooaM@204®, on part 3. This applies in the sagamEpayns/009699
for the contact elenents 81and 9 arranged in the

| evel s 15 and 16. The different levels 14, 15 and 16
with contact elenments 7, 8, 9 are essentially
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ﬂnggﬂ%ﬁ%MBQ&megﬁemaihva141he cont act elenents 7, 8, 9
are formed so that they are essentially claw or
| at ch- shaped and, on their inner surface that
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20, present a concave curvature, which essenti al
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lhﬂﬁQb%&ﬁo?ﬁkrﬁggﬂprtlng rings 25, 26, 27. At the sane
nt

e co ct elenents are force- and, in
particul ar, spring pressurised in the direction of

.he thdr it a
l%gtgg GOTIEsy Wg% td’ ? %lét Al(?r% téig tlmg ﬁgnigﬁt ¢ %%h %%u?egl InkFlgure 2, 1t is
paeutitiri:MIy e@fdehmaﬂih? adritact eleitnﬁma Gl & 9 bﬁz:hamffegege leenierid s132 f96 or
an, i nher r e e see Fi of .
ik eredninengs 25,25, 26 ekl bRl fidehes o dpraiy msice
B3RS d@stdh ofike Intétor 481 dtehe fonfudidl Ree Béled DO SF phrid 2 This is
surface of the ring 24. Flggre 2 corresponds to a cut

RAISEhlg berraise plitbe ilfferenallnl-{ g3l orpliingcams 3pfitheyeamerings 22.
it is particularly evident that the contact el enents

7, 8, 9 of the different levels 14, 15, 16 or the
Eamppamtrmggzzmresgsts 267 @itssaside Grebmderentie3ewbich is meshed
Wlﬂ‘? aenlgigusmsr 1V0tybe£1r?r\{\éa§rﬂ tfhr%leldnag Ibgtﬁ 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



in the direction of the interior 18 of the

| ongi tudi nal bore holes 20 of part 2. This is

possi bl e because of the different |ink guides 28 or

v b@dsogh7g@ans 23 of the camrings 22. Each cawchjgpshodidoosoe
presents gearing 37 on itsieutside circunference 36,
which is neshed wth the pinions 3 8. Pivot bearings

3 1, fornmed as ball bearings, are arranged on both
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coupling device 52 is shown for a further enbodi nent

(Rt fhoheCHAT EH QU A TEE N HITCHR PP ST B it a oothed
1%@Q§;QQEE§;ﬁPCT/EP2003/009699 13 the rotationa
nmovenents of the driven shafts 40, 41. In this way, a
corresponding synchronous rotation of the driven

h d n dg b fat:
£ Rty o Bl Sobnp @Dika 38U R Ghe GANEIARA'S o
@h@mﬁntﬁmeterasubfannpiéioanmupl ing device 52 is fornmed by

a toot hed wheel or pinion 54 arranged on the
corresponding driven shafts and a chain 53 that is

m@w 2\ Rohthet STdRenbET baRVE AW G @TRRCUbPOItiag ihBes are visible,
di fTerent pi ni ons 54 on tEe driven shafts, is e over
hile thi 52k £1emENIE S S leveltd 5o AEFPBSIETE 0B Yher e fraansed
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gear set. A correspondi ng nmechani cal coupling
piem:tcéleSiZﬂbwt tilbgheit Iventaeir posgionshiafradially fogvandst thesingidp in the

t he r
o B8 BRER Rl b3l TRIA ) SRRl POBLAN Robesc 16 unilhe
d’dntagt aénattf.@ of’ &ivill 186, 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.



whil e the contact elenents 8, 9 of levels 15, 16 or
supporting rings 26, 27 are arranged |ying bel ow
them It is furthernore evident that the contact
woemankwsiy of |evel 14 project the farthest Agr/Er®3009699
contact position 11 radially towards the inside in the
direction of the |ongitudinal bore hole 20, whereby
this projection decreases up until the contact
. e |
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mlwehﬁarﬁlbneﬂiy stpdaineisusirgdhafipyres owar ds the inside in the
direction of the |longitudinal bore hole 20 in their
respective levels 14, 15, 16. The adjustnment of the
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rpmmmgt indentatigng 42) ﬁore@éefm suap [ripst groeYear4% of pagt, 3.58y using the
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am;nﬁetlaztndt ben baneasilyn gpe@ddabe remmst eghtioht At tleeisame time, the

ct p tian. 5 .via th COrr espo din rin .
Qe BY U g, iR R o SERRERERY g SR 1T Fprresponding
dobifion E@BER G (&k Figiné 5), WheBby, homevérhie 1d e&&(ﬁgb(ﬁs@l@ to dfocafeGuch
are radially shifted towards the fromtheir

DRFILIAE peRiREs 53 de the dsiyen ghathdQ; 4l nike Pe%r&&sgeﬁs Podhe pigieny 38, the
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the’i nner surface 24 of the camrings 22,
In these contact positions 11, the contact el errents

]}the congec%ﬂga&%al‘tg 2t 'cﬂl% £ HduEF B 'afé Shected again quickly, the 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.

It 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



retaining indentations 12, formed as snap ring grooves
49, of part 3. By using the electric notors for the
driving device 13, the connecting nechanismis
weotimetors: el ectrified and can be easily oper @cedpRo3/009699
renote control. At the samastine, the adjustnent of

the driving device can be neasured by neans of the
corresponding position sensors 51 (see Figure 1),

ere . however , it |s. al L I .
offS] s RS s P RG RITRNERE py By onfffinf pltbfdbism
de@ting @o Hlaitentid), the pinions 38, the camrings 22
or, where appropriate, also to the contact elenments 7,
9, 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 camrings 22 are turned back to their
passive position 4 and the contact elenents 7, 8, 9
nove into their withdrawal positions 10. In this way,
they no | onger nesh with the corresponding retaining
i ndentations 12 of part 3, and part 3 can easily be
pul l ed out of part 2, It is still noted that the
connecti ng nmechani sm 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
ot her 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 pl ace, and
this inserted part is held in place and position by
t he connecting nmechanism according to the invention.
WO 2004/ 020781 PCT/ EP2003/ 009699 16 Connecti ng
Mechani sm CLAI M5 1. Connecting nmechanism (1) for two
parts (2, 3), which are at |east



partially insertable into one another, with a

cam operated conponent (6), which runs on bearings on
the one part (2) and is adjustable between a passive
veodooaptazsie position (4, 5) for shifting a nuwoerpedosnosoe
contact elenents (7, 8, 9juébetween a w thdrawal and a
contact position (10, 11), whereby the contact

el enents (7, 8, 9), when in the contact position (11),
mesh in a retaining on the other part
(3), and with a drlgggg&% gﬁ@gﬂlgg for the

adj ustnent of the cam operated conponent (6) between
the active and passive pgé’ti (4, 5), characterised

in that the contact ele , 8, 9) are allocated

in two or nore levels (14, 15, 16) essentially

parallel to the insertion direction (17) of the two
parts (2, 3) and the cam operated conponent (6) for

shi ft;i ng SR t
V\ntho}rawaltBﬁn 9@%2§%g?hp03|¥?%ﬁs f%n %%)ef Wﬁﬁﬂocateoleast
t o each | pséhlly imdertabl intb@ne aﬁothetowrth atcamgopmdmmnment (6),
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tubul ar. PBassiwerumdcidtivg p’&ﬁlbﬁr(ﬂsﬁb £ Qhidkiin}d at MurkbeRi &N bontact
or 2, characterised 'bn that this nmechanism (

arranged Plmenis (b & bSWeEES)“"E?dr%"f?é apha copiest I%%)tloar(&lo 1D),
in parti cyhabby ihd cbﬁtﬁc’cv@éﬂen{sl@%s Wéitlﬂ tﬁ%n&%ﬁﬁd&sg ip (11),

part (3) can be inserted | east one end
into a | omgsh ifd# meipiningr iadensation((10) onfthe hideopet (Harnd with a
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clains, biéteracthenctsednd @aztshmtpomhen ¢a i), ofhakadt@dsed in that the
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essentially parallel 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).



on an inner surface of the ring (24). 5. Connecting
mechani sm according to one of the previous clains,
characterised in that a camring (22) is allocated to

weabvslogwel (14, 15, 16) of contact el enents pef/Er3e03/009699
9). Connecting nmechani sm aacordi ng to one of the
previous clains, characterised in that the contact

el enments (7, 8, 9) run in bearings in a supporting

ring (25, 26 7) in,such a way that the re : .
a0k avt Eoisefl ahPRRSRY Beelng, 1B, aF i HES provious  claims,
posi ti ons cha@ctedided in7thafCeRrani-opegated cdiaponsnn (B prsehicng least
to one of the pr‘evizoﬁgs cl %Errs . Characterise j.&géhat

a suppor t PRyCa Fige (23, romgblypmyning og begringse Wit §liding fams (23)
level (14qp dwinndiShirtad of SRIWMELHUNY Mechani sm accor di ng

to one of the previous clains, "~characterised in that
the sliding cans (23) are formed on the inner surface

of t f&e ri Elgnr{e %ﬁ eq ahiglﬂka&#}cﬁ{(‘% (tgszme gof E‘an gl?éﬁcjuggclaims,
mechdani sm according to one o previ ous cl ai ns,
char act er ckadcterisddhint thirh e com ming22)ek attecated( 16, cagh 1e99l, (14, 15,

with a locati el enent that runs on bearings so
that it ii&f&ﬁg‘&tﬁﬁeﬁ?@tﬁ@f‘g{?ﬂe, isin contact wth
the inner surface of the ring (24). 10. Connecting

mechani sm accordi ng to one of the previous clains, )
char &t er Conrpeiing tipeghanipe awerdies te) epemf fhe pgevigyy flaims,

force-  andhahite PPN By ATAEEEO03800059% bidings n o

particul ar, Spring-pressurised frection of the
wi t hdr awabupposingi g (2516, 27) .in Gurlnecwin ghatetbipaies adjustable

accor di ngpL0..0Ne HitnliliGralhd CoRtdSe SsolB 10, 11).

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



characterised in that the contact elenents (7, 8, 9)

of different levels (14, 15, 16) present contact
positions (11) that are shifted in different anounts,
Va0 200aa8t7sr adi al |y towards the interior. 12. Gonnedobngsoo
mechani sm accordi ng to one 18f the previous clains,
characterised in that the contact elenents (7, 8, 9)

of one level (14, 15, 16) present contact positions

(11) that L N0l

ad al Iy PEUENE B u R TR ASGRIREE o vk ositon
mechani snm(l&.cordi ng to one of the previous clalns
characterised in that the contact elenments (7, 8, 9)

of different levels . (14, 15, 16) are arranged of fset

t o ong angbhecting) rhévhaiimC itbatigntibabne difr ﬁfét pﬁ&inc(uSObIalms
14. Connectin nechanlsn1accord|n% to ane

previ ous E1apererisedoingthat the, contagt clemeptg (7,08, v%t(’fkfhgﬁrﬁﬂg]@vels
(31), in parthCid)afrenl bolfd fbﬂﬂéns @rl&ha@%f@ﬁgﬁéh in different

bet ween adj acent “cam rings nnect i ng

mechani sniBewsy, et ln@tmhaéhéomrdsﬁsnmw; ous cl ai ns,
characterised in that the camring (22) presents a

guide slot (33) that runs in the direction of

rotatizon Ca#jectifghrmastinistheaotiing 34, o@b)ofothewWpiettvus clanns

essenti al | nd acti e posi t 4,

the cam r?li/f’d' h‘ ;ﬁdpégaﬁ@f’ EPHRG Stpm (ZO%APS Gﬁé?%?vel (14, 15,
PCT/ EP200%84 015}9@99 corkikt IositioRN (189 tehdd Car S RRIRBAN a8 Mast in different
according to one of the prevjous clainmns,

char acter?@‘é‘ﬂl’cﬁrﬁd@ﬂhfo"f%@“b%’qufloﬁg (22) presents a
gearing (37) at least along one part of its outside
circunference (3 6), with which a pinion (3 8) that

can b2 r oCannedtingy mdebanisiinvacwgrdieyitoecoicl 3F thes paesious claims,

characterised in that the contact elements (7, 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 pa:rtiéular 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‘_armined.



17. Connecting mechani sm according to one of the
previous clains, characterised in that each camring
(22) is driven separately. 18. Connecting nechani sm

o6 sidiongs t o one of the previous clains, PCT/EP2003/009699
characterised in that the dpiving device (13) presents
at least one electric notor (39), whose driven shaft
(40, 41) has a driving connection wth the pinion

(22,1612 RRRRR BRTRRET A 0%, s Ui

el ectric imiran&r(séiﬂin thae tiad d:ancﬁhQQZZ) @résbets a@’ehﬂﬁ@(ﬂ) at least
shaft (40, 20, Conne %nglfchanl m accor di ng

ohe. of |t hAISHE b SO Seite (T tih HHoR AP TiaB (8)
or nore diiayedh tehiefatad b@4ﬁ>e dﬁlﬁﬂg Pévide (@fﬁn&hes nor e

el ectric notors (39) are arranged in th

circunferential direction (30) of the cam ring (22)

at a q4gi st %ﬁt‘?ec&%? ML 03E RO LR @ﬁ%]m Spange ttllleingn‘evxous claims,
mechani smaccording to one o pr evi ous

char act er chaucfenis¢echimt thpt erch osm (88 (22Mid driven depavitely,
connection to different driven shafts (40, 41) are
meshed with different camrings (22). 22. Connecting

nmechag] smCaaswRtith Needh@nigMe a@(f()rdlﬂ@ for Q¥é OFS i Tkéﬁous claims,

characteri sed in that a step- c%ear uni t (

particul aft a"ﬁ“’é’ﬁ“ﬂ)“?d@ﬁﬁ@%%‘f“@ NEPZ@@BM%@Q“C logyt one
cal l ed ha

driven shg@ﬁb%ﬁéﬂ qﬁ) Qgﬁ}e %I:i‘%ln %&5{?%@6@1 Conn n%%cuon

mechani snwgbéhﬁmnlng(:i?d one of the previous clai rrB
characterised in that the contact elenment (7, 8, 9)
presents a concave curved inner surface (44) and/or

I s fdpnmedCessetibg ahbohamerlgeedhdipedio 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-



running in the direction radially inwards relative to
the supporting ring (25, 26, 27). 24. Connecting
nmechani sm according to one of the previous claimns,
wharaotesi sed in that the one part (2) presemicg/eboo3009699
| east one retainer bore habe (46) for the driving
device (13) inits wall (19), inits insertion end

(45) for the other part (3). 25. Cbnnecting mechani sm

accordin i
char act orieu 4R fofle VB (BOCH H3ac RkEen the iven, shat (10, 41
end (45) puigsaot 88xan interior ring clearance zone

(47), in which an insertion sleeve (48) is attached
in a way that it can be detached, which is forned at

| eas$s f or CéiiRctidgOnddchalien SatRdidg @b bdive of afiier pfegﬁ)ué 2&231ms
and for the support of the supporting, rin

27). 26. ermtexiseddnrBat e comesCceleRert(d, ?o%o%sfi??s } fncave
previous glal n%sner &ﬂ?z{g:@c(ﬁ@)r LG isnfdrﬂl@& Jsgbﬂuﬁlﬁ; %\}eﬂg@ﬂlaped

i ndent ati on e ot’her part (3) 1s forned as a

r evol vi ngrusniap in ithegdigactiow eadi2llg) inwarAs réfativestot tha gupporting ring
mechani s 2§ %é)?(;n)j ng to one of the previous clains,

char act erise that the retaining indentation (12)

in the other part (3) Is expanded in the direction of
the contact el enent 8, 9

) .. 1D 2004/ 020781
PCT/ EP200SPH6ES0 mes anz%n F5hRnNg iR g ‘?—Feé’% ﬁﬁ sRyevious claims,

accor di ngcﬂﬁa&@ﬂseﬁflnttﬂﬁt 1BE SHé F&iﬁ (B pRéseRes at least one retamer bore
characterised in th he cont act "el enent

9) is
essent i al haje {4 rf@fdthe §§Vmﬁa1FVIP? (3% ig lltawallc{ﬂé) in its insértion end
| at ch-sh . h di t

at ch-s agggﬁm%%unﬁg?ﬁgﬁ%éng nechani sm accordi ng to

one of th revi ous characterised in that two
pi vot bearings (3 1) are arranged on each side

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).



of a bearing shaft (50) that has a driving connection
wth the driven shaft (40, 41) for the pinion(s) (38)
in the circunferential direction (30) of the camring

Ww82004/08081 Connecti ng nechani sm accordi ng to oege/Ephesslo®ese
previous clainms, characterziised in that the position

of the driven shaft (40, 41) and/or bearing shaft

(50) and/or pinion (38) and/or camring (22) and/or

cont (L. 48, an..he reqgiste by neans. .
of aa%t')si ;‘dlogli‘;]%%@é s8F ch(agm% .ag?spfdlg%:ogﬁ)ng’@ i g%ﬁ%c%évﬁ?‘%gmda‘m’
accor di ng charaeteeised irl et fiiccsonioBelemant(8, 8, 9) is essentially formed
characterised jn that tlgglag{'v n shafts (40, 41) are

mechani calfP {Pat LIS oHi 484 heir rotati onal
movemnent s.

29.  Connecting mechanism 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.



