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DEVI CE DESCRI PTI ON The invention relates to a rotating
regul ati ng device for the rotation and/or |inear
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throttle, blowout preventer or simlar, in particular
inthe field of gas or oil exploitation and
production, with a spindle drive and a drive train
driviing the spindle drive rotationally, the said
drive train exhi bROTAJING REGIHATINGDEAGECt | on gear
unit and a drive device connected to it in a manner
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devi ces, such as val ves, DESEBIRTIGN or sinilar, an
actuating elenent is always needed which is displaced

_linearly, which is rotated or both rotated and
linearly displaced. Due to the novenent of the
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example, be!ow the surface 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



2 equipment it is necessary to be able to carry out
finer regulation of the actuating elenent and, in
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the rotationally supported guide sl is rotated with respect to the fixed guide slot and,
where necessary, also displaced in the longitudinal direction of the rotating spindie.
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
oceur 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



formati on of the guide slots can also be realised

sinply. There is, for exanple, the WO 2004/ 020779
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of the spindle drive can engage directly 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 collar reliably and without jamming, the first and second guide slots
can be formed in pairs opposite one ancther relative to the rotating spindle, whereby,
correspondingly, two engaging elements can be available.



can be forned in pairs opposite one another relative

to the rotating spindle, whereby, correspondingly,
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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 jeast 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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appropriate 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 tfo 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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ofdérdo B&Bbleft® better utilise the available space in the housing, it is advantageous if
an appropriate drive motor in the drive device does not act directly on the driven shaft,
but rather - also for further reduction - is connected indirectly to it. This can, for
example, occur in that a shaft 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 spurwheel is a worm wheel
engaging at least one worm via the outer tooth arrangement.
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drive, the relevant worm can 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.



In order to be able to transfer sufficient drive power
in this respect, at |east one notor, in particular an
el ectric notor, can be assigned to both ends of the
wio baog/oshal t . Through the appropriate arrangeg@ipr@dbiooosor
these notors the drive shafg is also supported so that
the conplexity in supporting the drive shaft can be
reduced. WD 2004/ 020779 PCT/ EP2003/ 009697 8 In order
to be able to use snall notors, in particular snall
eI tr r r?tfPéFE r

Rﬂé topt?é‘%h%e%anﬂ;%galog% ﬁ? f@p érge mtﬁk&ﬁ@ motars, which
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d%ﬁ)%}ir{a&fgrpq mos?fa’ft? }:é(n b8 aHQﬁr%e%l Ho@itlainéd’ Spﬂo@.ltelﬁ h‘?pé#s r¥|§f\le to
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shafts are notionally connected. In particular when

oneed®d- nore notors are assigned to only one end of the
rel evant drive shafts, it may be regarded as

ASSPBLBOSR shi o o s 308 ol SHEREY b6 pbt BRI ven
CRiVe sharfts, Rinzggadgarted as athnantagegwtihteoﬁnms ehaftie supported floating
& a8 ;'g%%g'm DVCIRAL Snd {ADRTL FtrD3ireldif alfBideUs Tl ve

feTrnprincip conceivable. Wth
the first nmethod the drive shafts can be synchronised
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evice W th toothed bel
<, 500 festhads a9 (PTIRBICAERVARIE. YU RTStrpRtiGd %\ﬁ&ﬁﬂve shafts

rdPlfseH hﬁedﬂl&h‘&ﬁlysth&ﬁélﬁ réEfioriae nﬁ))ﬂérﬁblﬁtol.ﬁm@d mechanical
ect roni_cal %éusn

el ectric can
%Pilr@xaweewﬂ e%PechieHgC'zﬁm Appr ﬁ?pfqr}g'[ &Vﬁh pihef Jifinod the
rotaliSndl fmovfeﬁlénishﬂ tied edter srxaftsmam bs. sleftrhmwdee!amtcdmmallycaimg the
lin lceterel YO o
ot meen P BF anledifbdia AOERbBbuG nlorsiave grouit
fanmekamcmmmtm‘sy the drive novenent is transferred to
the other drive shafts via the coupling device. Apart

fromthe toothed belt, chain or simlar, the
\Witle HermectianiseLigaupling drwoedthererie plsadie aoiﬁhlhtb af givingrealy one of

thé LRV ard With&ppRifilte motors, whereby the drive movement is transferred to
the other drive shafis via the coupling device. 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 fo?med by a set of

gearwhesels.

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



with the toothed belt, chain or simlar engaging the
said pinion. There is also the possibility, however,
that the nmechani cal coupling device is formed by a set
wb 20@parheel s. Wth the use of a mechani cal reauEYhd03B09697
device, there is furthernore also the possibility

that the self-locking is not present for each drive

shaft so that, for exanple, only an appropriate

sel f-1ocking set of gears is arranged between the
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seichanical koupljng devitse transferred to the other drive

shafts via the mechanical coupling device. Dependi ng

on the power requirenent, it will be realisedt

Bepensding he te¢ gewel quRyIRHs it it rb@clteétbﬁeﬂothﬁhéofdﬁil Ofethe slectric

183t SonRSted 9) bR 4Bk 388 1B %e ﬁééd 8f a8 P tdrive shafts

connected to electric notors need to be actively

penngcted te elegiie a1miee §pgd todksnadtively ﬁ?fﬁf;?d S"%H"@a?%ivn Consequently,
Q%@ﬁ@iﬁ dBfreb O KRy Imthé Fetalirdf RbLIBGhY ®RYitkad bmsins&ycb gt with
I's obtained so that wth the@ I'lure of ane %?5‘,'
thecfatire \E opR PRt OF the Arye £evicgy s PE SXANRe g Slqegic motor, the
Fathdmdertof e driearietigde stilbfcilisdirope aperdtion o thel rbtating regulating
facilitates proper operation of the rotating

Bf-ating device. If a double helical gear or pairs
of doubl e helical gears conposed of heIicaIIy t oot hed

e \,
U OB U o ol ol LY el ot
w\tmgeane anb spargbes! asmdsadh theoisiaypet wypust\att cgehe arengasparallel
Hzet]h? f\%}krgt they are normally forned to be

ocking. Consequently, independent reverse
rotation of the actuating element is prevented even

W}Wihé %mql 5éélreaneqwé g&ibichdiisal gaak It niuReBS Hotbd tﬁdﬂ thed kdh&mally

HogP .4 5 SSiogkRg. Casee TS o aaaier ovaran iz of fhe; actuating

elehaht i pravehiewenen when this kirité Hevicwofaki al | oads, has a

high service life and in contrast to the worm gear,
exhibits Iine contact on the tooth flanks in the
V\&ﬂhe'e@arti ta thetdoulale haligbgesaTit. myst ke rotes thatuisicembliy éxbivlits a higher

né& tﬂér‘?g%grf g@glg kt%hr% at&ag low} ﬁcﬁ%] ?ﬁibi@n*&ieﬁ %Qadgrhas a high

Isre
aervlge |I|i¢eand in contrast to the worm gear exhlblts line contacton t e tooth flanks 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 shaits.



wheel , where necessary, only exhibits one tooth. Wth

t he double helical gear and also with the worm gear it

is possible that at |east two notors are assigned to

waeonehof the drive shaft. O course, two OPCHBPE03/009697

notors and in particular a@bectric notors can be

arranged at both ends of the drive shafts. WO

2004/ 020779 PCT/ EP20031009697 10 In order to

facilitate a further reduction in the region of the

drive deyi ' ' ' .
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ddae unihah ipedicligr 4 banmit diiviey eamhe erranyid betwiérs theanotonard the
i possibility that the drive shaft is

@%ﬁ%@&d@@é{dﬁ?#ggaﬂ exi bl e, cup-shaped sl eeve of the

harnonic drive and the helically toothed drive wheel
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vant ageous e he I nvention are

f@%pleapwuhamé slecsn of Wﬁé'afmgm ddvecsnd 58 dgliGally tapthed drive wheel

ges&me&&dﬁ%v&ﬂblgemra@rare shown: Figure 1 A
ongl tudi nal section through a first embodi ment of a

rotating regulating device according to the invention

Wlh& I'bné@rngemnﬁged& SiScih e of trenigvdntibn iafe exXplgt¥cebaded on
tion along the line Il-1i in Figure 1.

th?g@ﬁ“@S gnglpsggﬂréhp dE"09-ng from Figure 1 with anot her

enbodi nent according to the invention with a pair of
ﬂg% I:IOe rI?el ﬁ gears. Figure 1 shows a | ongitudi nal

P %9?{?3 81‘% a first enbodi nent of a rotating
regul ating device | according to the invention. It

Lhi tg Ignggtﬁmgbglgs &?"tl’ﬂ‘gug}\sa‘mét bddih tSof'anrotté}F?lg regulating

réction t e act uat I n ement I n st
appr opr Hewies acgeringrig thesipyeniier B’-@ COMREPORES to F?Fé‘on along - in
el enent ges Only shown in part and is used for the
regul ati on of an appropriate valve or throttle stage
after insertion of the rotating regulating device 1

Figdre 2anA%§aroﬂm1dr@tﬂee lirkCiBR $n Figura fevi ce such as a
valve, throttle or "simlar.

Figure 3 A detail drawing from Figure 1 with another embodiment according 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 towards the actuating element 2 in steps via appropriate locating
surfaces 83. 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 actuafing 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



The actuating elenent 2 is connected to a rotating
collar 18 at its end visible in Figure 1. An
internediate ring 64, which is fastened rel easably at
wbeomneh728, i s arranged WO 2004/ 020779 PCT/EP2003/009697
PCT/ EP2003/ 009697 11 betwaen the rel evant end 23 of
the rotating collar 18 and the actuating el enent 2.
The actuating elenment 2 is held rotationally rigidly
reI ative to this internmediate ring 64. A pot shaped

sert | e 5.1 :
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ring-flange 25 a first end 26 of a rotating spindle 7
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is al so_supported rotationall its second
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E:84its GHURB] ViSerBg the BpihdI8 dfiddlis fenadi th@balbspinuld die 19.
| ongi t udi nal direction of the rotating spindle 16 with

appropriate rotation of the rotating spindle 7 and
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clliacleB of @tueedldullarlﬁ? Tha guiti2 slolst12rid alte fdrmed it the motefirey collar 18

SRt e Bbes BT 981 B8 REg LB 1! 318 BB08PLIAL Sk 0t 11, 1
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Fwdrgraphe qm@swa@w eflaping eiernsrrgs HeIQjeiﬂQﬁgaﬂn Beaude Slots 1, 13

S A Y 0 Mheddirdt WRBFe W8 dveddp.of the device housing

The fixed coliar 17 is held rotationally rigidly on an inner wali 21 of the device housing
15 and alsc 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, so that they exiend into a
corresponding hole in the fixed collar 17. Furthermore, the fixed collar 17 is held at its



15 and al so imovably in the | ongitudinal direction of
the rotating spindle 16. The rotationally rigid
nmounting is provided by at |east two nounting bolts 22

wms@hbadye t hr ough the devi ce housi ng 15 fromppyShifdSooese7
into the fixed collar 17, tihe said bolts being able

to be screwed into the device housing 15, for exanple,
so that they extend into a corresponding hole in the
fixed collar 17. Furthernore, the fixed collar 17 is
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ends 23 and 24 of the rotating collar 18. The rotating

spindle 7 is connected at its and 27 with a reduction
Heeatotaling spindie drisreennested-at {a PRHAT with @ rodHolign oggy unit 5 formed as
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the! déviceehdusingt he. ﬁfbe’iappphng;sangggnﬂ@ pokite app piedinery by the wave
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evah shApesarahwbgp raddstedeit eragseothal relsiyapiceraagingpeints of the fiexible

£|§é\/3 f%%g XIb{g%rdQ ﬁg@gg@emﬁt iR ﬁ]\éaﬁﬁerqs&ﬁ%aag&ﬁémto? oo [ stationary

e 29 outwards in engagenent wt
aFePon@ier t oot h arrangement of the stationary
conmponent. The wave generator 30 is connected to a
driven shaft 31 conposed of aft seg nts

Thirdvaie gerretef; 3013 canfieciaddp @ dughshet %nmeéa’éamfssegmems

3Nizaeds tzpgedan erhevmfrdwenttdrrua&aﬁgmebxsl ars .reléheably jobled Ibgdttier with
tgw%gedé 3 provides the joint to the wave gener at or 30

% segnent 34 fornmed as a spurwheel is
- adj acent to it. The spurwheel exhi bits an outer tooth

[@gggﬁ%éi@?en?%s &r@v;@ﬁﬁ] glh'la ‘rEcP Zﬁ%nse?‘%ﬁr() ?{%Za:ﬁd a shaft
ssjgatent 84 fnread asa @ptg\@lmlwﬁa@dmmﬁ gﬁh&pﬁ@ swineek exhilitsi armouter
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-shaped 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,



is closed off by the |last shaft segnent 36 positioned
opposite the spurwheel 34. The cup-shaped conponent
exhibits a cylindrical section which is rotationally
wopganteeh by pivot bearings 44, 45 rel ati ve pca/Erb®3/000607
devi ce housing 15. A positi®wn sensor 46 is

furthernore assigned to the shaft segnent 36, the said
sensor bei ng capabl e of neasuring an appropriate
rotational novenment of the shaft segnment 36 and
therefore of the driven shaft 31. An approxi mately
bar - shaped probe el enent running in the |ongitudinal
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m Ehe pysing prre PR eMbitH AN apefoxg&a&%@"“@fop@amp Rwhich & pivot
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amwmmigeisyameﬁtﬁds & the@osing pan 68hiThd davgn shalft 31 and the drive
27 ofth r ot at indle.7 1s

g |rln FI .’g re n enk)aglgtﬁ&% terior free .spage in the
?‘f%‘hg" 9}:{6? &Y %t 8 aH@H‘S 5 5 (MG BUSTRE free seage
holdiray parwse Theuwusigg pant 89 GBlenwtusell by s1 covbreaseiaingnt 70 positioned

t vhee S ) t
PRRULHE AE SBR Dbl o £ RS oS e ot Ficlity fpgor 46
geotriides thepsigh Fiegevescopenenty0. are arranged in
essentially the interior free space in the housing
part 69. The housing part 69 is enclosed by a cover
dppryReialy parafeisiptthe rerer ensprasere 79 e hensig coustidiinig arranged

Pfich 2B&mnbitdy 1AE ostiRAEorQfs ih R 2pefptistefespRERl 46
protrudes through the cover conponent 70.

Approxi mately parallel to the cover conponent 70 a
e Qtivaodevizess cohhetied darmangatént with te driven shartisd @s tidspurwheel
%? 'tﬁag-tg sens r 46 in an appropriate receptacle. The

A% s connected for novenent with the driven
shaft 31 vi a t he spurwheel 34 as shaft segnment. Wth

w]tﬁ tﬁgtéﬂ%'ogﬁ‘@ht Q&%%uq ngﬁ f’: JI gMEGSparw e@E&? Psufo\ﬂg&? Ias% worm

for
wherMOersgg@@@ Fxlwec%rwl@@p@mﬁgeg ttmmﬁ’ewnd@g wrmg 38, 39 at a

minimum of two opposite positions.

Figure 2 corresponds to a section afong the line II-ll in Figure 1 and shows an
embodiment of an appropriate drive device 6. The worms 38 and 38, 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 49, 50, whereby pivot bearings are
arranged between them and the worms 38, 39. The free ends of the drive shafts 47, 48
are respectively joined to the electric motors 49, 50. The electric motors 49, 50
themselves are mounted releasably in the housing part 69.



m ni mum of two opposite positions. Figure 2

corresponds to a section along the line Il-Il in

Figure 1 and shows an enbodi nent of an appropriate

wio 2oog/otiewi ce 6. The worns 38 and 39, see al SedJTiEPY8/009697
1, are arranged approxi matiely centrally on the drive
shafts 47, 48. The ends of these drive shafts 47, 48
are assigned to electric notors 49 and 50 as drive
notors. The drive shafts 47, 48 extend into the

el ectric notors 49, 50, whereby pivot bearings are
arranged between them and the worns 38, 39. The free
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such as for exanple four drive shafts. Al these

drive shafts can act on the one worm wheel 40. There
Tlie adr&holishe de’sitdal kMotm gémt is2 genei crommsdn sstiesdking0 so  that

arra dW|t r of f se othefl
B ea et el R dond saiie 1o i diappletiy e et of
thp piriop devides isvent pes<iifle. 39 on drive shafts 47, 48. The
previously descri bed wormgear is generally forned
sel f-1ocking so that i ndependent reverse rotation of
Mefheoseéi—lbdgnggﬁeaidﬁ ¢espribgdas the sagsing eRjbodimeanéin Figurg Be This is a

L1 et FSI[C%[ lg¥&r gfvlvﬁ)eof '\Jv%lcﬂoérep&%\?rlﬂ@c!i SWhérehl il the worm gear
Se ock 1 nNg a I's descri as the second

%ﬁ%[ﬁéﬂ%rﬁ'gqfﬁ %ﬁ?‘@ Gige shaftpid7s 4? are, arapsed| kerpaadicyiar tyibg driven
ﬁ?aft Qi th\é’fudélbleaﬁ(ﬁicﬂrgéét @the\%ﬁé@mdmtdnvb haR®58) 54 are

daoss Paralectonbe sEien SRR o HEPFRIPE = CRBFFing s of the
poittig tregulgiingb Hevidee btaading e FighiPe tthaweo bes Efindiinip the second

%I%I%J?\;(ﬁrﬁ rilﬁafac;tp?rdgn% to&iqu% Sn{%f%'% a0 ?g %’: ?lllesl gﬂeunn%ﬁ)eetl %ﬁ formed as a
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sppedpten asiibr erwhich s swpperid refatiopalysh one and Lipbameusing part
6P aRd F818EHaNP SUB SRR NAS Yottt | dreidlid Yo WaR! B&kratol B¢ of another
I\wAgr%%l‘lf: drive 59 as gear reduction unit 58. The wave generator 61 presses a suitably
flexible, cup-shaped slesve 60 outwards at opposite positions so that its outer tooth
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 shafts 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 59 and at the opposite
end. Electric motors 56, 57 are arranged respectively on the drive shafts 53 and 54.



41, 42 with its outer tooth arrangenent. The said

drive wheels are rotationally supported on a stub

axl e which is supported rotationally at one end in the
wousungpart 69 and rotationally supported alcTiEP03/009697
other end via a wave generasor 61 of another harnonic
drive 59 as gear reduction unit 58. The wave generator
61 presses a suitably flexible, cup-shaped sl eeve 60
outwards at opposite positions so that its outer tooth

arrangenent engages an i nner t.oot rr
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hafts 53, 54
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are each rotationally supported adjacent to the
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are possi Al'so wth the double helical gear 62
according to Figure 3 nore than two of these gears
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drive shaftahlarduchlal gassy exvay with Shegarangement °fr*8t"é{t31iediﬁ'é(¢ shafts the
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nmotors and to also transfer the self-1ocking and self

braking with the various gear devices to all drive
whtafths ilustiatsd @mbadia®se fordbe medhthicalh@uplingadepéoeer itafxhibits in
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chuiples ali pd@rfiens together. There is also the posmbnhty that instead of the chain or belt
74, a gearwheel or instead of the pinion and chain or toothed belt, a set of gearwheels

is used.

Appropriate combinations of mechanical coupling device, motors for the drive shafts,

self-locking 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.



and the rotating spindle so that, for exanple, one

worm 38, 39 or a helically toothed drive wheel 42 is

sufficient. Wth the illustrated enbodi nrent for the

woeeRanreal coupling device 72 it exhibits inpcgaBoozmossor

case a pinion 73 arranged qe 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 or toothed belt, a set of

gearwheels is used. Appropriate conbi nati ons of
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17 by the -engagenent of the engaging elenents 9, 10

in the correspondln% guide slots 11, 12 on one hand
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dipipomen, s Ite | B DRt PN IR PR Ge Pl Aomayement in the
lb@g:@tﬂnendieéctlbﬂneafam enhutamaebmﬁremé actuatipg et @ Bypddadle in

-1.0 racteristic, of ear, or the
S b el SRS Fdveini e iRt BYAUBTE et
begi nning that apart from pure transm ssion of a
rotati onal novenent to the actuating elenent, with
appropriate |ongitudinal displacenent capability of
the rotating collar 18 transfer of a novenent in the



| ongi tudi nal direction of the spindle 16 onto the
actuating elenent 2 is possible in addition to the
actual rotational novenent or also wthout rotationa
woveapritrze WO 2004/ 020779 PCTI EP2003/ 009697  PET/EP2063/009697
ROTATI NG REGULATI NG DEVI CE1€LAI M5 1. Rotati ng

regul ating device (1) for the rotation and/or |inear

di spl acenent of an actuating elenment (2) of a valve,
throttle, blowout preventer or simlar, in particular

inthe field of OQRSTATING kEGUQﬂWG@EVIGEth a spindle
drive (3) and a drive train (4) rotationally driving

the spindle drive, the said drive train exhibiting at
| east one reduction gear upiAms) and a drive device
(6) connected to it for novenent, characterised in
that the rotating spindle (7) or nut (8) of the
spindle drive (3) exhibits at |east one engaging

t welt i, BB RReaT o Pt iy e Yhaplcomet of an
wher e&aﬂuaimgiﬂsmer@quebf sa thfvé,lihroﬁla,) biowvolit gmﬁemﬁtﬁloﬁtﬂm%r, in
t evice ecan i .
19 2 O o] BB b A HIoR BRI B a3 2 anve
and/ draim @)wmmallgaﬂ_nﬁmg tiok sphdieeimetthersatdt dreve train exhibiting at
wner dBiet 1B’ sRLEEA JeBF uRl (518nd BI5GB cBphedy to it for
I eastm@\'retm%lt.ent sl opes in the |ongitudinal direction

of tmréé}éﬁgécngtﬁﬂl ndl e and the novabl e gui de sl ot
(12, 14) is connected for novenent.to the actuatin

el enghe reteting spindigy {7 tar iyt (@ ffitar spigdlaslive &) sxbbitaiah %ast one

t( 21 a éfigﬁbt? elehantag, e1d)s %@séﬂilathh %rot?ﬁlﬁlgg %cﬁtﬂlys b@t@v‘érds which
irs

r
(17} Sheeess 9ude beR it i TR ddierehid it it 8 (11ak tfed
r ot atrelativec @ Iaadev(ck&)ouslmgcﬁ'w) andta keesi gLSdﬂOﬁlef (& f49rcan be
rotat| e he said fix C
ot at P BT s Sl DU R 4 Blprtag Yo ciggacpment in
the long:tud;nai direction of the rotating spindle (16), whereby the guide slots
(11, 13, 12, 14) exhibit at least different slopes in the longitudinal direction of
the rotating spindle and the movable guide slot (12, 14) is connected for
movement to the actuating element (2).

2. Rotating regulating device according to Claim 1,
characterised in that o
the guide slots (11, 13, 12, 14) are formed in a first fixed collar (17) which is
fixed in the device housing (15), and a rotating collar (18) which is at least

supported for rotation relative to the said fixed collar.

3. Rotating regulating device according to Claim 1 or 2,
characterised in that
the first and second guide slots (11, 13, 12, 14) are formed in opposing pairs
relative to the rotating spindle (7).



characterised in that the first and second guide slots
(11, 13, 12, 14) are formed in opposing pairs
relative to the rotating spindle (7). WD 2004/ 020779
Wdﬂm@%/ 009697 18 4. Rotati ngr egul ati ng P@Q}@jp@@yoogtgg‘]
according to one of the praygious cl aimns,
characterised in that the rotating spindle (7) is
supported so that it can be rotated, but is axially
i mmovabl e, and the nut (8) can be displaced along the
rotating spindle (7) and can be rotated relative to
it. 5. Rotating regulating device according to one of
the pRetatioa seguladingrdevicecdamprliado iose df the prévidustcladms,
rotati j and nut (8) forma ball spindle
driveb?%8§gﬁggbﬁ%§§%ing regul ati ng device according to
one othet Iptativg espinsiles (7 | idisHeported naer thet r¢anekl iretated abutt imcaxially
engag r .
ot ne e RERIRA el (9, o Al ilae fotethg spinde () and
r el eaS¥bp§rotated miate i r equl ati ng devi ce according to
one of the previous clains, characterised in that the
Engagin%_elenents $9» 10) are arranged spaced to one

not hBPEHRg fegulating devipsraceandingde ope PERE PERYIQUS Glaings, t he

nut ( Sharatteripéd iri it ar by 180. 8. Rotating regul ating

devi cge according,tao.one of the preyious clains

char a@@épﬁag%squﬂ:l!ef &A?n‘iﬂﬁt @) é%%l gcb@?{ I’SB'PSIE3 fifye {19).4 i xed

rel easably to an inner wall (21) of the device
' i . ti ti ng, device accordin

BOUS Rt doguiBind Rl iHalting'td 8hd Btng Bl Es §EIFRE 1 00

at | eelaraetggsebivthahg bolts (22) are fitted fromthe

di r eCyioUhgBfing BRI ©10), protruding radially outwards, are fastened to the
nut (8), in particular releasably.

7. Rotating regulating device according to one of the previous claims,
characterised in that
the engaging elements (S, 10) are arranged spaced to one another in the
circumferential direction (20) of the nut (8), in particular by 180°,

8. Rotating reguiating device according to one of the previous claims,
characterised in that
the fixed collar (17) is fixed releasably to an innef wall -(21) of the device
housing (15).

9. Rotating regulating device according to one of the previous claims,
characterised in that
at least two mounting bolts (22) are fitted from the direction of the device
housing (15) into the fixed collar (17) from a radial direction.

10. Rotating regulating device according to one of the previous claims,



housing (15) into the fixed collar (17) froma radia
direction. 10. Rotating regulating device according to
one of the previous clainms, W 2004/020779

Wk a0®331009697 19 characterised in that tpagrEr2003/009697
rotating collar (18) can bagsrotated at its ends (23,

24), but is supported so that it is axially

i mmovabl e. 11. Rotating regul ating device according to
one of the previous clains, characterised in that the

r ot atémaglghg@dm(ﬂ@ i s rot ationally rigidly connected

at its end (23) faci act uat |e&% el enent g_Z) to

t he s@PdOfé'E‘FQJS?'Pﬁ§13éP%fi‘r€ﬁtr°tatf§ at s eRps kP 28l (AUA{S fipported so
devi caBERKIPBhsevapee of the previous clains,
characterised Iin that the rotating collar (18)

exhibits a ring-flange (25) on its front end (23),

pr.ot (r]I i:aﬁtlatm retaleliira] device ra;oafrdmg twn;e/\bﬂmélpﬁegueuft Gbi;}isi, ng
spindl,e (7).. ipn particular on a first en 26), is
suppo?qaé%c%gfﬁﬁng‘ﬁgﬁ ly. 13. Rotating regulating device
accorttie nofating atler 0B) shetatioreally dgisilyotoaneaded at its end (23) facing the
char a ' t r | dle (7) is
conne%tkg%hg rr{ne@\t/tzﬁgontpé E%diat%{sugé'lé{%ﬁ%%tnnd (27) to the
reduction gear unit (5). 14. Rotating regul ating
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ar acterise Re Feducti on gear i's
f or meghasactarisesl wdhated harnonic drive (28). 15
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conneebge ks supportRprbitiendiiar rel easably, to the second )
end (27) of the rotating spindle (7). 16. Rotating:

regul ati ng devi ce according to one of the previous

t4. ai rRotating regulating device according to one of the previous claims,

characterised in that
the rotating spindle (7) is connected for movement by its second end (27) to the
reduction gear unit (5).

14. Rotating regulating device according to one of the previous claims,
characterised in that '
the reduction gear unit (5) is formed as a so-called harmonic drive (28).

15. Rotating regulating device according to one of the previous claims,
characterised in that
the flexible, cup-shaped sleeve (29) of the harmonic drive (28) is connected, in
particular releasably, to the second end (27) of the rotating spindle (7).

18, Rotating regulating device according to one of the previous claims,
characterised in that



characterised in that WD 2004/ 020779 PCT/ EP2003/ 009697
20 the wave generator (30) of the harnonic drive (28)
is connected, in particular releasably, to a driven

whabib®19 of the drive train (4). 17. Rotat ipa@/EP2003/009697
regul ati ng device accordi ngoto one of the previous
clains, characterised in that the driven shaft (31)

is conposed of different shaft segnents (33, 34, 35,

36), arranged one behind the other. 18. Rotating

regul g deyj ' . .QUS: .

cl ai mi® Wee e SBEE IR O Bty (dey e LRI pegtuter
a spuralasablyftoardsdernshaf (i) of theegirived@irh(4ar r angenent

(37). 19. Rotating regulating device according to one

of the gr_evi ous clainms, characterised in that the

dpur wReeting mgylating devigsrascoriagito pa®pf tha geryiods ckims.east

one WehikatidfisePMthat/i @ the outer tooth arrangenent
(37). 20, Rotating. regulating device according to one

of t hbegliugs sbaft Bilhisrompogs Pheiferent ehnfl seameats Bhe34. 35, 36),

spur Waesgel 3f¢ bbisindtheinegal | y t oot hed spurwheel (43)
engagi ng at | east one helically toothed drive wheel

(41, 42) via the outer tooth arrangenent (37). 21.
RBt at Rogtigggliatiiggevite vcesrdiag ework oithé previdas efairhd)e

previ qus ¢/l ai characterised in that the shaft
segrreér?‘?arf%g?s%%jna{‘g%‘ht to the spurwheel (34) is

suppoa tshaft segragrit @8 is v spunsiee fermeddeith are obien soatly afréigement
usi ng S%VOt bearings (44, 45). 22. Rotating regulating
devic% iccording to one of the previous clains,
characterised in that a position sensor (46) is

3651 IRt rebSiRf Wl ice 2BETEAG 1 3R oftRE PNl Bdinid)e
characterised in that
the spurwheel (34) is a worm wheel (40) engaging at least one worm (38, 39)
via the outer tooth arrangement (37).

20. Rotating regulating device according to one of the previous claims,
characterised in that
the spurwheel (34) is a helically toothed spurwheel (43) engaging at least one
helically toothed drive wheel (41, 42) via the outer tooth arrangement (37).

21. Rotating regulating device according to one of the previous claims,
characterised in that
the shaft segment (35) adjacent to the spurwheel (34) is supported rotationally
inside the device housing (5) using pivot bearings (44, 45).

22.  Rotating regulating device according to one of the previous claims,
characterised in that
a position sensor (46) is assigned to the shaft segment (36) terminating the
driven shaft (31).



driven shaft (31). WD 20041020779 PCT/ EP20031009697

21 23. Rotating regulating device according to one of
the previous clains, characterised in that the worm
W8800482)779 s essentially arranged central |y omca/Ebeios®oesso7
shaft (47, 48) which is armanged perpendicular to the
driven shaft (31). 24. Rotating regul ating device
according to one of the previous claims,

characterised in that at |east one notor (51, 52), in
particular an electric notor, is assigned to bot h

ends égﬂ %ft the drive shaft §47 48)

RSt at i &ﬂm uEting geviea AccardingctB P 9 thprisegiaige

previ @hSra&’téitlsBBmtrﬁhar acterised in that drive shafts

(47, 48) are r ed in.pairs OpRposi relative to

e i WA i 8 fSseenedly s BN Tenirdly g oy S ot e, 40
accor dihith i¢ aranged pérpehdicydardu Ittcmﬁrw@h ahars (31).

characterised in that the drive shaft (47, 48) is at

| east supported floating at one end. 27. Rotating
Rdgul Rotatigg taguiatieg deviceraticogiingdo one obhephaviqus eldimsls

cI ai ed in that the drive shafts (47,
gghargﬁgé%é'&frﬁf . : : .

are nmechani cally synchronised in their
r ot at Bbolsast aneveeten{5d, 82)i igparticriarameleelfic owiqy] israpsigned to both

devi cgnds’, % %)thFgg@@%fggtrt%)( 74), chain or simlar.

28. Rot at ng regulating devi'ce’according to one of the
previous clains, characterised in that the drive

shaf t Rofafirlg re@ﬁtat evﬁ.@)ac@érﬁm@'t@ ©h& 8f4he dkdvibus claims,
synchr oni sed, %51 rotational novement using the

not or §h3rggterig 57) 29. Rotating regul ati ng device
accor grivagstatts (% 48)c aiteha@raiged iropairC biiiodte relative to the driven shaft

(31).

26. Rotating regulating device according to one of the previous claims,
characterised in that
the drive shaft (47, 48) is at least supported floating at one end.

27. Rotating regulating device according to one of the previous claims,
characterised in that
the drive shafts (47, 48, 53, 54) are mechanically synchronised in their
rotational movements using a mechanical coupling device (72) with toothed belt
(74), chain or similar.

28, Rotating regulating device according to one of the previous claims,
characterised in that
the drive shafts (47, 48, 53, 54) are electronically synchronised in their
rotational movement using the motors (51, 52, 56, 57).

29, Rotating regulating device according to one of the previous claims,



WO 2004/ 020779 PCTI EP2003/ 009697 22 characterised in
that for a double helical gear (62) consisting of a
helically toothed drive wheel (41, 42) and a
webdogarorw t oot hed spurwheel (43), the drive aeferS003/009697
(53, 54) are arranged paraklel to the driven shaft

(31). 30. Rotating regulating device according to one

of the previous clains, characterised in that with a
doubl e helical gear (62) at |least two notors (56, 57)
are asbamotedisedirathat end (55) of the drive shaft (53,

of 1 nleh i BB A ) sl f Poicalh olid e hest o1,

reduc#?.)oancg@heimlly t¢diBod sporwhael (43)| e driaBhafY (53, 54) are

and aehaiee g S B e PR R el 1. ") a2

Rot ating regulating device according to one of the
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is connected folr novenen era
( 6 1) . end (55) of the drive shaft (53, 54)

31. Rotating regulating device according to one of the previous claims,
characterised in that
a reduction gear unit (58), in particular a harmonic drive (59), is arranged
between the motor (56, 57) and a helically toothed drive wheel (41, 42).

32. Rotating regulating device according to one of the previous claims,
characterised in that
the drive shaft (53, 54) is connected for movement to the flexible, cup-shaped
sleeve (60) of the harmonic drive (59) and the helically toothed drive wheel (41,
42) is connected for movement to the wave generator (61).



