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ROTATI NG REGULATI NG DEVI CE DESCRI PTION The inventionq i FER 2007

relates to a rotating regul ating device for the

rotation and/or |inear displacenent of an actuating
eVOHMH2H? a val ve, throttle, blowout prevent ACTER2003/009697
simlar, in particular in the field of gas or oi
expl oi tati on and production, with a spindle drive and

a drive train driving the spindle drive rotationally,

the said drive tra iting at |east one

reducti on gear uni FW’%Q ‘H@UF‘C’%E‘@Gﬁnect ed to it

in a manner which pernts novenent. Wth the above

menti oned devi ces, such a throttles or

simlar, an actuating el éﬁéﬁk}bﬁéoﬁh ways needed which

is displaced linearly, which is rotated or both

rotated and linearly displaced. Due to the novenent

of the actuating elenent, wth a valve, for exanple,
aithappresion aeletes hata mététn’@oobguiaﬁngmme 80 t1Ep Potain aldFor linear

V@I é%}:&g (1?%8 i(g?%lﬁ{ﬂ%e Sr%)e/ﬁ)t;of \(o?zedm%tg% Qrﬁlﬁ\%ci)tg %tﬁvgﬁtﬁf or similar,
bdﬁyartiw in élae field of paseoroivexpoitation and preduatipd, et a spindle drive
aaﬁé 9&9\%@ |tr¥unt dtiv n?rtﬁé Eﬁlﬁ&le"(‘fn@? dggﬁo(hg I%QRQ & rdh{fg g*rug Sxpybiting at

throttle elenments are sw vel ted of

bipaghene; raoystignngpar einie gadta drvet @evmeommrectpd do @rit ex manner which
np&iit Inovewenshut of f el enents nove in a straight line
towards one another to close off a bore hole. Such

devi ces are used particularly in the field of gas and

oWlith qué) pbyve’:lmdnﬂldmeti hieGics € HYEE Eas AaivieB et & §mﬂ’éra a8 %tctuatang
exa surface.of the se

r w. t
cHEReBls eiers SR8l i i fa‘?‘%f@ﬁ (gt Hhichd saipteg or both rotated
r@’gijlnaarmglsplemdc Bse ta the lomowmentofthe abtuatirepsiadée, With ¥ Qalve, for

' e%(an{g A f g%&}ﬂpr?atéjr qut €off! %¥H§ i motggdt Rgralprﬁt[ﬂ%rngteél Y]aef\ée opening is
d?nemed PF afpﬁectmdmttai@g dppinepr dsanlecemamtqr by aanal/iearent binbashut-off
"5236? BRbined f&ﬁﬁﬂ@geerﬁév%qnentso Thil %gﬁféév%%{a@?uﬁﬂ%qﬁ%ﬁﬂefs "W\ which

his unit, has in been

ﬁpé’(ﬁ%‘atﬁ Wﬁ%vﬁ'ﬁm%ﬁ%@rwm@w aotaied @e\disniased dby B actuating
M:ﬁ \lwh a@wouwprgmterrghérﬁién@ﬂ&b M B lelRenRd rHé\Ié |H% straight line

riate eVICGS ¢can nove

ToFAEP bop Shetbeio e SR AAUS npley Ststideyies 4t ysed pAwEY in the
flietd of pasigad afil supglyFarid 8 BROEsYEXt2A0AARREHAS places, such as for

P%lanP ZQQg’wgrPe s%?fgce of the sea or even on the sea bed.

From practice such rotating regulating devices are known in which a spindle drive is
rotated by a drive device with the intermediate stage of, for example, a reduction gear
unit in a drive train and the appropriate rotation and/or linear movement is transferred
to the actuating element from this unit.

It has in fact been shown that such previously known rotating regulating devices can be
generally easily controlled and also the actuating element for the appropriate devices

- can move with relatively good reproducibility and accuracy. However, for a range of




e

2 equipment it is necessary to be able to carry out
finer regulation of the actuating elenent and, in‘1 L FEB 2007
particular with regard to the drive device used, to

| e to achieve even greater reduction in order to be
a F%w?ﬁ ®4°ry out very fine, accurate and PCT/EP2003/009697
repr oduci bl e novenents of th% actuating el enent
wi t hout conplicated control of the drive device. The
object of the invention is therefore the I mpr ovenent
of a rotating requl ting evi ce th stated at,
© EREENG i LRy CATS B Ho vy it JheT ESshiRE e Foating
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S QA BOINCR GEh <hiof il i SPEN; oM Y Mg, pERgEte and
Thepsodiejlds olemantd ve thet duheitinh elemsent vithett enpditates cortrol of the
Caiml. According to the invention, essentially a
fﬂr"f%‘?v'creeductr on gear unit, which essentially is

forrred by guide slots with drfferent slope in the

o g edt; ﬁt& rﬁvén%rlr sﬁﬂergforé EI? Fo%rlngrgc of %?ﬁ%ﬂrlzﬁ {egg?altirﬁ% device

r|ve and
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is supported relative tot evi ce
hEREIdyg! Wan axaEnaith it defyssgevigéenent in the
| ongi tudinal direction of the rot ating spindle. Wth

both guide slots at | east one ing el enent
eﬁ@é@g’?"fﬂhéﬁ’h’edﬂh@ug%ﬂﬁ CQH@S*&F‘FR?S g%éfﬂg essentially
protruding radi aI |y outwards fromthe rotating

the spindl.e driv
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Wnere necessary, also displaced in the longitudinal direction of the rotating spindle.
Due to appropriate coupling of this movable guide slot with the actuating element, the
movement of this guide slot is transferred to the actuating element. Depending on the
slope of the guide slots, a further reduction of the movement of the spindle drive can
occur in this way relative to the actuating element. The arrangement of an appropriate
guide element on the spindle drive can be carried out in a simple manner and the

formation of the guide slots can also be realised simply. There is, for example, the
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the guide slot fixed in the device housing is formed 4 FEB 2007

directly in an inner wall of this device housing. The
yuj de slot can be included in a part which

novabl ?
be O 03&7? ately rotated rel ?t ive to the devi SST’EPZ{]O:”“O%W
housi ng and/ or displaced in | ongi t udi nal

direction and is then appropriately' connected for
noverment to the actuating element. Such an additional

red ucy&’? thn‘gtge ay 8Iﬁ. | |S%ﬂs IPJR ?{lﬁ\ﬁgeg@%l{sﬁ%hg ?c}rﬁmgg rﬁﬁ%@ﬂ)}) fi an inner
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flbﬂd;miﬁlmelf d&eq:lionca’cd o tieor appapdtely  tannested foerroeemant go the
rel evant . equi pnment or also replaced by renotely

c%ﬁﬁ*'aﬂﬁ@a‘e\'/‘ém cles. Only linited space is available
for the device housing, whereby it is brought to the

g ﬁvﬁf éz‘[lot%Héi kiorh éé’épun?# ii}ng &Hgtmdib%eéﬁee&n' kY Panufactured

€ aperture g{;ient fromthe
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g%%l |f|@t§”s§zeaW9'f B Pt Balidy ﬁB&éu‘iQ“‘ ttt ﬁ\@stsibé %ozrﬁéd o that, in
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hﬁ’dﬁ?&b‘l"%}fae g# tl:'? a¢ tko)i%%fjreélg?tﬁoa Moa?:?oﬂgﬂptﬁﬁeqﬁ\yénﬁgn the size
t dsf&hes dévibef housthge il oa mcmeedaat alleacgthat thexcan be simmpig inserted even

d&l&lhﬁ% g%gﬁlap here at 'l east so far that the

re Spo engagi ng el enent can be inserted into
both guide slots. The fixed and rotating collars are

A RSt ?clf eé’rﬂfjctﬂtrb%n?tﬁi&tléﬁﬁl EnedEirge dirBctlyhat theRevice housing and,
engagl ng el enent protrudjn
casHpnDiR o 41 B Releds o tae gt SOk RREETRE RS I degpe tousina
tth@ gﬁ?dé dRtSepliR f@fﬁ'ne‘dhﬁg Fikst gmmuagmmwcamhe tievicy hteusmg and a
in this connectjon t 0
d'&}qggg e %xpp?rkgéi rleiﬁ?g& ?%31 e &l tfi §P<89 cO agtélﬁ@eétpga?t rotatable. The
f guiasioto blrarfaprieka atiibast smthr viat thmﬂon]ewnndmg engeging Plement can be

_ a‘lﬁg tl&”%@ygﬁi I|095t Srh ?l?&:{/ ﬁc{ t‘&éﬁdcdll%spﬁé la¥ranged around the

rotating spindle,
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b@f tﬁé’?ﬂullcﬁ@hﬁve én eﬁ&ag?eQﬁt%cﬂy in the guide slots of the surrounding collars.

'In order in this connection to be able to carry out the adjustment of the rotating collar

- relative to the fixed coliar reliably and without jamming, the first and second guide slots

“can be formed in pairs opposite one another relative to the rotating spindle, whereby,

correspondingly, two engaging elements can be available.
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enbodi nent of the invention with sinple constructi ong . FER 2007
the rotating spindle can be supported rotationally,
ﬁ' 2zl;)1x4| al_il%/ i movabl e and the nut can be novabl e al o /9
& MUY ng spi ndl e and ro%at abl e rel ative FGT{EP2003/009657
Here, the engaging elenents Or the engaging el enent
are arranged on the nut and are rotated by it and
di spl aced along the rotating spindle in the

ongi tudinal direction of the rotatin
BER EmboAMER STdbengRTHoR Wik SEIP's SoTB R4 E: P/ Binaspingle can

| BEGuSRH Fcﬁatldnﬁlﬁﬁ bb@%a‘ll& '|rﬁﬁ1b\fﬁbte9é\ﬂ:l He nﬁt)d&érhoe fetatikealong the
reali1sed in that e rotating spi e and nut fo
pigingp e ‘00 pistabi dplabies . fl HogR SR raEpngr deerlg o the

ﬁqﬁiﬁ@%l@d‘n@rﬂ% Srrash dfcﬁf iﬁi@d‘mﬁ&n@ afd fogdted b@ﬁttarmﬂ displdded along
nut and radi al | v, .outwar

Fﬁ\%gt@png q,pmdtlé) lagkpe lpBglwgmggt}! rgction Q[ dhe ro IH%P&EFI&%}/ movement.

avallable bal | spindle drives, two engagi ng elenents
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ahaﬂbe reatizilil that the natating spinelecanglawi fogn &l taltspindlevdrivéout

a releasing feature externally on the ball nut. It

shoul d be noted that also with pairs of first and

sEuwads haipdssitlity that therpgaging elements are Kumed e [aysingle part with the
;ﬁélm g??éth]cfé o |t31'%8{a[;h? But\m‘ér&sh PlOWRPREGT bier &Pbb @b to use

0SSI hat they can be
a¢m@'§@“3aﬁ\f@ﬁ@? w@u Sﬁwgleedﬂvgﬁcw%@gﬁ@ﬂg Slanpte PWS‘PQ radially

Shifvh s caW Bhmb&RBECHh daicare réi@%h@r on lthe BUEQTF dvydRY @ris also
to I nprove the gui des of th%’s‘i"mt CO| %F{%re at i

t BPssip p,rg@@tmqrg@gmgﬁlegﬁﬁ tmfu e%ctﬁ@a}{y on the
peainmtof first and second gui de sl ots is preferred,
whereby in this respect the engaging elenments are

arranged in the circunferential direction of, the nut,

i ih sheuld be uloted that 4180 Witk pairs nhfinsb anh eecoad wuitsy slotFhibey must not

nﬁéﬂggéd?iﬁ[p%fofr@ ﬁ%olfg. faﬁo%blﬁi% ﬁ'@: 1 tl\‘épémél%t Tﬁé}g id Siso the

nore Si | rectly fixed .
rmpsg@ghgfothyt they 8 tmqgrfranmmat (gnotl']qaé aa@g, §lé:r]~,%grrﬁj<ample 90° or

TQI%“&' Wﬁh tr@:ﬁ)eepﬁxsbr% lah&t%!er frPBrd@?‘ﬁH\Wé\%r t@ﬁmﬁ@:‘v& it gtuH@s of the
f1 xed on the insi evi ce

ofetatipg ﬁ?‘iﬁﬁ @e'?ti\'e&ﬂ theh fixad ?%fea'\?vz‘-fPPOﬁ"?g %f&P@GHFHi?P {e Pairs of first

I slcezoid @JIG@QB@RS refekh\aﬁv\ﬁlﬁeretby’knﬂhid egspbct tisé epddging didraents are
nmount i

the ¢ t st untin | .
cattnogd T e el R R A= Ron LA o FEEURLOF L7 hing to one
- hanegigrg and in particular fromthe outer side of
~4FEB2007
The mounting of the collar is rendered more compact and is more simple if the fixed

collar is directly fixed releasably to an inner wall of the device housing.

There is the possibility, for example, of bolting the fixed collar on the inside of the
device housing or of mounting it on the inside wall in some other releasable manner.
However, in order to simplify the mounting of the collar, at least two mounting bolts can
be fitted from the direction of the device housing and in particular from the outer side of
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into the fixed collar froma radial direction. The
nnunting bolts can, for exanple, be forned as
readed pins which are sinmply screwed in fromthe
oﬂ?ﬁm%@]'ﬁ? the device housipg through into t RETEPRY009697
collar. Preferably the nnunt?ng pins do not protrude
out war ds beyond t he device housing in the screwed-in
state. If displacenment of the actuating elenent in the

| ongi tudi nal direction can be omtted and a,
rﬂne aleviom housingisiedhe fixest olianfiosya Gralial gireetiop- 5’&? []‘é.lptﬁ‘@ bolts can,

ggaﬁ‘ﬁ i Ci:re thitfed & tﬁf‘éégéd plﬁQWhiEﬁ%FE Slmbﬁ}%cféﬁeatlh ﬂt@m the outside

AN be Su porte ts end Lah do rot
rofttm delicepiqusingd roagn igtq %Je 8*%%?036%8”9*’?@ Wk %”’WHQ“%H‘QP one
;ﬁr&ﬁ‘udé’&ﬁ\hanﬁ% fﬂ?ﬁtthé SevideMBESiRg inRe Yérawbdi statke| ars  to
e actuating el enment through the novenent of the
spindle drive. The construction of the rotating

rif—‘@lr’dbl@&érﬁ%t @?Mb%@tuﬁm dIeméntirt heﬂor@itmd\alfdirectloaman be omitted and
desi gned nore co if.the rot

r Hha B a@,ﬁ%pp@) POVg §/ls ?Létcp gne["ilémérﬁ Cror the relevant
feﬁﬁilp?ﬁbrﬁ Re agtétingicolidy cah esmipotted EhlE enﬂsusatthatgt a@indegntated, but

alat %@p%as@p%nﬁthgwyﬁ%ﬁ rpﬁlgriél ﬁ'ﬁ)‘lehghﬂg trgé f&ﬁ?d vi the collars

i totiiey Axtcktint @lenang trough tizd rmovemend pf tbe ﬁp@ﬁlérﬂ'lge can be
arranged in between themif, for exanple, a | arge

di stance is required betvveen the rotati n%@col | ar and
tTre mobstaiciiony of|teerseleting measalios dayicgecabite fusthep sipified and

t tﬂa%ldngh dr8 Qoxﬁﬂétﬂ GHere | f&‘atﬁg %bITEP |:§ro@ﬁﬂ§l[y fidlp @brﬁhe&t&dsat its front
rotati ting collar can ethbl

fenﬁfﬁme@m weaaqtuaﬁgg PPHﬁ@'efO\XH'ﬁ %‘}ﬁu%'f‘gtehﬁ'&“é% ‘%"‘é?d?'él"h*i‘/ § mulfnot be a

'fé]?éféf @it 8Nfle Q&u%ﬂgcélerﬁé}ﬁ ah@tr@trbﬁgngs mlladlbelt fathes iaptprometdéztie rings
or rotation,

ci al

(e, DAY PP E MR PRI CERIoRR dhD T grampl, @ leroe
| MistaAle: ik Reyuitey belwelo tiei rolgting evllar ater the ectealinuoeiementi s

end of the rotating spindle. The other end of the

rotating spindle can al so be sup orted rotationally in

an ordmplo Oprabe swgpperethe rpigmg/mm ¢ i @pmpie fr@nk%rerﬂ bpﬁbends for

ﬂ% IIQF célbﬁi(ﬁtﬁi’ biCBe fRMEBRE aNthd ﬂhrIgEQNhlch rotrudes
| nven | on B

the rotati

cradiaby inwards@nd onw@qwm rofting SPM'eé%é'ﬂﬂPg“%&W{ %tai'%"e espedially at

r SRLEEAD '@(ﬁl@é’cﬁueHW tno‘éfaaih@hdl He@eds 418 réquired sidd @k Yevice housing
rotationa l'y constructed

r'@d’ﬂiﬁ:"ﬂ%?ﬂ@@ﬁﬁh'gﬁ"q OfJQ%roﬁaé‘”QgBﬁéa as a so-called

harnmonic drive. This harnonic drive normally

' ﬁ%roltr?e(isegdh o? Eihe o nge%l’?ldle-rgaes%ls%r Be asd%Xﬁedl rétah:géily in an

"_-approprlate manner. However, in order to keep the installed length of the device
according to the invention similarly small, the rotating spindle can be connected for
movement with its second end to the reduction gear unit where it can be appropriately

- rotationally supported.

A compactly constructed reduction gear unit can be formed as a so-called harmonic
drive. This harmonic drive normally comprises three components. These are a wave
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flexible, cup-shaped sleeve and a ring-shaped

conmponent. The ring- shaped conponent exhibits a todth FEB 2007
enent on its inner circunference which g:g

éﬁoéﬂgW3HWfate outer tooth arrangenent on thePCT/EP2003/609697

cup- shaped sl eeve. However, 6engagemsnt occurs only at

opposite points of the cup-shaped sl eeve, because it

is only here that it is deflected by the wave

generator until engagenent with the inner  tooth

genarstpEerilexivle, tave-shapes sineyseand eniadrehipedscqmoftedhe Ming-
%ﬂﬁﬂédj c p6rﬁén§ h&hibity 8 bR NarrdnEmEhESh s BinndrugircBMpddgitte which

eeve o0 harnoni ¢ drive can be connecte

[PROEges ANAAPRreRTiEisseueRooth GraRgenit GRdNR AP- ﬂ?apﬁﬂé'ee"e However,
rcﬁéé%érﬁ%t%‘%b&@'&ly at b OROpEhY .of tﬂﬁl@ cwglﬁa@ﬂrmfe&bobedaﬁse it is

arnmoni c_drive can be connect articul ar.
fﬁ’é”ﬂ @

rasfyelagraingt, it isdeflected V¥ AN Waye ggperp gqrgﬁrﬁ \nntlfthtge inner

bt =Rt 6NHE ARG Ehapld thRporitak moducddl ve is held
rotationally rigidly inside the device housing in a

suitable manner. The notion connection to the drive
JR¢bieihgd6 Ghe Hvehtont te fmxiblee nuysskadped sTetwed:fithﬁelnﬁrshaibtdrive can

be f d
agB n%eatgé,ge My Pﬁ’é l.g %l?l)é ;@mﬁ\éegectohg ot h}% lgo‘ﬂatlng spindie.
dlmamnus!h dhé wave gersaratm Qf tmealnarevonici drive £8n be cewipsteslel repticular
r Eal?%éf , $0af {:!rxv %e n&fsth@rcfr@@g%% Oﬂ% hﬁs‘?%eﬁ %nﬁbﬁ&{t of the

onhgl dlrect I on In ord
tharrbmltatdneetls) hﬂd v@attqﬁéﬂm Figidy ninsia f the r daviee er‘lgy'” a suitable
wﬁg Ps nethods are conceivable, in particular for
e connection to the drive device. Theoretically, a
sui table drive notor could act directly on the driven

gﬂ?@frﬁot%HQ:oruﬁéoﬁbﬁ ;}d the dl'l@e?l\@ég/l&fe ,ocklrs Wi fherdriven bieafiaBhe dtiven shaft
etter utilise the Val a S e |1 e | i

cam g afsiscine 1o PARCP GaoPh @ Pph denaRiE Freplements.
dré K gHefiteediieashattin asimpth mecndryit can bhsomposedrof various shaft

(’Sga&ltggtf gﬁ"%f‘s%%ﬂa é@%ﬁh&d%@&péﬂﬁ,ﬁ&%:ﬁ@ﬁlﬁm&P&l‘é‘&féé(ng& the dHft

occur in that a shaft segnent is a spurwheel formsd

;% Ldha8N 1P B Eb[taof?)t Gn\fea hHke? @9\%}? %haﬁ: %@éﬁgﬁ‘alw ivefbushfethods are

Ive power transtferred fromt drive

 taaceivhbley dn @afﬁmar A t%@ﬁ@ﬂé&@%d% tBﬁb%P {Ceciﬁe%fét‘ca"yl

SERAbIE Rritd) ﬁ{otér%u&pbﬁt\mﬁ&ly drbthe aviver saReind reragali However, in
F:qul,rgggé alg[g?o \!ggtterputlllse the avacigble [.spacoeoi}'n hhearrlguas%%e{r% advar%tageous if
an appropriate drive motor in the drive device does not act directly on the driven shaft,
but rather - also for further reduction - is cornected indirecily to it. This can, for
example, occur in that a shait segment is a spurwheel formed with an outer tooth
arrangement through which the drive power is transferred from the drive device to the

driven shaft.

An advantageous embodiment can be seen in that the spurwhesi is a worm wheel
‘engaging at least one worm via the ouﬁer tooth arrangement.
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enbodi nent it is conceivable that the spurwheel is.?4
helically toothed spurwheel engaging at |east one FEB 2007
helically toothed drive wheel via the outer tooth
APIYERER . In this manner on one hand a wor RE§ERF003/009697
drive and on the other hand & doubl e heli cal gear

drive is forned. In order to support the driven shaft

in a sinple manner again inside the device housing,

the shaft segnent adjacent to the spurwheel can be

roitatdnothel lesnbsdiment it édcimnesiveae tthat thel spumveploasi hefically toothed

us'u{\%h%el Yﬁtg?qkixggaék éc—.%%tf PJ&@ hg[)%ﬁ){ tlé&g%’ m @uhggl \ﬂgfth@%uf’er footh
usrramgemihé Irdihisveanreh af bne hampbs mqnmrgeaedwanﬂann tbl@ other hand a

a gnent termnating the driven
s‘ﬁ'PFe%%é%“ Sgl{]ﬁllvgr%ém%re the rotational novenent of
the driven shaft is acquired which can be used to

Clﬁlo?&gr% gu@l?ﬁ%@vﬁrivgﬁ %afﬁﬁ‘éeém@é nﬁnn&h@g{aﬂ?héﬁa& 'EHEQdewce housing,

nt o account he reduction gear unit
tthe shaft |segmen1cﬂd@cmtm thensrunwigel SRR PRIPBHONAY SHRPAIRE Thside the

Cd?ivlcﬁrh%u&ﬁé ﬁélhdﬁvétcbeﬁmﬁsanot her. There is also the
possibili1ty of assigning the position sensor or also

anot her position sensor to a different part, for

i %m&r% b8 PR Uefitd'g sBBAPISthetdnd difatd of i actlistindrdlersent using
}tHS gfigeé} Ul%:t on %%PIE gferéso} ﬁgé‘ bél Iaﬁglpge%@ltsgshlaﬁ %e&%tlallnta}crer‘minating
tthanﬁimarssmm loémg trés densoe thewetationdl mavemenimof the deven shaft is

f:agcﬁf’i?% p@,ﬁ ca\g\P é@ 688 ¢ %a?cru ﬂq@%fgotmgpmo%&%nt of the actuating

rrve s
pederpentd akinlgaintot accotns the iredistioh gear uniy, tthe tball spindle drive and the

%{aﬂm?ﬁﬁgﬂ\m@&llt&ngﬁ?ﬂﬁde\’ie ofB9notHEd ven shafts it is

possible 1n a si e manner to optimally exploit the
avai | abl e space in the device housing. In order to be

afHefe isCalkd Wﬁ&%lbﬁlﬂrf &l &'si@ﬁ'hg i ‘]!)65|ﬁtm/\@énsbﬂort &6 another position
respect, at le rticul

r
Bk B Pattatp GeeTERIS e Of BRpe fipHsvingle v, the
dedustion bafitunit bhaeo e rofalieg eqiipr.opri at e arrangenent of

these notors the drive shaft is also supported so that

the conplexity in supporting the drive shaft can be

e dudee do facilitatain@ SiRpR\WayWood 0GnsOEeipn®f the drive power with a worm

%%é'iﬁ@ Q&&a@l@%@% ca% be arranged essentially centrally on a drive shaft which is

arranged perpendicular to the driven shaft. With this arrangement of the drive and
driven shafts it is possible in a simple manner to optimally exploit the available space in

the device housing.

In order to be able to transfer sufficient drive power in this respect, at least one motor,
in particular an electric motor, can be assigned to both ends of the drive shaft. Through
the appropriate arrangement of these motors the drive shaft is also supported so that
the complexity in supporting the drive shaft can be reduced.
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In order to be able to use small notors, in particular
small electric notors, which despite a sonmewhat Iovver
power, produce an appropriately |large power in SRR Wi
conbi nation, the drive shafts can be arranged

pPBQi2PHIRE® oppositely in pairs relative to tRETEPRYHMIOT
shaft so that two electric nbtors or also four or nore

el ectric notors can be assigned to each drive shaft.

There is also the possibility of arranging nore than

two drive shafts, whereby it is also possible that
mﬁr&déﬂmnb@raeiesmumsmaﬁhll otars,eid particutanesmalioglestie anotens, which

bl e hel I th ' .
SRS Lol Rlnebcie) gk aE okl st B EPEeAL U pover i
Otftﬁnbmatlb‘nrthe tineoshmftacan be arrgnged positiondd/oppasitalinig psirs r¢lative to

0 Gy B ST B s oan
aéssigeasto eachoulmeahdf,t Thees isalsa the poasibility of arrepgingntoss §an two
at?{?{gt %fﬁsar\nfh%% me‘Fﬁ tag&o?{ogﬁél%ettﬁatﬂdd}gtﬁ'ié?’ﬂbl%esa{fu%eel is used for the

erre rious drive
sharfrt seartqwon’ée Heliral gear with which éhepreéeV@ah‘ére«ev%naﬂé arg\praonally
téb $t method the drive shafts can be synchronised
Hanlcally in their rotational novenment using a
nechanlcal coupling device with toothed belt, chain

A DariRukP When o\’%*oh M nkdie fard BEdigHdt tbnlyr @'teaémd) Bﬁihe relevant

movenents of the drive sh

e ehaih EmPaTesER] FRavaBecsird o A ehaR Siparied foating
f Alled@katBAk @nd ARC athelshdghers tieppoiopy aratnet aresiged./ sl ave
circuit for the electric notors. Wth the mechani cal
coupling device there is also the possibility of

dni artiergteomyrghonize dhe rotatiorgt invavemiealist sansfamedapptigprarigug drive
n% %ﬁw o%lgyaré E;jjfrﬂ&bféeco @éﬂ'ﬁ‘%lfrﬁthé ?%ﬂeﬁ{d’detﬁe Whve shafts

e coupl 1 ng Vi ce
faaonbea hmchmtsﬁédnemgpm[calkyha,thelbrotatgnﬁ!q mgyemqr“eusmg a mechamcal

EREHRHY Gé\hceC%ﬁ'tb&ﬁedj%&!t,Céwd[rnQh&l%SfoﬂhpWiﬂhOiheO&héhmethod the
rel evant drive shaft

hoot

SpivpRE MaNGRENAG A1RIBEAE ATORS SR dh<Egn Rl sing the

I@Pécﬁﬂtdﬁnbﬂoﬁé( ThizMBVIRF exdriyié, ddoer usrgham ap@bpriatel plaistegslave circuit
ce is forned by a set of gearwheels. Wth the use

(f?”heﬁ{?ﬁﬁ'ﬁﬁ'oé‘ﬁf coupling device, there is furthernore

al so the possibility that the self-locking is not

g&‘zﬁ“‘f’%ﬂ nm&%nsn%gic&ug H V&vﬁ??{lére $0a1L8 ﬂjie pés?ﬁ)lllg?(&'mivﬁg only one of

propri cki ng
dhe dn@e@aﬁewﬁb @npiohdate mokars n@egpbmﬂjp éi"afh ﬂloaemerﬂE‘BthWed to

\'{pe %%%/dggg Zﬁ%tsp \ﬁg— /t]%:)gm/\&gg\ﬁgg Apart from the toothed belt, chain or

similar, the mechanical coupling device includes a pinion on the relevant drive shaft
with the toothed belt, chain or similar engaging the said pinion. There is also the
possibility, however, that the mechanical coupling device is formed by a set of

gearwheels.

With the use of a mechanical coupling device, there is furthermore also the possibility

 that the self-locking is not present for each drive shaft so that, for example, only an
‘appropriate self-locking set of gears is arranged between the rotating _spindle_and a




9 drive shaft, whereby the self-locking can be

transferred to the other drive shafts via the 14 FE
mechani cal coupling device. Depending on the power B 2007
reguirenent, it will be realised that not all of the
WO ot ors connected to the drive shaf t SCRERYOF/HGI7
be used or also not all drivé shafts connected to

el ectric notors need to be actively rotated

si mul t aneously. Consequently, a certain degree of
redundancy in the rotating regulating device is

olkigé Bieght, SAeicbpthevelflocking @ah dk lansfenéd trtae piuet drdfe shiaiis via the
drIVﬁF@eVIC ach as for exanple an electric notor,

fRlCAYUPO 88V1¥he drive device still facilitates
proper operation of the rotati ng regul ati ng devi ce.

gfggl%gn %c_ﬁ.l[gﬁ StEelpé‘(!:\lgllh K %@éﬂ”ﬂ%ﬁ} o\%l ﬁ’e Orfea@sr H&L}&gﬁcgclréilcgé the electric
spwtm/eec@hnemm tsthe, diivieeshals enead tto drei veedstragliso giah abairive shafts

ér?%%?egi ? %re%{ bqtor% 916%61 lfjé'ééfﬁ@ly ?{l&%& sin}%tgne&ﬁ@ d&‘@ﬁé&huently,

ear not
t la@prtam@tegwemaradyndamv irethie mjatim regylatingatexica ¢ obtained so that with

Cﬂibs flﬁi'%'btf loe? pait fﬂ%n&jrﬁr@tde'bﬁ¥e A ars%naéia‘?ﬁblé)En 'éﬂa%tnc motor, the

revented even when the drive
déamajed@'axf the, driye deviee g&kf@cw@tetsr%om @peation: p f&\awot@w regulating
| Holittst be noted that it normally exhibits a higher
efficiency than a wormgear, it is relatively |ow

noi se, exhibits no axial |oads, has a high service

| ifeed@umie helicgiqRbF aﬁbaﬁs(bftdbabWInew gasrs cembbiid o Helicely toothed

nt act on het ot,h an e, rel ey nt
A Gear Apd St e BievediodE shEln 4E Slihoed perate
atghhe dafert dhait. teeth of up to 80 or nore is possible in
this respect so that the spurwheel or drive wheel,
where necessary, only exhibits one tooth. Wth the
du\ithl tee et gedr apddine eevivledhadioalwderhit trivist honated gt thiey aresnormally

pﬂﬁﬁ‘ub? Itc?Ré ng-loéﬁlnd Q?o%e%}(éﬁﬂy, PPESIRM Fov@iei 181386h bothe RRtuating

rive shaf course, two or nore notors

aflgmentis pegvented exen whercp devegRvired@isan be arranged at
both ends of the drive shafts. 1 4 FEB 2007 WO

¢ BBPIPEN & e FRHTR GP RALORRE Byt PR npiRe (RGTBRM B el @ haher
deﬂf:u‘en@emarce woem gea it ts relativele oo noiset exhibitsper adat olads, has a high
%rw%g 'm% a%rd'n\/ gmt:%@?to*%ﬁe \%lrn"flag&fje%i%ﬁg csllﬂgct@lttﬁé to%ﬂpf!anks in
_the relevant tooth arrangement. With the double helical gear a diagonal angle of the

- teeth of up to 80° or more is possible in this respect so that the spurwheel or drive

- wheel, where necessary, only exhibits one tooth.

With the double helical gear and also with the worm gear it is possible that at least two
‘motors are assigned to one end of the drive shaft. Of course, two or more motors and
in particular electric motors can be arranged at both ends of the drive shafts.
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helically toothed drive wheel. Wth this harnonic
drive there is the possibility that the drive shaft 154 FER 2007

connected to the flexible, cup-shaped sleeve of the

har moni ¢ drive and the helically toothed drive whee

i WO2BUARYTEd to the wave generator. In the folPCEERH3/009697
advant ageous enbodi nent s of ¥he invention are

expl ai ned based on the figures enclosed in the

drawi ng. The follow ng are shown: Figure 1 A

| ongi tudi nal section through a first enbodi nent of a

r pt Gtk faciitelead funper celuction iadieo radiiongoft the tdhiee idaviexmta mduction

whi ch corresponds . to a.section along |-, | '

Fott ot on RECBORT B handic 3ir. B Re Hngsd patPeer bbdhgiorana the
Fh@lissly iSotRedlétvaivwhedl. awi ng from Figure 1 with another

enbodi nent according to the invention with a pair of

doubl e helical gears. Figure 1 shows a | ongitudinal

sadth itlis hamraicodiive tiidre st the rpoesibility that die drivechatt isngpnnected to the
: L : 5 : e _
CUES eLPnaRY v SFE B e S B HERA ot arve whee
dis icennectaq te dwawake geheratest uati ng el enment 2 in steps via
appropriate locating surfaces 63. The actuating

element 2 is onI%/ shown in part and is used for the

rladhe slpwingordvantagppisoprbadiraenis of thegpvanip £g @xpiaingglbased on
athb fiburbf 8REIbdeA™ Bk drding.ot ating regul ating device |

into an appropriate recess on a device such as a

valve, throttle or simlar. The actuating el enent 2

| Bhecfoiveng @@ showa rotating collar 18 at its end

visible in Figure 1. An internediate ring 64, which

is fastened releasably at the end 23, is arranged 1 4
AERUr2A07 AWh@DGinAI0SRTaS tHPQIghER 200 FndBeigesht of b tndating argulating
the rele ; . | ;
act uat i oo ecaaarg 8 e iAGerigh Aplcof Brcil £ 82%gh fing 1 i
rotati onblgbedigidly relative to this internedi ate

ring 64. A pot-shaped insertion elenent 65 is arranged

for covering an opening in.the internediate ring and
drigdpeni Agertioniongdee ikl B8Y Yot r udi ng radial iy

i nwar ds at the end _23 of the rotatin_g collar 18. In
tll'}gurg %e nflxno%ta?lf drg\pn%g rf}orr]\%1 F}cglu?eng%it San%tﬂce!r re%ntbogipn%ng gc&%ﬁdiﬁg to the

invention with a pair of double helical gears.

Figure 1 shows a longitudinal section through a first embodiment of a rotating
regulating device 1 according to the invention. It exhibits a device housing 15 which
tapers in the direction toWarcis the actuating element 2 in steps via appropriate locating
surfaces 63. The actuating element 2 is only shown in part and is used for the
regulation of an appropriate valve or throttle stage after insertion of the rotating
regulating device 1 into an appropriate recess on a device such as a valve, throttle or

similar.

The actuating element 2 is connected to a rotating collar 18 at its end visible in Figure
1. An intermediate ring 64, which is fastened releasably at the end 23, is arranged




rotating spindle 7 is supported for rotation, but is

i movabl e in the |ongitudinal direction of the 4 L FEB 2007
rotating spindle 16. The rotating spindle 7 forns

partof a spindle drive 3 and also exhibits a nut 8,
WORMPNTL spindle drive is formed as the balPCT/EP2003/009697
spindl e drive 19. The rotatﬂﬁg spindle 7 is al so

supported rotationally at its second end 27 which is
opposite the first end 26. The recirculating ball nut

8 can be displaced in the |[|ongitudinal direction of

t bewweeh ad rRE:vaRt dhl 23 of thanotdiing RO 118 iaat ¢he adhadting Bleafent 2. The

- BrtiefrucP et 3E el adadp Rl ok s P b Ririn e

points the recirculating ball nut 8 exhibits engagi ng

I 9, .10 i de_whi ially.
ot BB TP iagp R, et BB oy e isel (o ot ap s in the
?Mérmuratm@g el frabpeninguit adingrtangh 26 protaidingl re@isllaﬁhwards at the
! 870,28 80bokfo ESEE 1€ th fid Aol dr it findlycie 85 o AERIADS of 2
gmtatmggipmdie 7lig supported for réationg buiHs inhmoghle Iﬂéhm*@@g!ﬁuwnai direction
P& the f&glf}{gtéﬁﬂ'{ﬂlﬁgffgﬁ@fdtétﬁg rsEJn?llﬁa MBr é)%z%rbgf éb‘irf't‘ﬁé &Hﬂre 3 and also

spi ndl e |xe

1gxhibitsen iy Bowheyeby the EQIHGIMH#P 5 f@rmﬁ% the, balhspindlsy (Ht"?ﬁﬁ
collar 18 and the guide slots 11, 13 in the fixed

collar 17. The sl opes of the EU|de slots 11, 13 %ﬁgg L
15he 1otalindespingle o Brisq guRRodey pigfienaly R ts e e 24which s

tbﬁ)dsﬂé &hé rf@stSthcndiEBe The, retiilRbY bénhaux:ermspenaﬂsmed in the

Penaficar gt or BEIPRUR srinle 16 P BFRia og ERGELF e rortng

eshnaie 7 anfl, caih Gl sengapetedretdtiee tpuihdeotsting spiide. Ata miamalim of two

oo odloeh B9 U RPN Eens 16 b R i which
werotrud ragfally etwaeds. deehpratidsgfron 3 refrition Ba0 P TRHHpg the ball

' @Jttalfnd oI fs?gﬂegﬂblﬁ%t@ﬁéd t@%é’f’ec‘r&ﬁaﬁr@tlﬁl Ings E:P!a '&Q\lrr?plng ring

rotati onal | q 1S pr ovid 1y
. | @adhhettys engaging ﬁlgrnsa!St% angﬁﬂ,eeﬁh?@ér'deﬁlﬂt%abh12tw 5, T4 whioh

d?’é'f@ﬁné@ﬂlﬂi ity p&ﬁtlcfrfea fbb@(bkﬁt&'réi@tn&d%&hé hﬁatfﬂg@dwdléoif inathe rotating
e saj
JEPELS R Biorol 7 Obe By gk 1 g3 arE PRt e idaled oller 16

i Micbtha guidar glets pdnds igthbdiked tollar HE. The sldpentfl the glide slots 11, 13

L 08 0 BT b b i b g v
i the acopespanding duidek slnty, foreramplby carhbe lferared Jophaphe relativg to one

Yl diner L1 ﬁc (g%’{b%gg%{ﬁgc& apﬂg% E&%r&ég Ofo BYg=gRiH MR egwas%hafs 11, 13

arrange opri ate prvot bearings
aﬁ@‘a&ﬁér&@’é’@ﬂ%ﬁ%@ﬁ%%@%ﬂ%d collar 17 and the
rotating collar 18 as well as in

The fixed collar 17 is held rotationally rigidly on an inner wall 21 of the device housing

'. 15 and also immovably in the longitudinal direction of the rotating spindle 16. The
rotationally rigid mounting is provided by at least two mounting bolts 22 inserted

- through the device housing 15 from outside into the fixed collar 17, the said bolts being

able to be screwed into the device housing 15, for example, se that they extend into a

" corresponding hole in the fixed collar 17. Furthermore, the fixed collar 17 is held at its
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particul ar at ‘the ends 23 and 24 of the rotating

collar 18. The rotating spindle 7 is connected at itsgg L FER 2007

end 27 with a reduction gear unit 5 forned as a

harnmoni c drive 28. In particular, connection is made
tWOAVMERShaped, flexible sleeve 29 of the hBEHBRI0E3/009697
drive 28. This sleeve exhibilts a tooth arrangenment on

its outer side which engages at two opposing points

with an inner tooth arrangenent of a ring- shaped
conponent of the harnonic drive 28, the said conponent
behdﬂ-glnféméltlﬂﬁloaklhg@etnﬂeﬂ:by Eﬁo@@éﬂs&fﬁ tl’l@lm‘ielﬂgvall521 dhehe device

B B S v B Do arel chRebl e s P o Rl gearinos

ThteSaleaﬂgehl [ietwesn mpmxedl crmtarem;/ andviak refatime callad A8has well as in

d,_.i [ f
| Rt e fPeE 2 B0 2851 B P ReTR Ry agement i th

the inner tooth arrangemsnt of the stationary

PR AR sp I8 712 BEE o i BIBRERL Pl s e
aa thad@nicTdryedist fnecre@mules,mne@eg rmmtasie tr zcurestepsdbieyible sleeve
| % Bffle %ggﬁémﬁnv idgNThik Qb@@@@ﬂ} iR efwt%othgﬁ%néérﬁeﬂt oﬁh@fogl(t)er side
segnent rovides the joint wave gener at or

aWthla esgagas ats@@n%mosm mﬂ”rtﬁrmtha@? anep tpoin égrngeagment of a ring-

agHp6& Bbmpéhent of td'RarfRRICMNRE be aKB shit omashept Eéﬁﬁg fliéél%l’%twe to
arrangement 37 on its outer circunference, see

| so
Ahguievics housinge &%t The) opResing sneagiae Polls ake Sﬁfﬂi%’ew the wave
Sémfefat@%ﬂ@ﬁhndﬂ%r aR QW IRdrmoHiR-cFRe Re dTHIO BRI HN armir@matery

Db haE o feifﬁm%}s%w BiesSee BAT ragand il e nexive

ee(éwm zesoutwarydls imegagaesiewith the innerdboth arrangmtem phtheystationary
S d by pivot bearings 44, 45 relative to the

evi ce ousi ng 15. A position sensor 46 is

furthernore assigned to the shaft segnent 36, the said

SﬁWévebﬁ‘énQ%t&%%’ E&r%ﬁted'l@ %%r‘i?éﬁ‘ Qhéfﬁsﬁmg&%él 8 Shaft segments

rotational novenent he shaft segnent

tHerdf 6P endoid. (The ddﬁﬁf % ﬁ”@ﬂ &egments %“1 r%l?ﬁﬁaBBYllﬁ'ﬁ?‘é tiggether with
hpfeagb@p@t. probe el enent running in.the |ongitudinal
direction of the shaft is arranged between the shaft

‘segnent 36 and the position sensor 46. FEB Mo7 WO

ZIHMf M&HQS%EBZQ@@M&%Q]OI&&O the wive gemgrater 30 ahdhe shaft
%H'%h{ 2 5"?&@5 a¥ %' épu?wr?e%gi ap acen & ﬁ]h% Lm?h]eef &hlbﬁg an outer

- tooth arrangement 37 on its outer circumference, see also Figure 2. Adjacent to the

spurwheel 34 as another shaft segment is a somewhat cup-shaped component which
is closed off by the last shaft segment 36 positioned opposite the spurwheel 34. The
_cup-éhaped component exhibits a cylindrical section which is rotationally supported by
pivot bearings 44, 45 relative to the device housing 15. A position sensor 46 is
furthermore assigned to the shaft segment 36, the said sensor being capable of
measuring an appropriate rotational movement of the shaft segment 36 and therefore
of the driven shaft 31. An approximately bar-shaped probe element running in the
longitudinal direction of the shaft is arranged between the shaft segment 36 and the
position sensor 46. | '




are inserted into the device housing 15. One of these

housing parts is a shell-shaped housing part 68 whi ans
with interposition, for exanple, of ball bearings or$€£ FEB 2087
simlar is also wused to support the end 24 of the
reeae044Y7¢ol | ar 18 and for nounting the har moRCTERDI /697

28. The housing part 68 exhilBits an approximately

central opening in which a pivot bearing for the end

27 of the rotating spindle 7 is arranged. Adjacent to

the housing part 68 there is a collar-type housing

part 69 which is releasably connected both to the

devi ce housj 1 ind al so,.to t
it e ot 8 1okl pearat el AREN 80" Ly robiio parts
araeb ﬁserwdantarth@ﬂéﬁlﬁb hdusBRSEE Onal df fhdsbdhousihg parts isfa sieeli-shaped

6 The h t
8&%@@8&3%@? \ghlgla\\@b ( @ﬁa ﬁo&]?or%a%glgf? éﬂgsgr?@s 2% nh Félr is also
t nesdichsmppdrbias iengd 24 af the 6@ atirbellar @enddbromeamting thet I’iwmomc drive

035 S 0B, B s W SR AP A 9 g e v

cbaarmgént theCerd Noofsﬂ'la gotetmgesprﬁdle i7sis amangrse ddjaghitcth the housing

b,
“BSRUFUPL % L BSHbA R, SSBPIEA 1 QB APRARLLTER o e
wdehca heusingi ’kﬁeﬁa‘ndsal@ﬁ to e hpuging Rart §BuFhtheriven shaft 34 and the drive
SEQ\;lﬁe I FRffes é/\éﬁ&l slhe a%fahaé’d [FEdscAlRP rtﬁél :ﬂﬂzrtbpfré:é S48 in the

e spur 4 is forned as a worm

ah@‘éﬁ'ﬂg @aﬁ%‘i i’ hempw By a9 issenclased By Pégpﬂ%rr@mpgnewwosmoned

38pp&ﬂe 3fe @themﬂaugfﬁ@p@ﬁ 48\OTHRPPRBE tederf@ | dti th8 oshiby eAsor 46
corresgon s.to a section gl ong the line 11-11 in

FP@IP@esl RN SR FRETHRMPERYEdPrent of an appropri at e

drlve device 6. The wornms 38 and 39, see also Figure

are arra I I
shapPery Rasnd, G Bl Fipon Rt 3 bt Ja1Ey 71 i Gmangea
awenchasqzcgmmﬂam;s tbé posilidresenseraitdn 40 appgpaaie msceiecike
notors. The drive shafts 47, 48 extend into the
electric notors 49, 50, wher eb pi vot bearings are
aTh%lﬁ@\@cﬂed@?\!ﬁe@ﬂnﬁﬁ@ﬂfﬁﬁ@@ﬂ‘én&ﬂ?we%Ve%ﬁ‘aﬁ%?e‘"? feespurwhesl
epglas hait2gmAni ve shafts 47, 48 are respectively
joined to the electric mot or s 49, 50. The electric
nmotors 49, 50 thenselves are nounted rel easably in
t ingthhpe 2imbadipant a@@rdidg & Figie2)0fe sPOnREIUEDR0MIrBed as a worm

LR Rt 100, M ST B 0

mmsmum of two opposite positions.

Figure 2 corresponds to a section along the line Il in Figure 1 and shows an
embodiment of an appropriate drive device 6. The worms 38 and 39, see also Figure 1,
are arranged approximately centrally on the drive shafts 47, 48. The ends of these
drive shafts 47, 48 are assigned to electric motors 49 and 50 as drive motors. The drive

- shafts 47, 48 extend into the electric motors 48, 50, whereby pivot bearings are
“arranged between them and the worms 38, 3. The free ends of the drive shafts 47, 48

-~ are respactively joined to the electric motors 49, 50. The electric motors 48, 50

themselves are mounted releasably in the housing part 69. ' '
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appropriately engage its outer tooth arrangenment 37. :
There is the possibility of arranging nore than two 4 007
drive shafts, such as for exanple four drive shaftsﬁi FEB 2
Al'l these drive shafts can act on the one worm whee

4O 1MHB2E7Y s al so the possibility that a secBEHERYOBH09697

wheel 40 is arranged with alparallel offset to the

first wormwheel on the driven shaft 31 and engages

further appropriate wornms 38, 39 on drive shafts 47,

48. The previously described wormgear is generally

formed sel f-1ocking so that independent reverse
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driven shaft 31. For sinplification the remaining

parts of the rotating regulating device according to
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formed as a helically toothed spurwheel

eéiﬁ'@%@‘é\ﬁc%@rﬁoéﬁﬁﬁﬂﬁ ngly helically toothed drive
V\,heel S 41 42 with its outer tooth arrangenent. The
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arrangement engages an inner tooth arrangement arranged on a fixed ring element as
a further part of the harmonic drive 59. In each case one of the drive shafis 53, 54 is
~ rotationally rigidly connected to the cup-shaped sleeve 60. The drive shafts 53 and 54
'_are each rotationally supported adjacent to the harmonic drive 58 and at the opposite
end. Electric motors 56, 57 are arranged respectively on the drive shafts 53 and 54.
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noi se, no axial |oading and ot her advantages.

Reductions with self-locking of lower than 1 : 25 and 07

|l ower than 1 are possible. Also with the double 44 FEB 20

helical gear 62 according to Figure 3 nore than two of

tWOBH4@ES can be arranged sinultaneously am@T@ERRN03/009697

act on one helically toothedSspurwheel 43. Sinilarly,

there is the possibility that two of the helically

t oot hed spurwheels 43 can be arranged spaced rel ative

to one another on the driven shaft 31 and can engage
h?)rg&k?gldo}ﬁ IB‘?\%E&?? d§|' ib ¥EardiEfled %h@ﬁ efflcfanj‘%ng service life, low
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t mathe eimirodimentyrdceprdingeao Wigunes33 an@ 3 @ meghdnidal calrlipg device 72 is
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d@mewe&t&)ﬁ@uiﬁgen’fo the invention is described based
on the figures. 1 4 FEB 2007 WO 2004/ 020779
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With the illustrated embodiment for the mechanical coupling device 72 it exhibits in

each case a pinion 73 arranged on a drive axle and a chain or a toothed belt 74 which
couples all pinions together. There is also the possibility that instead of _the chain or belt
74, a gearwheel or instead of the pinion and chain @r toothed belt, a set of gearwheels

is used.

Appropriate combinations of mechanica!l coupling device, motors for the drive shafts,
self-focking sets of gears, etc. are obvious.

In the following, the functioning principle of the rotating regulating device according to
the invention is described based on the figures.
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Wth control of the electric notors and appropriate

rotation of the drive shafts, this rotationis

transferred via a wormor a double helical gear tooellfeFEB 2007
driven shaft and from this to the reduction gear unit
SWEREMBER?t 0 the rotating spindle 7. Here, tRET/EP2003/009697
rotational novenent is conv@rted via the

recirculating ball nut 8 into a |linear novenment with

at least partial rotation of the recircul ating ball

nut 8 about the rotating spindle 7. Wth the novenent

of the reci rcuI ating ball nut in the | ongltudi naI

di t t at dl
CWReForg! PLine Rk alor e eBeiepriats IRIoY ok dly Cferspers. tis
1votationtis &anw monafor bl’(mublegfegta] @eeal @ik tidved, shaf and from
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i smogemadds eonhvieded vﬁdh@mculahrtgkballhmt&h’waa limspr efovemant with at
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r plowernent obthetrbeircalatingshalimgt Ieltleerbngitudmal girenliem okifie pjatingespindle
f t

S?éabfﬂ ﬁd%tmgaf;a@r 38t &' o‘fét%c‘l: vﬂ{)egér}%eggﬁatngg@gﬁe@[coné}ew by the

bergasamant af et ermgains efememisurie in mr@ﬁﬁeggqr@wg@wd& slots 11, 12 on

I SR 3hd MY Sjaes tﬁeoo{hlaﬁ @iﬁ&éﬁ‘ié Petafhef BB 18Wst d‘bnnected for
appropri ate | ongitudi nal pl acenent capabi]ity

of
t mevergerd tyitfhghe é‘F‘Pﬁ'imgl%em?'ﬁr?sfﬂa% aBFP'”OB“%FB\V%tﬁ%‘?ﬂ 18] tF?“FfﬁéfeC‘ to the
I me&mgﬁd@aérerﬂeﬁt@ctﬂmﬁuep&ndm r@@rgw&oeaﬁbﬁ oomwadtmng element is
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novenent. { 1 4 FEB 2007 17 CLAIMS Rotating

rll?gwp Z%égﬁg (ﬂﬁ%{j o%t n‘? x% 95‘19&18%\8{1 aﬁ%\gl f&'}n lphﬂale%nsmlssmn of a
t totadiondle mdylemmuttOprﬂm/emtt@tmgr efareenti keith vinprorgiate  longitudinal
Sﬂk}ﬂé’ée?n f'c‘éﬁa@iﬂ? cﬁ‘ bi ﬁé?atag{; %&ﬂaf Ofg2trhRid! by adRicvbMént in the

e sal Ive train exhibiting at

|§5@Wdt§‘ﬁbdﬁ*’%% t°f é'?f} gliagle (i entgfe Al SRmAd & is possible in
Cédm%ﬁtt@%eté&tdat rofBbnATPVRBRBAL ortals WitHoat foldiofd) iniib et

nut of the spindle drive exhibiting at |east one

engagi ng el enent, essentially protruding radially

out war ds, whi ch engages gui de slots, whereby a first

guide slot is fixed relative to a device housing and

a second guide slot can be rotated relative to the

"~ device housing and/or is supported for displacenent In

the | ongi tudi nal direction




of the rotating spindle, whereby the guide slots
exhibit at least different slopes In the |ongitud

direction of the rotating spindl-e and the novabl e q L FEB 2007

guide slot is aer ~° gennected for novenent to the
actuating el enent. r.,= 2, Rotating regulating

devi ce according to Caim1l1, wherein the guide slots
are . r formed in a first fixed collar which is
fixed in the device housjigdiSand a rotating col | ar
which is at | east supported for rotation relative to
the said fixed collar. Rotating regul ating device
according to G aimt or 2, wherein the first and

> <Fafilod o8 bedH e TPt AR fiment of a
r egetuating gletieant ¢ aadhas, dhingls! Glovret pfaviiiter pr ¢ ﬁ&ms wrzh A

C bR R Sis Pl o BaRReBEiR ey ® S RRER e

t hg;zwttrfammmg ??Ha@ad:r@ msﬁdﬁgﬁmt gﬁﬂ mgd spidrivh elevice
and _can._be rotate { 0 it ot at.i
Rt odb T cevarenr dv el lotned of R B8 e anve

“cl Q#mimg\hﬁf ﬁaﬁi tdﬂ@ efgdgitig I%minéhﬁnﬁm@ ptﬁiruﬁiag nradially

bagutw%rd cga angage& guide slots, whereby a first. guzﬁe slot is {i f‘ngi :e]ati'm
te a device hausmg and a second guide slol can be rotated relalive to the
device housing andfor is supported for displacement- in the lnngitudmai diracton
of the rotating spindle, whereby the guide slofs exhibit at least different slopes
in the longlitudinal direction of the rotating spindle and the movable quide stot is
connected for movement to the acluating element

Ratating 're'gﬁmatlﬁg' davice a‘ccnrding to Claim 1, whemin thi guide glots arg

eollar which is at least suppcrted for _mtat_ian ra]atwe io-the sald fixed collar,

Rotating regulating device according to Claim 1 or 2, wherein the first and
second guide slots are formed in opposing pairs relative to the rotating spindte.

Rotating regulating device according to one of the previous clalms, whereln the
rotating spindle is supported so that it can be rotated, but is axially Immovable,
and fhe nut can be displaced along the rotating spindle and can be rofated
retative to it '

Rotating regulating device according to one of the previous claims, whetein the
rotating spindle and rut form a ball spindle drive. '




