; €3ensZnp46TZIR*WD 02/ 37008 Rot ating Regul ati ng Devi ce PCT/EP01/ 12554 The
invention relates to a rotating regul ating device, especially for val ves
conpri si a_pj bl e or rotatable val ve body, the saj i rising
at | east r\&gsog)@%ﬁh ing device for rotating a regul ati %8;@1Qﬁ52&§$2h can

‘be connected to the valve body in a noveabl e manner. Such a rotating
mes in
ﬂ !e or

regul ating device is for exanple known frompractice with i

the field of oil production. %éi:h val ves ,co:Bri.se a ball s\]fmmm ’M’H/ﬂ
di sc- shaped val ve body whi ciiotatiagfiegulating Devies| e bore in a

rotatabl e manner. Depending on the position of the valve body, "##¥® or |ess
fluid can pass through the val ve bore. The correspondi ng val ve body is for
exanpl e chmndovesdiont relafesi he @rrotatinge reguiating elevice, oespagiallyl orwkialyasi s

supported in the valve using,i.n r gt at e L With this .pintle as
regul ati n%f_’rBPré%%ta 8H’°£%ﬁﬁ£ﬁ '?R tF‘B@eYaﬂX?@gyué'ﬁ?%ﬁiﬂ%‘f;gi%mef”i?‘ﬁé%inm e,
connect edehst dnBDHSRALIAY "BEVIES f8F raRitingt A N@gdfatinge emamtnwiidhy caat bet ed

val ves. Such manual rotating regul ati ng devices for valves are especially
of di sadvegiinegtediecthervadie bBedy inoz mavgabld ®aANBead | evel . The actuation of
such a rotating regulating device can then only be carried out with
difficulty and requires substantial resources in personnel and tine. In
addi ti on, Suéh fa trbetiag nesguiEtingotavicegisr kgudxdmple Keewnelotheraaticealvithosi ti on
of the val ve bod){ can be only fﬁund or, adjust ed. i nade uateli) ﬂ% W th poor
r epr oduci YNausyvalveseindhediald 8f off peoqyglion: PHRh ivalves Gampriica Raflshapedy

regul atin aw] i é\gﬁ) {i In YW it can
be act uatgrd&ggasﬁtgf)g&gﬁg%r Eé%@gdum ISS éﬁfeegplgg? gﬁ%%@%ﬂ% E:‘/ecl)ft y;é d'Ir'hi S

obj ect i srcdatabledmanneel Bepending arhéhe pastionesfi thei walvefbadye m@eedr [@ssF~r m of
I, ~~ Cda,ml in that,the requlating el nt is aratati ol ] ar ich is~
Fa-pnal 1yt Baga thipyedl 15 yAeoBart el ngnaspeadhd aye il ng
devi ce qQudrhpIes cBhnected’ at A\PdiRY DA0N8 BrdurkfdldndeJo4 al patle MfictirEighani sm

whi ch converts a |inear novenent into a rotational novenent. The nmechani sm
i s drive-géppastededn whe hvalve unauang iace uatalabler manners &Vinibisopintled a6onver t s

a suitabl | r I he t . Se t.or <1

ot ati onale SR slEE Al RERENNACISREF 14, ARindThABER e forreReftels,

cor r esponghmtected @t izomavieablee nidriradri 45 achldtiag devie®wre madialipravigitetihe
novenent |inkage to the valve body into an appropriate pivoting or rotation
of the vaY@)ée%ody and therefore into a correspondi ng openi ng or closing of
the valve. In order to be able to enploy such a rotating regul ati ng devi ce
in a sinple manner with normal val ves and nornmal actuators or simlar, the
rot ati ng Secghl atamgl destatieg c aegulating atievieds aforarvaives adteat éspeaiadlyula. Thi s
can, for exanpl be flange-conpected, between th t uat or,. and. t he val ve.
Wih tne ASROTAURORIT B ERoPERIsE el BEE e 256 ARG ot a0 A ar t he
rotating enafiy regilabifg’ @&wate oo lthes UPT be kaphedno@x WathnalffiGutyl age of the
bearing collar or at |east outside of the bearing collar. Wth another

net hod t heequiegtsubstandial apseurgeatin| persennrl and dimenk RJditigppvdthetheset hi n

t he beari - W - YN £ e
rotat i ng Harpal Yl BEABEE HRE bolla BoBubl oy A5 1aRE Sl Bin beG
beari ng oonlyifsumgopatisistéel inhdeteateht arid with pegukeprodgcidéiy.ce. A sinple
nmet hod of providing rotational support of the rotating collar in the

bearing collar can be seen in that ball and/or roller bearings are arranged
The object of the invention is to improve a rotating regulating device of the type

mentioned at the beginning such that it can be actuated exactly and
reproducibly and especially automatically.

e —

This object is solved in relation to the characteristics of the generig»;ﬁrm of
S
Claim 1 in that the regulating element is a rotating collar which is igtationally -
positioned in relation to a bearing collar, and the actuating device qdfnprises at
\ “\
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between them In order to rotate the rotating collar relative to the
‘bearing collar, the rotating collar and bearing collar can each conprise at
| east one gquide slot in their circunferential surfaces ; whj ggég e of the
slots rundQQ2/B4008| |y straight_and the other essenti aﬁ"pi %ﬁ’%{j to the
‘longitudinal direction of the collar; whereby ," an engagi ng el ement of the
mechani sm engages both slots. If this engaging 2 WO 02/ 37008

PCT/ EPO1h2554 el enent npves al ong both slots, then, due to the dia ?nal
al gnrentieast oRe BBCHENBITLWNICR SRANHEnA NS QYRR IIEI & iSRGt he
I ongi t udi pglebhection of both collars is converted into a corresponding
rotational novenent of the rotating collar. Here, the guide slot running
straight or diagonal to the longitudinal direction can be fornmed in the

e beadi TP BlongRn s AEVE 20TnEdsN sl s tBbiEk Lt 7t 58 Seriraslefe” "
arranged Ady Eovverid &sLigbleQineal nivénidift fhﬁﬁrthéllac&@&éraér_ $vemRes ihR) &

positioned circunterential surfaces of the collars. This means, for

exanpl e, motationahemgwement| of the tietating edllag 88l regulatingr elemeet. ohhene si de

and the guide slqt i a e | i i I ol lar.
For the ctufFRpPong RuRdAPEE BRHe e Rr % Tl Puo o FRAGRRIGC er e
regar ded jakaggvianthagesius bddytiney aarapmoFﬂmepivbﬁng loe rotatieni oigtheoldlae and
bearing collar in facing circunferential surfaces of the collars, i.e. on
one side RV aRd thekgfore dta A cATeSRONARYY OReMinG PREIOSINGRIJVBMEHE i n t he
rotating properties of the rotating collar relative to the bearing collar
can arise in that the guide slots are realised in pairs in the rotating
col | ar ankh ofuerteabe rable dbl employhsuatby edating aegulafingudedicss irotas singple
positioned dianetrically opposite the corresponding collar jn the.

i r cunt or BAONGT Wil fiRrmal PEVES ARh a5l ARRIrs O Uald: | b6 (AENB: de
slots ,Canreg,%leﬁmgeaéwaél Yare BEAIrbXlideRN @s! An Piheif&tib® meatR, tTHs! @i fordi nal
direction of thé collars. Inproved and easier rotating characteristics of
t he rot at éxanplel baflange-desnebdtesl hatween the aciyaiarand esvalve.t he rotating
collar run spiral shaped, i.e. gui s-. running diagonally to the

| ongi tudi nal direction are fornmed in the rota ' “collar. 3

With the relative positioning of the rotating collar and bearing collar the rotating
collar can be rotationally supported on an external surface of the bearing collar
or at least outside of the bearing collar. With another method the rotating collar
can at least be rotationally supported within the bearing collar. With an
arrangement within the bearing collar the rotating collar is protected by it and
needs essentially no dedicated bearing or fixing outside of the rotating
regulating device.

A simple method of providing rotational support of the rotating collar in the
bearing collar can be seen in that ball and/or roller bearings are arranged
between them.

In order to rotate the rotating collar relative to the bearing collar, the rotating
collar and bearing collar can each comprise at least one guide slot in their
circumferential surfaces, of which one of the slots runs essentially straight.and
the other essentially diagonal to the longitudinal direction of the col,lz;g\/whéreb)i '

an engaging element of the mechanism engages both slots. If .,f/h‘l's engaging



WO 02/ 37008 PCT/ EPO1/ 12554 A constructively sinple engaging el enent can be
seen in that the said elenment is an engaging pin running transverse to the
| ongi tudi nal direction. The guide slots can be realised nore si if they
.exhibit tWE® 0220@Bdth so that the engaging pin engageRCh éﬁﬁ’%ﬂ"ng%%osi tely
positioned guide slots at both its end sections, both in the rotating
collar and also in the bearing collar. In order not to directly introduce
the engaging pin in the guide slots, the engaging pin can be surrounded in
the regi celenient ieovas along beth Bipts athenadgeoio 8& diagopah eliggmentriob tgei de

Tnvent  ord i SERGSF efichy it 8AGhGNG sl B FRGARoh "D,
in the | ofgtht oéliarel isdcoeedriean it Aheoreeddondingndtationak guevdrhant of tthe

| ongi tudi nal direction of the gujde slots, the engaigl ngqpl n can be hel d
rotat i ona'lolt%i'”rg gollay Hesentthal Oyiden siats rardipg astraight i n el&d B enent

which is H @gcg.h@ddwébtfamn@éw Rrin eegqhg'rapdt%e@amr é}%d)tegrrésb&ma@ di na'

hole in t ing collar h| S enent “forns ano part

mechani snthelother giside soteaalbecforanedrin tie beadngcofidre rotati on of the rot at| ng
collar relative to the feed el ement, guidance of the rotating collar at the
sane tinme, the feed el enent and | ongitudi nal hole can exhibit at |east

partial | yTﬁ*er%' isObapoSHiNRGSRaE e guldd Sidts a@ﬁﬂ%ﬁbb@ﬂn'tﬁe' r@taln@oCamvem ent
if a conpletely circular crosssectl on es[‘)mm al the feed el'enent is

only not mcbgmtbeanngmnaegn mpp@aéely pqsnt edsclfwénf@eemtleélsugf@@esmi tse t he

engagi ng ord r to [eg ref

engagi ng %?'ﬁ“? %ﬁf‘@ vﬂy | blf%‘{e trl] {_ﬂet gH gt"? 3@? ré%%é\% %l'gar 'gl | ars,
the feed gir oﬁmeb@dggmaﬁbeﬂnd@bmw@drang@d Bnahe apbusité Blechetrent of
an actuator device. Such an actuator device is for exanple known from EP

1024422A1beagnacellash a~ --' . actuator device the act uatl ng element is
electrically controlled for ex ~~~~~ /i',on and ~r31.';~ withdrawal relative
to a suitable actuator housing. Through th ~~rel ~asable ., ,, ' 1. WO
02/ 37008 PaITIHEPOAd)l phdeictionree assigomeat biidte ggldel smmnit naayl hbeedeebenent

e 222 i - RPenBREPUET o) et R ARG ot ity 0

collar in facing circumferential surfaces of the collars, i.e. on one side of the
longitudinal direction.

A further improvement in the rotating properties of the rotating collar relative to
the bearing collar can arise in that the guide slots are realised in pairs in the
rotating collar and the bearing collar, whereby each pair of guide slots is
positioned diametrically opposite the corresponding collar in the circumferential
surface.

For reasons of simplified production the guide slots can be essentially equally
long in projection onto the longitudinal direction of the collars.

Improved and easier rotating characteristics of the rotating collar can be
obtained if the guide slots in the rotating collar run spiral shaped, i.e. gui

running diagonally to the longitudinal direction are formed in the rotaji ag‘collar. J



In order to be able to nount the nodul ar-type rotating regulating device in
‘a sinple manner on an appropriate actuator device, the bearing collar can
exhibit a radially outwards protruding ring flange on éé !ﬁﬁSt nount i ng
end whi CWVQaQ?/BZo&%nnect ed to a connecting end of the T 1 ce. In
“order to essentially close off the rotating regul ati ng device opposite the
ring flange of the bearing collar, a termnating ring with a radially

outwards protruding ring, flange can be rel easably nmounted on the bearing
ol 1ar  opbGonEGHEN Hble 508G ament S8 Bensan Briat fie, At SEeetho ur o
good 1ot afLRG ra@l?gj;Biherﬁnﬁifngtt%sﬁlelé@t'ortﬁeq&@iﬁfdiné?‘d‘irebﬁoﬁsSe”t tally fix it
axially, at |eds ne axi al "bearing can be arranged for the axial fixation
of the rotating collar relative to the bearing collar between the rotating
collar and the termnati ring.,ln order to facilitate a suitable support
of the rothgt PrigecuPtensar,Be eafitke rbed aiarbLf &L erhbtfaceett WidtSeS ohe

axi al beahanheCény @bfrﬁé?@béseb ) dpppsitepdsitiresl @lideoteeadoty col | ar
and the rotating collar and/or between the téermnating end of the actuator
devi ce arit$ ensbsedioasi bethdpitherotating gplirsrandhalsappdhe beadrg ePliy- of t he
rotating collar to its initial position, the engaging pin and/or the feed
el ement can be subject to a force in the direction of the ring flange of
the bear ilnggumlrl mtl. tSutitecty iatrpducsl ther ergargmgy bpn oint mAm_egmidm stots] Hmpé e
manner in that at, |east one spr e| enent rrange n.or op the

ot at | ng ansaaing PigSalnbecroundeddn the Tegion of. Ro\GIoE Sictd by pal'ahdey o
02/37008,8ﬁ;“§§9#k&2554 A sinple nethod of arranging the spring el enent can
be seen inthat It is arranged effectively between the ring flange and the
engagi ng pin. Here, the arrangenment can occur between the ring flange of
the termpating ri and, al so between the rjn | an of. the bearing collar
and the ciEanAg SR ek adig BRdog ety Shube TBEShatiphasorng 16

conpr essiRB iwAntide. fNdrdet tb MeciMabeh SHAPR RYuRibANSItRE eighlidy pihNnakéder to
be able to arrange the spring in a sinple manner during assenbly of the

rot at i ng 'pegitidinaltiiregtion ©é theycellars sgdnenseadetit indhe dengituginal slivegtior o t hat
it can be | e I i L.hect ] ; Lag..collar, in
whi on endd ¥ S 2RBE 408 8sr R sEN RN G R ok BRI, PEIAE Bps i
out war ds ify oéntrali segtiodda 4 K@artgeleertWW!athVeisxjppagtédtiha rrﬁangwér: ahgengf | t he
termnating ring a conpressiQn spring is arrange spring el ement. In
order to qjg"'ﬁ%‘?"geﬂbahr'r‘% %ip‘?gﬁuldir%' hﬁg%m t%r%@ﬁj%cafﬁi- 3-8591 ?qe@nelsm%e
spring bef@Fth%nSﬂ‘lérgfgrtrcﬁltﬁéirh’é'cﬁaf?\iérﬂe rotating regulating device in a

[ t he

si npl e manner, ge flange can be in contact with the ring flange of
t he bearing collar in an end position of the spring bearing collar. In

order to be able to nmount the spring beayin lar . i.n a sinple.manner
Gur g adBeiRt o pRafe: Rbatitfor ™ siihieolayoH < Yool heBulE e
col | ar C?tﬁeefébbbé|bme‘hlt’,32uih@né@%fdhée@tét eblidrhat fft08afleatifR, thédeed

| ongi tudinal slots in ich the ends of the engaging g/ln engage and the

sai d endselamenhdnsc kangitiginghole iane AYRIbE pfolsast RarkaldgecCirtdag8rossn t he
foll ow n N a -&m&oi t he. kd i i i in nore
det ai | bge’seecgeghﬂfﬁgg@ gﬁ%ét’é enc oésigg Cloﬁ(’?h@ﬂar'fa%{m%%&&%ﬁy F @?ﬁm%@c@ére
shown: section especially of the feed element is only not present in the region where it

holds the central section of the engaging pin.

In order to regulate the feed element and therefore the engaging pin in a simple
way in the longitudinal direction of the collars, the feed element can be
connected releasably with an actuating element of an actuator device. Such an
actuator device is for example known from EP 1024422A1. With suehram -
actuator device the actuating element is electrically controlied for e:)élﬁﬁgf‘lon anq "

withdrawal relative to a suitable actuator housing. Through th j'reléésable

LN
¢



Vo, > o~ ., 6~ T~ WO 02/ 37008 PCT/EPO1 /12554 Fig. 1
shoms a Iongltudlnal section through an enbodi nent of a rotating regulating
devi ce accord|n9 to the invention which is releasably connected to an
‘actuator W .2 shows an enlarged illustration Rfe TAEROYIRM rent of
“the rotating regulatlng device according to the invention showmn in Fig. 1
and Fig. 3 shows a section along the line I'll-Ill in Fig. 2. InFig 1a

| ongi tudi nal section is shown through a rotating regul ating device 1
accor di ngongectin i ¢fv astuading ptement aadi taad flemant {Be afPridPsAtadeRE 7 and

s f'a”Q?HSQé}ﬂgﬁégﬂitth%céggﬁ@ 'diémeR |52¥ra% b f 16 YRk Aee eléfe%‘?er%an he

actuat or deviceé one e r| ¢ not or

drives a thatdforedvahe @ngagingginwher eby a ball nut 46 can be rotated by t he
el ectric nmotor 43. The ball nut 46 is supported for rotation, but cannot be
di splaced axially in the actuator device 25. By rotating the ball nut 46 a

recircul %'cﬂﬁep% lbesabladﬂoerr@npfthé fheodlﬂéﬂ typer RatfHg VébLﬂétmgf d@%@qnl@ the

| ongi tudi nal direction of the actuator device 25. "An Tactuati ng el enent 24
connect edsimple mannecpnan apmrngnaw actspiandiemcamhesbe@mmgagpuﬁronargewlbm spl aced

and therefor | so, a feed f the .r Ln Latin ce 1.
The 1eed raaf Sduirt8 HinfufifEding, fafue hoa BRRLRRE SR I e

hol e 23 cfarfod eb@iddied €@ hlcdhnéciig éh@of meaé¢tugtdr%@vlo@tl ng device 1. The
rotating collar 4 is supported |n a rotatabl e manner by ball and/or roller

bearings 8 in the inside of a bearing collar 5. The bearing collar 5 is

the aot udoTURoe Sesdnllh Yo Hir i RRng realRyBE IR BRRSHH #R ARG, %5,
t he bearlflamgeololf atheb beahingi tellar, radieaninatiogt wagdsvitbr @ rradiaflg outmgarﬁi; ange

26. At its end opposjte the poun end 27, the bearing coIIar
connect ecPrPBUEINGLINg fr'%ﬂg%@arﬂ pﬁdeg@ng@OW‘W& A g’l? Rea1iNg eQllag qpé’&’ﬁﬁ‘?l y

out war ds (?W[ ng flange 30. - r (. 7 e T G
WO 02/ 370@%%&’ E@gelrjd12554 The rotating col lar 4 is supported for rotation,
but axially fixed in relation to termnating ring 29, which is connected to
t he beari n%col

by th ial beari 3 sim./larl
bomnoc ] Al cofhegtionnin aifief i BrstE beBd sy e RRRraY pLuR iiine
collar, but to essentially fix it axially, at least one axial bearing can be arranged
for the axial fixation of the rotating collar relative to the bearing collar between

the rotating collar and the terminating ring.

In order to facilitate a suitable support of the rotating collar also opposite the
terminating ring, at least one axial bearing can be arranged between the ring
flange of the bearing collar and the rotating collar and/or between the
terminating end of the actuator device and the rotating collar.

In order to support resetting of the rotating collar to its initial position, the
engaging pin and/or the feed element can be subject to a force in the direction
of the ring flange of the bearing collar.

Such an applied force can be obtained in a simple manner in that at least one

spring element is arranged in or on the rotating regulating device. e



For the transfer of the novenment of the actuating elenent 24 in the |linear
‘direction into a rotational novenent of the rotating collar 4 relative to

the bearing collar 5 a nmechanism®6 is arranged as actuating device 2

bet ween tW&)pﬂ@zggﬂlars. The mechani sm 6 includes the PG%HE@O@H@E§422, an

“engagi ng pin 17 as engaging el ement 16) ball/roller bearings 20 and guide

slots 11, 12 in the rotating collar 4 as well as guide slots 13, 14 in the
bearing collar 5. A central sectign 21, see Fi of the engﬁ ing pin 17

. : . 2, .
is held if $iRWig é@@th@ﬂe%ﬁfraﬁg'r@nﬁ‘%ﬁﬂr@@@?m@gt £an be $pedt iny td8 both
si des out I ' ' I ' t
bal | / rol |%’?£%%é§fieﬁ§§ﬂ’zeg¥’ heé%n Zﬁg g ctli&(\){ésg?%%@?@@'%@?ﬁ”'?ﬁ%%&tﬁgd in a
nmoveabl e amamgemant taraobeur Betakekarthé eiagi framgetofithettbeminating uimgaandialsel ot s 11
to 14 in the |l ongitudipal diyrection 15 the rotating requlating device 1.
The gul qebelised e rraigiod b echeating edlar andshe siaedihg g 7 Anerkess”
| ongi t udi gl srﬂflnrg%h'spl@e }oaliselaedLaTohite S8lbABpRhGlandlih thd dthdy ¥ #eari ng
collar 5 run diagonally to the longitudinal direction 15 and especially in
a spiral temajpe. spring. engagi ng pin 17 engages by its extrene ends 35, 36, see
also Fig. 2, in the longitudinal slots 39, 40 of a spring bearing collar
34. These longitudinal slots are open in the direction of the ring flange

26 of t helnbe@er kbeelbléto arrahge the spigg ima @impleemahngr flidmy asgémblyeofspri ng
bearing collar 34 also exhibits a radially outwards protrudi ng edge fl ange

b . :
37 whi ch the fokatingheeguéating devies aBPfiRg begringFalancan peacoyushad. 30 that ilst r at ed
in Fig. 1 S (Y] N .ang 6. ) SPhi~Ag IS
arranged S8 o ayed B 1) fahghdSir Bt ebl G aGe e nEar CRaf HpoRhiohd
f1 ange 30ewnds tdiethee emigagingngin iengage. ambi whichr iexbibitachsradially 'outwardsi S, S
a, ~,, .. a, . ., WD 02/ 3700 ,PCT/EP@1/125?4 directﬁ?iono osite to
the regul BiOting pdaeiflangss befieen whieh sgddhenting Tlande pfithe teeminatingg
devi ce 2 il i i | G- otating regul ating
device 1 g@%g:}%‘nﬁ%@?%bﬁgs _n‘ﬁ%‘f%?ﬁ‘gﬂgaﬁ%‘én alrnéeeéa}:ﬂﬁnffi g. 2. The sane parts in
this figure as well as in Fig. 3 bear the same reference synbols as in Fig.

1 and only s r ti,oned. In.Fig. 2.it can especiall seen. t hat
onde gor ORISR, R B THIE AR an' Dl osfig of 3 E38 HsHAN o ERESHNG 35 o
t he | ongi beghimptokdraetati¥e, to4Be rwtmrr@hxegutmmgl @vic 6 a Blmpfe2 niteineRethehe
limts of the longitudinal slots 39, 4 gcj)gaposmethe edge flange 37 in the

spring be8fgafaces cap be4n condad avitmibegingitangepeisthebaasingcalige ineag £§dng pi n

17 makes : i i.tioned closer to the actuator device 25.
The end Sé@%‘f‘@ﬁéf%%&}% @ﬁ%&gi ng pin 17 are surrounded by the
ball/roller bearings 20 which roll within the guide slots 11 to 14 when the
engagi ng pin 17 ves in the lLongitudipal .direction 15 of the rofating
regul at i nl Ql5f 43 B¢ abiedo AL fas spdng bearing gallaria a sirls masmeridyiing

proj ecti opsgumbI&ftRESbfatiAG Pefuidiing elelRB, e bé&iingy coidt EMBXHiISIRIL N,
wher eby the gui ge slots 11? %g rungspi rall'y ar_lgﬁ‘;phe éuglyge slots Xl?!l 14 run
| i near | y. ofér icthe: disgctioncafitbe ezigedtangee twa tpngiitudingll slotg in whishrtheardisd by

22" exi bi 05 e PRardBiin fidadi el gfe i Sreleliafaahtg e s ry "
overl aps bppodirl theradidectarigear i ngs 20 assigned to the guide slots 11, 12. By
di splacing the feed elenent 22 in the direction of the termnating ring 29

usi ng the actuating elenment 24 of the actuator device 25, the engaging pin
17 can as Malep i R t 41 1. 12 up
to their gﬁﬁ?ﬁ%&%@%(@&t’&e@a %% H:?EH ri nge%&f‘ﬁ& @?eﬁﬁ%ﬁgsngag@%ﬁ]ﬁpwn 17 is
di spl acedmadre detaihzadedneatheiigutes €nctosed 3n tHelddwinge bearing col lar 5 which

is firmy connected to the actuator,device 25. /~.~ Due to the spiral
shape of the other guide slots 11, 12 of the rotating collar the rotating

collar 4 irpek@icHiRg aly sho®fAr r espondi ng angl e when the engaging pin ,.. , ;



WO 02/ 37008 PCT/ EPO1/ 12554 17 is displaced along the guide slots 13, 14 and
“due to the sinultaneous engaging of the engaging pin 17 in the guide slots
11, 12. The rotated angle is given by the diagonal ru ge.t/ i slots

11, 12 r WEx02/387008 t he guide slots 13, 14. The rotat i R ﬁ#@/%f@ used in
“this connection as a regulating elenent 3 for especially a valve body of a

val ve not shown in the figures. Especially an insertion end 47 of the

rotating collar 4 engages an appropriate connection el enent, which.is
connect edig-ol t HOOWS \?e?%vdwltW'%nﬁ"?'ﬁb@"&tqrb@’B?ocﬁﬂ'@r’r‘?o‘?fa?i ngaﬁ'?ﬂ lar 4

can be transfer At I far ey i I e. A
section al ong trﬁgg\aﬁlﬁg IIaI%IViSéI%I }é‘%lcﬁﬁal‘ijrlY%t‘éz tﬁg !?.’Ivle{é}ts@lri aglggﬁ: ggFiFég;?aé??Hi%he

spri ng beari ng corneatedid arsaetuaiarideyviasonpl et el y surrounds the bearing
collar 5 and rotating collar 4 arranged inside it. The engaging pin 17 is
arranged with its ends 35, 36 in the region of the |ongitudinal slots 39,
40, wher qi??j. 3 hesHywls 3P, entérgetie iiRistrati@e doff s hembbbiinidre stirtheurstatigg sur f ace
of the spring bearing collar 34. The bearing collar 5 and the rotating

col l ar 4 exhi binegslatingslevige aeeasdingde dhe ywention sheWeHNIFY. heddr upt ed by the
correspondi ng guide slots 11, 12 and 13, 14. In these guide slots the
corresponding ball/roller bearings 20 are | ocated which are attached to the
end sect ifmgs3 18shovs afsethion algagthedingiln-INTn Fy.@entral section 21 of the
engaging pirn 17 is held in the feed el ement 22. This exhibits at |east
partially a circul ar-shaped cross-section, whereby the feed elenent is
flattene i i LAGH 7 4 i fol |l ow ng
t he funcﬂlnﬁg'ng;%prmn c?%fng?gg&tl%;%r %&\An"il] rtmﬁg)'lolfgguﬁ??‘ﬂggzgé%ghgé’%g?’3| ﬁg to

t he i nverdadoonding tbr thef inveetiphaitnisdrazgised am anhinstaligtioasmodibile 7eand 66 ement

22 can be displaced . ip the |longitudinal, direction, 15 the rotating

regul ati H&f@&ﬁ%%ﬁ?&%'ﬂ%t@sﬁ %fohﬁ@lagﬁ’% QﬁVécq? “actuating ~ (-', .
L', %10 C il WO 02/ 37008 PCT/ EP01/ 12554 r el ement 24. \Wen the feed
el ement is displaced, the engaging pin 17, which it holds, is .

cor r esponthengicjuadps dlesiced25 | insludad aleleasbenelglectris arador ddr ol daotey

oui de oI s Bl Giso00AE 2 dtetyE bRl nbOfe BHh e DIRER b webiddtio o i e
sl ot s 13, mbtbri 48.t Tige A k946 Gk | sUppdried fopabiadion) beacannet be dbpeby pairs

of guide slots 11, 12 / 13, 14 are |located dianetrically oggosed. The gui de
slots 11,axalainethecachuatar sevicec2o By otating thatalicuy 45 argckeulaied palipect i ve

collars 4. ' toq i 1 ' M ; t y
aral | ol PR & wbilalherh (bl o1 Sinobda e oRgRIaRALpRSSRSRGY
di agonal | gctuator lhevigei 2B Ah actuatidg ddmant 24 noaniealddytosibier reciretlatiegl ballen t he

engagi ng pi.n, 17 ves along.the Iinear, quide slots 13,. 14, then ue to the
si mul t ane gdlgn‘bgl'éé??éﬁsmﬁgméy g'ﬁpggﬁgégle@eﬁp%alépcﬁ teegielement 122@?
rotating lbfdting raguratiflyldeivicedr el ement 3 is rotated about the |ongitudinal
direction 15 by a céertain angle. The rotating collar 4 is intended as a

regul ating el enment for a val ve body of a valve which is not shown and an

appropri a i f e.r i Il K i a_r tion of
t he val veﬁ-ﬁ%?l%@%!?w%@rze% Iogr %“ﬁnﬁédgﬁe%%‘%‘%&b lle(S: F(f)ag‘:ﬁ\rég "](i)% dlf) hQ&@%{ﬁ%'eﬁé'?n or der
t 0o suppor23 beaabtating cdllar Aeofr theubadtingareguitiagtde¥ident oThéeottidgmadiat 4on of
the spri n% beari na .col | arwg4 illustrated i i ression

in F and 2, a co
spring 33'SiYPRPFSAJRA g ﬁniwefibﬁgbéhl anyer %areéi’e@%g?@r‘t'?itﬁ‘&{r'ﬁﬁ'seri ng 29
and the e f j kd SAring
beari ng cof T bl ol 8 TheBeARKY CRIMEDS Rledeiolfhudthad B fs dlhiRg. 201 ng
pin 17 i send 27l facig the ¢cdrmeatitionaarico@s aff thdactiator davicad inthe2actuates ends

the Tongi fedvnarb. sROREE Jubenid A A%l Aeitlly dybn & Brp Sof ety )

.t _ . _ édtwards protruding ring flange 26. At its end opposite the mounting end 27, the

bearing collar 5 is connected to a terminating ring 29. This ring also exhibits a
radially outwards protruding ring flange 30.



WO 02/ 37008 PCTI EPO1/ 12554 Clains 1. A rotating regulating device (1),
“especially for a valve conprising a pivotable or rotatable val ve body, said
device caonprisjing at |east one actuating device (2) f i n

.regul ati n\ﬂ p%’%a98(3) whi ch can be connected to the aq:l\i/-g%ﬁﬂ/gf’%‘a
noveabl e manner, characterised in that the regulating elenent (3) is a
rotating collar (4) which is rotationally positioned in relationto a
bearing collar (5), and the actuati devi.ce (2) comnpr,ses, at |east one
mechani srﬁeeyowﬂnerpqilaﬁv‘bﬁ §uapq>qt%38r ﬁ@@@%néue ﬁi"@ﬂg fxsdain BiaiomdRenent .
2. Rotati ' dew:&e j LAk NaF CHRS edxjap t hat

t he rot att?ﬁa{n(raggélarmqjgg’ e\}ﬁgéé(cc%ﬂ;‘gi:fséaf{g?ggdggghg% d|b'r‘1'st géﬁlﬁz}{i on r)%‘dul e
(7). 3. Rmaaingn®! aedudimilary ati¢the cenrectingden 28 of Chaiattdator dyicelRdr byt eri sed
in that tHe rotI tin %Ilar (4) is at least rotationally supported inside
the beari'A§ a8 3?”8@% 4. Rotating regul ating device according to one of
the previous clains, characterised in that ball and/or roller bearings (8)

are arranged between the rotating collar (42 and the bearing collar (5). 5.
Rot at i ng fr@gtheatrangfedefi the maventemgoft theoastugtinghelepesti 24.14n dhe lingar

thel r i riiifiehontd Y rotifphdt BidBhas) SLing, et PORT Freltello 818 de s o
(11, 12, déhrinkAdolla®B, ahhebharisny 8iisaranged aeldcyuatingedahite arisbtiveenahder

essentially diagonal to the |ongitudinal direction %(3%15 of the collars (4,
5), wher e¥ip GHlaEhgAtp MgcharigEh® inclétessherfaed pirmant %%?ngﬂfﬂﬁ%@g‘ b6t h
slots (1 : o s hadhi ana) Ak 2437

PcT) Epo1/3%BR9PENORPNaT IS, aliioten bedfils 20 arm oge sipk" P2HZ R

previ ous mtatingscollahdrascivell as eiidensibtsat 3t Heingbe deasingteollédd, 12, 13, 14) in
the rotating collar (4) and bearing collar (5) are arranged facing one
another in the circunferential surfaces (9, 10) of the rotating collar (4)

and bear i Reefifal ¥ecfion -217 - sdROFR).1 2100 Wbﬁ@éd};}ﬁgcﬁﬁi €2 i8¢ Gh NBetige@ne of
the previous clains, characterised in that the guide slots (11, 12, 13, 14)

are for meelemenp2r and endheectionat 1&gl ¢ erotarding pnabatht sidepetiaighedeedr (5),

col 1 ar” ( SHEeRE s raRtl ) 3ndts T vy divher Beal G FRLTFERERMVST
surfaces §&tioh8)18,819 Roéadadhg supgorted ima eweadlea arand nith @ bak/ralfert he
previous clainms, characterised in that the guide slots 14) are

11, 12, 13,
essent i al Parg A0 Iy theMarioys BrigeediSoH! thi 1h e l%’t@@ﬂf’iﬂ(ﬁ‘ﬂ Ruecken detdfon (15)
of the collabting regliating device 1.

The guide slots 13, 14 of the bearing collar 5 run straight in the longitudinal
direction 15, whereas the guide slots 11, 12 in the bearing collar 5 run
diagonally to the longitudinal direction 15 and especially in a spiral shape.

The engaging pin 17 engages by its extreme ends 35, 36, see also Fig. 2, in the
longitudinal slots 39, 40 of a spring bearing collar 34. These longitudinal slots
are open in the direction of the ring flange 26 of the bearing collar 5. In the
region of the ring flange 26 the spring bearing collar 34 also exhibits a radially
outwards protruding edge flange 37 which in the end position 38 of the spring
bearing collar 34 illustrated in Fig. 1 makes contact with the ring flange 26. A
compression spring is arranged as spring element 33 between the edge flange
37 and the ring flange 30 of the terminating ring 29. This spring:aéts in a



9. Rotating regulating device according to one of the previous clains,
“characterised in that the guide slots (11, 12) run spiral-shaped in the
rotating callar _(4). 10. Rotating regul ating device ac i e of the
.previous W&ap?réﬁ)g%ar acterised in that the engaging eléﬁﬁﬁ@g%’g@ an
engaging pin (17) running transverse to the longitudinal direction (15).

11. Rotating regulating device according to one of the previous clains,

characterised in that the engagin in (17 ngages, at poth i end

Cect fone diEglonGpPRRte 1a il vaiab i Beretan ot Ea adturub glaraabes thas 1o
13, 14), i ! I bR the bearing collar (5).
r~., 2., m&ﬁhldg‘d%/\?@e 3%{7@%@??@ 6%%U|é}‘ﬂcdﬁ %%\gﬁ? T'2554 12. Rotating regulating
devi ce according to one of the previous clains, characterised in that the

engagi n in ((17)_ 1 rroynded . in the region pf th ui ot s. , 12,
1300 0y PPttt A RS 2. Aol b 3B 8. B 3w Bioly Tt Eid 2y devi ce
accor di ngThe® sahfe Phrthin MieYighHs a6l aklitas FMFIRCS eidarefiel SarhBateféeAcengagi ng
pin (17) is essentially held rotationally rigidly inits central section

(21 ) in symkaelg agliefigt! angdpnisane age nentieredd for novement al ong a

| ongi tudi nal hole (23) of the rotating collar (4). 14. Rotating regulating
devi ce according to one of the previous clains, characterised in that the
feed el enenfig( 22) cam@spbeiallpbei saeth thak ehds 85( 38) ofethlei drigagitig beas? guartial |y

a circular cross-sectjon. 15 Rotating regyl ati vice accordjng, to one
of ;heupr%q}ﬁ@ﬁl'ztstﬁ'&? §|L°,t e@ﬁﬁﬂa’cf‘ér&éé@%%”ﬂﬁﬁ?ﬁ {s{c}gs gge A _tb%gﬁotcan be

rel easabl é(r}gfsoﬂi‘?@é *f&1ihe tAY IAGtsU8t fh’égloﬁéﬁu”ai 51 §18td) 39f 4@'@)};)%6%&@‘”‘\@% gvice
ot i ng the p S

(25). 16. ating regul ati ng devi ce atcor to one o revi ou
cl ai ms, cftengecB8éringbd springhbearing: cobanr 84ginsidd the @Bldecslothiltistoalddbeal |y

t d t rudi [ fl 2 t | t i d (27
Whi ch carbpad BREABIaes Abdaet Mt (B8 Binaiiinr RatReslo B FRLatEE Lt o
devi ce (28gvicd 25. RABAA GetiRid 8 10 ofl&vd efgaging sihnT hre 80RoQAdEdBY
previous clainms, characterised in that a terninating ri ngmgﬂZQ) with

radi al | y betbalf@depbearings 2§ whieh rallawifain(tbe)guide ridteakh 4awhaaﬁbal to the
bear | . N ) _ ! . o
dovi oo acgiRling Bin, PERESNGS 18 ORAULA SFRE0r f5iorie b BERFRY, L "

| east onedewi¢eall. bearing (31 ) for the axial fixation of the rotating collar
relative to the bearing collar (5) is arranged between ~,, the rotating
collar (4) and the termnating ring (29 .=ai .,; 14 ,;

The guide slots 11, 12 and 13, 14 exhibit in projection on the longitudinal
direction 15 essentially the same length, whereby the guide slots 11, 12 run
spirally and the guide slots 13, 14 run linearly.

The central section 21 of the engaging pin 17 is surrounded by the feed element
22 and held rotationally rigidly in it. The feed element 22 exhibits a radially
outwards protruding shoulder 48 which partially overlaps the ball/roller bearings
20 assigned to the guide slots 11, 12. By displacing the feed element 22 in the
direction of the terminating ring 29 using the actuating element 24 of the
actuator device 25, the engaging pin 17 can as engaging element 16 be
displaced along the guide slots 11, 12 up to their ends towards the terminating

ring 29. Here, the engaging pin 17 is displaced along the linear guide slots 13,
,”"_““\,_‘

14 of the bearing collar 5 which is firmly connected to the actuator,,g'bévice 25. o~

&,

Due to the spiral shape of the other guide slots 11, 12 of the rotﬁﬁgcollaM, ‘\
/ 1o o

\’/

the rotating collar 4 is rotated by a corresponding angle when the ‘engaging pin
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WO 02/ 37008 PCT/ EPO1/ 12554 M 19. Rotating regul ati ng device according to
"one of the previous clains, characterised in that at |east one axi al

bearing (32) is arranged between the ring flange (26) o e ring collar
(5) and t 9)92113399&9 collar (4) and/or between the cofréxlébrﬂjgifﬁﬁ‘{]%) of
t he actuator device (25) and the rotating collar (4). 20. Rotating

regul ating device according to one of the previous clainms, characterised in

that the engaging pin ﬁl?) and/ or the feed ele nJ (22).is ,sutr' ected to a
force in Wi WSRATACLAINTG L QUR S0tRNTE. 146N dueh 0 i¥barsIRNTEBEPES (5) .

21. Rotat/] [ ' - I R0 eq pf i i B,
char act erélr@gg[rﬁb’ﬂ[ ﬁtgt%%%??\ 2?12'92‘?)% p%gee?lgfr%e1nﬁ 1(%3?‘ fé&éﬁeﬁféﬁr&%g% or

appl yi ng givérobg ¢hé diagonahrunhef thetquiidenglote gt $2 reigtiveeto the guide.sid®.13Rot at i ng
regul ati ng device according to one of the previous clains, characterised in
that the 1gbri ng element (33) is effectively arranged between the ring
flange (26) 30) and engaging pin (17). 23. Rotating regul ati ng device
according to one of the previous clains, characterised in that a spring
beari ng cihd motafidg)coilar #nist iged dnihis wenneactian aex iregulating erRvRBH3JR t he

bearing collar (5 nd i h aj {,n r callar t 5, 36
of t he%rﬁg%’&f’ﬁ&p% n\ﬁaﬂ%)b%g&ggfgé g%l&g%(set %&Mﬁgb%ﬁgﬁé%%ﬁ ng%ggﬁqlzr&gxhi bi %s
a radi al lijseibhedrts 477 of thsliroatinggecolfar an @mghgdés  arbelppesiriatdi edhneetion he ri ng
flange (30) of the termnating ring (29) a conpression spring is arranged

as spri ngelenn@nﬁwhioms)conmcteﬂ?ipéhe %Q'Vﬁé{ﬂﬂyfaﬁq hgt eaeiretation e Rfatiad one of

t he previ | ai i | te ] it ) of the
spring beéa%)ﬁlllahg C%bl atg&ﬂé'%%fr%ﬁiﬁé t@%g%"’%b?r?]’gef"t@‘%@rr}g%ggﬂ%m gfcé{we\(/l\n\? ‘h the ring
flange (26) of the .:, .\ bearing collar (5). a, r~ 15 r H WO 02l 37008
PCT/ EP01112554 25. Rotating requlating. device according to one of the

previ ous QﬁﬁPWﬂ]a@HSﬂaﬁig?ﬁgé@ﬁ1kﬁkﬁd "gﬁgagﬁ*mﬁﬁgbgaring col l ar (34)
exhibits two elongated slots (39, 40), open in the direction of the edge
flange (37) and in which the ends (35, 36) of the engaging pin (17) engage
and nmake Tmspring heating kollan 34 eesentially compiatebpparsourds the kerying cellage. As a

- i fied, .dul i d, and i ssioned tr. f
Enol | sh 1 5AgHdgtatg, ARIRE A At it PaliechaThe Rbpad Ry WRST Bt dent
of Mini chitd efe938N8E iﬁqnétre§1iba_r&9ﬁéi|§ itUMind1GNet8 39,.40, Wikdreby tseehbby t hat

the foregoing English translation of the docunent subnitted-t~~ me ~n the
Ger nan | &@Lxg@@rasaréaﬂgm Hushawitolhe purrewndiag tsusiageceinfiice sringvipeRERJ|
Regi onal éafé;t34Reg. No. UE i31/91 Munich, 09 April 2003 ~ ~ "' . ...

translator's signature and seal

The bearing collar 5 and the rotating collar 4 exhibit a circular-shaped cross-
section which is interrupted by the corresponding guide slots 11, 12 and 13, 14.
In these guide slots the corresponding ball/roller bearings 20 are located which
are attached to the end sections 18, 19 of the engaging pin 17. A central section
21 of the engaging pin 17 is held in the feed element 22. This exhibits at least
partially a circular-shaped cross-section, whereby the feed element is flattened
on its sides facing the ball/roller bearings 20.

In the following the functioning principle of the rotating regulating device
according to the invention is briefly explained based on the figures.

- .
o - TN
((:((.-\

ANy . .
The feed element 22 can be displaced in the longitudinal directiqn}ﬂ 5. of the N
rotating regulating device 1 using the actuator device 25 via its aétuating

10 Y
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e cal T cal ebsheonaslaaleghenhia sbielsohenlslga) o o0 s o oo

C->=>]> |777 C a] ca] ca
]ca] ca]ca Ic c'%]cga g ca?@!ﬁ%a‘}ac cg% ?%Cﬁabggbggbcgﬁéc%@@% JJL] WN
NON2NRSsUdeUUllM bearings 20 and are guided in the guide slots 11 to 14. The guide

P 000 ol gkt el baal etk eal sl caloalcolotiaglial a3l 1aigal oal ca

KyaYYYZ ﬁia@[ﬁeﬁahhb[&omh] 5\ ]nf]};a%}sf fh’\é\é%b_case7 Meréywpauraldfgjeﬁe}e std ¢4) g2 ca] cal]

ca] ca] cal| ca] cal cal] ca] cal] ca] caU] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] caU] ca
] ca] ca] cald, cld arealasateshdiametrically opposed. The guide slots 11, 14 are formed in

U] ca) cal ARy ek e pTAC bl e rBsnacti AR LGS the Uit ca ca

a] ca] ca] caslsced,ce4 butKineat lando raliel to the Iong|tud|nal direction 15

gQggwgqqqrrr DS] sksnsytmhc| w | fa ]caU ca]]ca]c
V] ca] ca\Behthenguwds c@‘?]scd]%a\?] dbl]‘ca']igﬁl‘@a] é@l)]‘@apé'lﬂg] Stalp 13U apld) ¢
a] ca] ca] %&e&%@(&tﬁﬁl %gaﬁg&'gWhéYl @ Jaling® pHP Y€ mbhes along the linear

L1 109 (
GLOY@' ()guBdd GEE' 13,- 10%4ERN( dua{ Bt B0 cRi#a0g@ghent Inl E¥a@RPral- 3$: ! 10%

l%)lo:yg%@a%lﬁlg]g }5(]) 1?%' 1t?n @f@é}) ng co]]%,r@l as regulating element 3 is

rotated about the longitudinal direction 15 by a certain angle.

The rotating collar 4 is intended as a regulating element for a valve body of a
valve which is not shown and an appropriate rotation of the rotating collar is
converted into a rotation of the valve body and therefore into opening or closing

of the valve.

In order to support resetting of the regulating element 3 into the end position of
the spring bearing collar 34 illustrated in Figs. 1 and 2, a compression spring 33
is arranged between the ring flange 30 of the terminating ring 29 and the edge
flange 37 of the spring bearing collar 34. Here, the spring bearing collar 34 is
carried along by the engaging pin 17 when the engaging pin 17 is displaced in
the direction of the terminating ring 29, the ends 35, 36 of the said engaging pin
being adjacent to the slot ends 41, 42 of the longitudinal slots 39, 40 formed in
the spring bearing collar 34.
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actuating dewce (2) for rotating a regulating element (3) which can be
connected to the valve body in a moveable manner, characterised in that
the regulating element (3) is a rotating collar (4) which is rotationally
positioned in relation to a bearing collar (5), and the actuating device (2)
comprises at least one mechanism (6) which converts a linear movement

into a rotational movement.

2. Rotating regulating device according to Claim 1, characterised in that the
rotating regulating device (1) is formed as an installation module (7).

3. Rotating regulating device according to Claim 1 or 2, characterised in
that the rotating collar (4) is at least rotationally supported inside the
bearing collar (5).

4. Rotating regulating device according to one of the previous claims,
characterised in that ball and/or roller bearings (8) are arranged between
the rotating collar (4) and the bearing collar (5).

5. Rotating regulating device according to one of the previous claims,
characterised in that the rotating collar (4) and bearing collar (5) in their
circumferential surfaces (9, 10) each exhibit at least one guide slot (11, 12,
13, 14), of which one runs essentially straight and the other essentially
diagonal to the longitudinal direction (15) of the collars (4, 5), whereby an
engaging element (16) of the mechanism (6) engages both slots (11, 12,
13, 14).
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39! 10%z & §.) - SHBaing/ weskdBSTSevice agoaiging -to10080( )the1 gravicys claims,

| 7T@10%& () - (Craf B thidt 1B UGS Sotd (11618518: 14) HERESrclating collar
(4) and bearing collar (5) are arranged facing one another in the
circumferential surfaces (9, 10) of the rotating collar (4) and bearing collar

(8).

7. BRotating regulating device according to one of the previous claims,
characterised in that the guide slots (11, 12, 13, 14) are formed in pairs
in the rotating collar (4) and the bearing collar (5), whereby each pair of
guide slots (11, 12, 13, 14) of the corresponding collar (5) is positioned
diametrically opposite in the circumferential surfaces (9, 10).

8. Rotating regulating device according to one of the previous claims,
characterised in that the guide slots (11, 12, 13, 14) are essentially
equally long in projection onto the longitudinal direction (15) of the collars
(4, 5).

9. Rotating regulating device according to one of the previous claims,
characterised in that the guide slots (11, 12) run spiral-shaped in the
rotating collar (4).

10. Rotating regulating device according to one of the previous claims,
characterised in that the engaging element (16) is an engaging pin (17)
running transverse to the longitudinal direction (15).

11. Rotating regulating device according to one of the previous claims,
characterised in that the engaging pin (17) engages at both its end
sections (18, 19) in the paired oppositely positioned guide slots (11, 12,
13, 14), both in the rotating collar (4) and in the bearing collar (5).
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Rotating regulating device according to one of the previous claims,
characterised in that the engaging pin (17) is essentially held rotationally
rigidly in its central section (21) in a feed element (22) which is supported
for movement along a longitudinal hole (23) of the rotating collar (4).

Rotating regulating device according to one of the previous claims,
characterised in that the feed element (22) and the longitudinal hole (23)
exhibit at least partially a circular cross-section.

Rotating regulating device according to one of the previous claims,
characterised in that the feed element (22) can be releasably connected
to an actuating element (24) of an actuating device (25).

Rotating regulating device according to one of the previous claims,
characterised in that the bearing collar (5) exhibits a radially outwards
protruding ring flange (26) on at least one mounting end (27) which can be

releasably connected to a connecting end (28) of the actuator device (25).

Rotating regulating device according to one of the previous claims,
characterised in that a terminating ring (29) with radially outwards
protruding ring flange (30) is releasably attached to the bearing collar (5)
opposite the mounting end (27).

Rotating regulating device according to one of the previous claims,
characterised in that at least one axial bearing (31) for the axial fixation
of the rotating collar relative to the bearing collar (5) is arranged between

/ Lo
)
Rk
o

LA

the rotating collar (4) and the terminating ring (29).
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is subjected to a force in the direction of the ring flange (26) of the bearing

coliar (5).

21. Rotating regulating device according to one of the previous claims,
characterised in that at least one spring element (33) is arranged for
applying a force in or on the rotating regulating device (1).

22. Rotating regulating device according to one of the previous claims,
characterised in that the spring element (33) is effectively arranged
between the ring flange (26, 30) and engaging pin (17).

23. Rotating regulating device according to one of the previous claims,
characterised in that a spring bearing collar (34) is in the longitudinal
direction (15) pushed on the bearing collar (5) and in the said spring
bearing collar the ends (35, 36) of the engaging pin (17) engage and the
said spring bearing collar exhibits a radially outwards protruding edge
flange (37), between which and the ring flange (30) of the terminating ring
(29) a compression spring is arranged as spring element (33).

24. Rotating regulating device according to one of the previous claims,
characterised in that in an end position (38) of the spring bearing collar
(34) the edge flange (37) makes contact with the ring flange (26) ofﬁtﬁ'é‘;;\._\
bearing collar (5). | K
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the slot ends (41, 42) opposite the edge flange.

As a state-certified, duly registered and commissioned franslator for the English language, publicly
appointed and generally sworn by the President of Munich | Regional Court (Landgericht Mdnchen 1), |
hereby certify that the foregoing English translation of the] document,submitied-to"me in the German
language as an onginal copy i1s correct and complete.
Munich | Regional Court Reg. No. UE 131/91
Munich, 09 April 2003

Sworn translator's signature and seal
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