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val ve, throttle, blowout preventer or simlar, in
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example, below 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
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finer regulation of the actuating elenent and, in
w@arotiozoTrar with regard to the drive devi ce usedi/EPmobansco7

abl e to achieve even great®er reduction in order to be

able to carry out very fine, accurate and

reproduci bl e novenents of the actuating el enent

vvithout conplicated control of the drive device. The

Qpresit iofis hheeSsﬁwetd berabls t6 Pwrrqf@.rteﬁrtehe'egmiphmveﬁm actuatmg

of arotatin e tin of, the t

o PRk M e S YA B el e ¢ cnine
e\iélﬁngie"a't@t tedlctidn irf ord?S®i bé eabl® tbe@aﬂyabat tvbg/ fioé, uatdungte and
el enent extre

nel y cur nd fin
PGS TR Ao 4nY et EREt GPmpoates P! of the
de@d%v@@leCt Is solved through the characteristics of
Claim1. According to the invention, essentially a
further reduction gear unit, which essentially IS

Tﬁé’&ﬂ%’@& AN il Eltiohl lQ‘iﬁeré\fofdlthdllmbﬁfv@ﬁienﬁbp@ﬁotaﬁhd feQulating device

o o b s S 8BS oo i

cﬁésw% re |ategl4héieact&dnﬁ§ dismbhix esttre@ERt bY¥urbielya af@Viiredy in a
ousi n

? the rotatin re%ulatln devi ce and the
reéqup'b%ﬂ?wrﬁvé'ﬁ"‘{‘gdf%ﬁ% FigRidPEfeR i ve to the device

housi ng for rotation and/or displacenent in the

itudinal directjon of the rotating spindle. Wth

T'E?.)P jegtir galved Birquaht thﬁé‘ﬁgﬁacﬁﬁ'ét'cse‘?f@ MY el enent

engages them the said engagi ng el enent essentially

protruding. radially outwards fromthe rotating. N
Acgereiag & e imantion. Q%?@n%aﬂ}' Advdngd, rfﬁwt'O‘?lQ@abH'aEdﬁ\‘@‘ essentially is

foﬁh@@%?t%dlcﬁa &18fsC Rt WiffbRsht ldpadint the lémgiﬁldlrﬁu dilsctdh Qif tihd dotating
due to the sinultaneous eng%gemsnt i n

spinsilent s §HeIPP§ed bpiysen doe BRINYYE VB ANH;the, aatvﬁw gfnent. One guide

sI&d i9FiRed rél&ﬁ/ert@taa&é\ﬂééahédélr@%mﬁé trétdturﬁgrll'ééﬁtl&hgfdem&e and the other
rotated with resPect to the fixed %u ggqaﬁl ot

ouighe Flet iewBeariad elatie & e Svise batHR Hopodias fsplacement i

thdl |E>ﬁ§a£ud%l Afrettith 6OHRL iokding Ripritie. Withusoth QURIRDEIBRT Ataleast one
coupling of this novable gw de slot with the actu

CRg6IREn PIAMER enaEaRSIRM. GhS BRIC SHURGHRS Slagertessentaly prétruding

raHfaW%ﬁﬁJa‘?@éjfrérﬁ thd tatfrigptridRdoral g BEthe. spPRIeadlieng on the
sl ope of the guide slots, a further reduction of the

novenent of the spindle drive can occur in this way

The leAbhyiRg tdlerhBft RCHdd-bideE iR the Tiked @uro@nglamna du‘e to the
an appropriate guide elenent on the spindle

Sipultgiaaue TaBemP R it 159 FSFEONRM AUPPalieg Quigs siot with Gfefart siope,

the rotationally supported guide slot 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
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



formati on of the guide slots can also be realised
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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 another relative to the rotating spindle, whereby,

correspondingly, two engaging elements can be available.



can be forned in pairs opposite one another relative
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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 least two mounting bolts can
be fitted from the direction of the device housing and in particular from the outer side of



devi ce housing or of nmounting it on the inside wall in
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housing into the fixed collar froma radial direction.
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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 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



novenment with its second end to the reduction gear

unit where it can be appropriately rotationally
waexppoed7ed. A conpactly constructed reducti on PEHEP2003/009697

can be fornmed as a so-called harnonic drive. This

harnmoni ¢ drive normally conprises three conponents.

These are a wave WO 2004/ 020779 PCT/ EP2003/ 009697 6
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driven shaft can be formed as one part. However, to
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directly on the driven shaft and rotate it. However,
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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.



exanpl e, occur in that a shaft segnent is a spurwheel
formed with an outer tooth arrangenent through which

WO b@4@ed79e power is transferred fromthe drivePdPEPDO3/009697
to the driven shaft. An advantageous enbodi nent can
be seen in that the spurwheel is a worm wheel
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arrangenment. WD 2004/020779 PCT/ EP2003/ 009697 7 Wth
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Inao\éctiuerI t%t%laghtgpeaiﬁea é|rrr]1pletwha6y goocJ t?anshn(%llsjgoﬁ] 9 the drive power with a worm
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
we@bk@aiei7¢o not or, can be assigned to both ends BET/ER®03/009697

drive shaft. Through the &ppropriate arrangenent of

these notors the drive shaft is also supported so that

the conplexity in supporting the drive shaft can be

reduced. WD 2004/ 020779 PCT/ EP2003/ 009697 8 In order
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cophééttd are notionally connected. In particular when
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rel evant drive shafts, it may be regarded as
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at|édstbi SHwdndYRE edtiiing nd whasfthe nmtbrlsyare het areangeds dri ve
shafts, two nethods are in principle conceivable. Wth
the first method the drive shafts can be synchronised
InN&rabats @ghdhronise tthe irotationad trhoements wemsietred sthyn ¢hea various drive

mechani ¢ Vi ce i
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the other drive shafts via the coupling device. Apart
fromthe toothed belt, chain or simlar, the

WWitB @ha frieeBAnical olipling dntectherenis | alstetheapgskinilinofodrivirigeonly one of
threedlri(\a/\e/ %RgftdetP\/ %pg’ropaéte motors, whereby the drive movement is transferred to
the other drive shafts 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 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



with the toothed belt, chain or simlar engaging the
said pinion. There is also the possibility, however,

wao bai/02¢1eo mechani cal coupling device is formedPOYER2098009697
of gearwheels. Wth the use of a nechanical coupling
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
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sel f-1ocking can be transferred to the other drive

shafts via the nechanical coupling device. Depending
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s&fvica!life/ 8nd in contrast to the worm gear, exhibits line contact on the 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
WO 200p02ET7hl e that at | east two notors are assPQNER2008009697
one end of the drive shaft 10O course, two or nore
notors and in particular electric notors can be
arranged at both ends of the drive shafts. WO
2004/ 020779 PCT/ EP2003/ 009697 10 In order to
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. explained based on the figures enclosed in the
'S&P'g’\‘/ﬁcf?é’.to'ﬁi‘%w?‘éq PR ARG are shown: Figure 1 A

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

i o Bl SRR 6 AP BE AR G on

thEfiges eAciBsseiptth@traalisylg the line 11-11 in Figure 1.
Figure 3 A detail drawmng fromFigure 1 with another
enbodi nent according to the invention with a pair of

THIORM NG ald gdwrgears. Figure 1 shows a | ongi tudi nal
section through a first enbodi nent of a rotating

regul ati ng device 1 according to.-the invention. It
Fig%ﬁéi'bi 1S loagleihal eBiars tHrgudkb a vitrsic Bmbbdiment of a roketing regulating
irection towards thﬁ_‘ actu&tigﬁ@errent 2 itn ste S vioa i
appr opideuiee apeeding iy hedGysnipadich CopfRIPQ 89 Sy ton alofg H in
el ementrigiré . 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
Figife® am 860 Blhgtie lireciel sn Piguee devi 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 63. The actuating element 2 is only shown in part and is used for the
regulation of an appropriate valve or throtile 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



The actuating elenent 2 is connected to a rotating
collar 18 at its end visible in Figure 1. An
WO niogopEdd ate ring 64, which is fastened rel eaBEER2083/009697
the end 23, is arranged WD12004/ 020779
PCT/ EP2003/ 009697 11 between the relevant end 23 of
the rotating collar 18 and the actuating el enent 2.
The actuating elenment 2 is held rotationally rigidly
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gf 2/ on an_inner wall 21 of the device housing
and 2, 14 at the point where they overlap.

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, so that they extend 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
wORWANReTge i s provi ded by at | east two nounti ngPODEPR0ZMI697

inserted through the devid2 housing 15 from outside

into the fixed collar 17, the said bolts being able

to be screwed into the device housing 15, for exanple,

so that they extend into a corresponding hole in the
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sleien® dutwardpinearsgzgetnieat with ¢henimhee togttyamgngeonent ©f tHe stationary
the flexible sleeve 29 outwards in engagenent with
CeMR°N®Rher tooth arrangenent of the stationary

corrponent The wave generator 30 is connected to a

drive d aof  shaft ,

i s onaralon P S PP 0BRSS R gsad of Bt SBuments
3;3,0354]635 tiog SBheEhe wiiffenentt dhraétasbgcheantd B reldasablyrjsined Hagether with
se 33 provides the joint to the wave generator 30
thé??gﬁg PO%ft segment 34 formed as a spurwheel is

adj acent to it. The spurwheel exhibits an outer tooth

T@% glan%%gﬁnskgﬁéggﬁ?lérgv@%steﬁ{e J%%nrtctg %S rv?é@gegen%?a%orabé %nd a shaft
segment 34 formed as a spurwheel is adjacent to it. The spurwheel exhibits 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-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.



spurwheel 34 as another shaft segnent is a sonewhat
cup- shaped conponent which 1is closed off by the |ast
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The cup-shaped conmponent dghibits a cylindrica
section which is rotationally supported by pivot
bearings 44, 45 relative to the device housing 15. A
position sensor 46 is furthernore assigned to the
shaft segnment 36, the said sensor being capabl e of
measuri ng an appropriate rotational novenent of the
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the other housing part 68. The probe el enment of the
position sensor 46 protrudes through the cover
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§89"8&" he position sensor 46 in an appropriate
receptacle. The drive device is connected for novenent

ith the driven shaft 31 _via the spurwheel,, 34. as
vl e BT SRR o ElsEu e SHINABFS 34, e MReg o e worm
wheel b seuUaMbeRgurdL, i whitloengagessthe vmresponding worms 38, 39 at a
minimum of two opposite positions.

Figure 2 corresponds to a section along the line II-ll 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 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, 30

themselves are mounted releasably in the housing part 69.



wheel 40, see also Figure 2, which engages the
corresponding worns 38, 39 at a m ninum of two
WOpEIsRE7e89 posi ti ons. Figure 2 corresponds to aPGEEP10051009697
along the line Il-11 in Figére 1 and shows an
enbodi ment of an appropriate drive device 6. The worns
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 notors 49 and 50 as drive notors. The drive
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arrangenent 37. There is the possibility of arranging
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6& ha%dsn%yarti\gﬂglﬁll s&ﬁ"pc}crtoe&@iqhg Stfer end via a wave generator 61 of another
harmonic drive 59 as gear reduction unit 58. The wave generator 61 presses a suitably
flexible, cup-shaped sleeve 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.



helically toothed spurwheel 43 engages correspondingly
helically toothed drive wheels 41, 42 with its outer
wo o@itl2@ry angenent . The said drive wheel s are PCT/EP2003/009697
rotationally supported onl1a stub axle which is
supported rotationally at one end in the housing part
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a %HZS%%eQ%Iaﬁée tmr%ogﬂotﬂ&OZK%hBCaﬁvEFfzm @@%QVcarl%ngage

e helical gear is characterised by a high
hedicaily:ioethed, d"N%WQGQIéNrg% life, low noise, no axial

| oadi ng and ot her advantages. Reductions with

sel f-1ocking of lower than 1 : 25 and |ower thangi ) .
Inathe etesimends appardingite irigures 4Gl S aHBgshanicayecypligy device 72 is
dléﬁl‘é?%dj'd},g athhEt %ﬁ'ta%vém(/\ﬂtht m@ &éWbé)fthé hesieugedive shafts are

can pe arrang ed si nmul t aneous can act on o

maemam@ﬁllvan%@mw 15\ﬁt]?lmé%tlonagmoveﬂﬁ'iﬂﬁa':%hermﬂ@n &ng rgechanical
CJJS) Qté§|'cg'clah La¥sol tg@hséd’\@b RhndréetnBedrive dolver Freat B%‘ﬂlve shaft fitted

can be arranged spaced reI ative to o %
wvﬂmph@pﬂeﬁ mﬁt@rﬁﬂq otbar diiver t’haitf mhlarecgw igaRjagRot fitted with motors

arlit?njg %é& {r¥ndi&ohe @glf Q‘J’ckh‘\ %%|f—‘br4|éng ﬂrﬁh tHer\/eH&as gear devnces to all

I ments accordi ng es 2 and a mechani cal
digvsuphafisg Inieyehca case,| %vendwlgbﬁ'a/gga@ge tqﬁétpultlple drlve shafts the

arthh et lo¥ Snly\%b Ryelihibckiréesct of gbal% ¥ &Uffiglht Bétiveen %héfdrﬁe shaft

are nechani Cal | Yy synohronlse in their_rotation

amdatf@m’ﬁtm sRindin &P Ateor EHBMRAIS: RRRIWAM 3R otihPY ﬁd‘ehca“y toothed

v\;\,ﬁgaggns alfGedte used to transfer the drive power
roma drive shaft fitted wth appropriate notors to

other drive shafts, where applicable, not fitted with

Eslllus't‘rré@ecF Qme&Fhehf frsthemédHankal EolpiflidREicARNR it exhibits in
braking wth the various )aear devices to

|
e@nh Gasesh BINOY. 73 #rager of duve 2de 8Rd & TR ¢ toofhed belt 74 which
cISIGEFRBRs RgetAer [Tik& isHido/PeSToREbRty thiEinstead 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.



arrangenment of only one self-locking set of gears is
sufficient between one drive shaft and the rotating
wa@pioagkE7so that, for exanple, one worm 38, 39POCT/ER2003/009697
helically toothed drive wieel 42 is sufficient. Wth
the illustrated enbodi nent for the nechanical 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 al so
the possibility that instead of the chain or belt 74,
With gmatrahefetheoelectris meatdrsodind Bppnopriatenrotationcdfathe diive shafts, this

ro&élﬁp ﬁﬁflr‘)ﬁ%rr%doﬁg q?\&?ﬁzrs) ﬂgg 3p Y}‘nget#%cal cg}apﬁ?ﬁlne drlven shaft and from

thidetoi the reduotian gedramittthendlthendo st fatsting smrhdle I70tlleren dhe rotational
m?’ﬁ%ﬁ?’iﬂgﬁ %ﬁ@&eﬁepﬁ\éﬁc me Ireglf'(?l.{tf%t é‘% il M} é nﬁo faq{ne?rw}n%gemért\’t with at

3alt ng regu
ledlst\iatitnl estatiordofrige texirctilbting ipallemiti Soabog tmemttatlnbes@lmuisédN:th the

iR g St Bl ab A BB A Sl W oo spincle

16, othat raaatiref cblm m i 1%/ erofatbed twath réspect rtot thei firedi sollar 17 by the

trans warm or r d
o BR3P Shihhd SEPe £ BN BleCo R RIngRke SRt IE 12 on
ore AaAd tdmeln1$,o14 o thet aihengSmpe rtidé gofatinglaoodar tiBds connected for
rotation

MPYSHE ! ?hﬁgﬂp%l%qﬁg rﬁﬁm%’l %tt : %‘%ggo\régg}et %ge{;lgﬂé%ttrawsf{aﬁed to the
sdid acluatisg eleaicht 21 An dridependentirevdrse ratafiorcofl the iactuaking klement is

prapentrBy B sttt e e % v bkl Hh B iEhl goar

direction of the rotating spindle 16, the rotating

et S ST BP0 g B BB ot

rotdliohle mwefmﬂor;wli n-@hgautmhilngl cd]srﬁém, #&h ormppmpdateariongitudinal
Si
N T

loRgitudireal aﬁrpctmr ofathe spihdié i @nonte theaastﬂahmgeelletmnt Reis possible in

=l Paie S e SiE Bloviyeale AT ORBSE hal T b apen.c

sel f-1ocking characteristic of the worm gear or the
doubl e helical gear. It has been pointed out in the
begi nning that apart from pure transm ssion of a
rotational novenment to the actuating element, with
appropriate | ongitudi na




di spl acenent capability of the rotating collar 18
transfer of a novenent in the |ongitudinal direction

wo@toolz073pi ndl e 16 onto the actuating el ement PCT/BP2003/009697

possible in addition to the actual rotational
novenent or also without rotational novenent. WO
2004/ 020779 PCT/ EP2003/ 009697 17 ROTATI NG REGULATI NG
DEVICE CLAIMS 1. Rotating regulating device (1) for

the rotation and/mTAm@aﬂeéummsmlcEf an
actuating elenment (2) of a valve, throttle, bl owout

preventer or simlar, |n partlcul ar inthe field of

gas or oil production, (IF I\?)I ndle drive (3) and a
drive train (4) rotation 'l' riving the spindle

drive, the said drive train exh| biting at |east one
reduction gear unit (5) and a drive device (6)

connected to it for novenent, characterised in that

1t he Rotating mepuigdingdiericedf) tor theirotatiyn amd/oh@wegpidimla@ement of an
driv e I e Tof B

10), gceté%en é,%lnfgni 32210; uag?’%hef %og@ oucgmv\a& éﬁm&l %lmllar in
engapaticyari id éhe;fleid of gdslor CIIaqrodlx;tiomA\)vlth aﬁsemdleydra!ef(ﬁ)r md a drive

% g 'ug{i?%,é | (?g gétg«(;uﬁgﬂfhnv.@% rt}l‘gjé< gginglreeérﬁfet Ylfelgaﬂd ?151)95 \Ha‘ﬁ*? pxhibiting at

r ot aleest om# a¢ducton @eahenme(ﬁj end rep disver glewing /(B cosnected to it for
supp@1 Lgrq rtu r displacenment in the |ongitudinal

di r eCtion o the rotating spindle (16), whereby the

gui deharctesised i that3, 12 14) exhibit at |east

di ff dj

Cor (el SRR Rl RIS B lRED Bl o Rt o

i s cemgagitoecldnaent (%v‘lsmerﬁssermallheprawwaglmlaﬂ]/emards which
2). Bot.A lat

1) efioss oot PP 12, S UhEREP SRR S8 T1 G i e

14) mlailvédpmed:lewnewdusmt (16) >eed & glecand (gm‘d)a sloti €12,i1st) can be

fi Xe%rtétg(igg\gs\\geeyohﬁ\g I eas{nbs;ndlgpg E?rtt@ti \;dg?dl?placement in

col | orteq

r el atheviengitudinaé dsmmnfofxtbei r@tetlmgusplnd|e (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).

Rotating regulating device according to Claim 1,

characterised in that

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.

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).



3. Rotating regulating device according to Claim1l or

2, characterised in that the first and second gui de
wWeLb@us2(714, 13, 12, 14) are fornmed i n opposi NgPEEEPR03/009697

relative to the rotating sp8ndle (7). WD 2004/ 020779

PCT/ EP2003/ 009697 18 4. Rotating regul ati ng device

according to one of the previous clains,

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

4r ot alﬂoﬂ@ingmaguﬂhﬁnq devicaratcoxding tbeneatf #eprevielistlaines,t o

| ating device according to one of
the %Pg% ous %F'gltﬁgy characterised in that the

r ot atthen gotatmgn dpiadie7(7) aenéuppxtrte@SQo fieatnt aabadel rotgteddbet is axially

drive (1 tati ul atin vi ce accqrdin 0

one. STMBRREIR ] DeduL e e Erated BNE Ty IRRR RS an
engaganeedteteeintmti(dto |ﬂ0), protruding radially

outwards, are fastened to the nut (8), in particular

rel easably. 7. Rotating regul ating device according to

50ne ®otdting reguiatingudevideacasrdingtb @ha of ¢1d rediousiclalmad, t he

engagi.n | ement 9, 10) are arranged spaced to one
anot %b?'gﬂc S '"3h$ unferential direction (20) of the

nut ¢ rotating Epinidiec@) and hyt (8P adallRpirale adve @gul at i ng

devi ce according to one of the previous clains,

characterised in that the fixed collar (17) is fixed
6l el e&pédiing régulating device asadiding2d Jonefof tHesprddvii€ elaims,

housi a&: 5'# . Jotating regul ati ng device accordi ng

to oﬁggr %? é‘zdﬁpéﬁ?tous claims, characterised in that
two engaging elements (9, 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 (9, 10) are arranged spaced to one another in the
circumferential direction (20) of the nut (8), in particular by 180°.

8. Rotating regulating device according to one of the previous claims,
characterised in that
the fixed collar (17) is fixed releasably to an inner 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,



at least two nmounting bolts (22) are fitted fromthe

direction of the device housing (15) into the fixed
w@oiok@eo7(47) froma radial direction. 10. Rot aPCT/gP2003/009697

regul ati ng device accordi ng2to one of the previous

clai ms, WD 2004/020779 PCT/ EP2003/ 009697 19

characterised in that the rotating collar (18) can be

rotated at its ends (23, 24), but is supported so

t hat chérabﬁrgéu% kpati mmovabl e, 11. Rotating regul ating
devi ce according to one of the previous clains,

char thetretatisagollar ({lBhean he rotalestatrits ensis| @2, 24)8hui is supported so
r ot afi PR d:¥al "grrglvgblgonnect ed at its end (23) facing

the "actuatin nt (2) to the said actuating
el ement. 12. Rotating regulating device according to

1pne gstamg ﬁu%g%gv.eé QE&%?ipg%‘aﬁélﬁfﬁé'p?&ﬂodsrblélg?ét the

rotating ring-flange (25
i ts €hamactesisediz®at protruding radially inwards, on

whi C{?\egrﬁ%tiﬁg%ggé}rr(?%)sig'r&gﬁ(?haqIg)npldl)pc&ﬁekie@ﬁt% &P (23) facing the

firs orte otat1 ona

Rot aac¢tnatingegjernant (Bptodes said agtetingelegnand one of t he

previous clainms, characterised in that the rotating

spindle (7) is connected for novenent by its second
12nd RefEfing cegutating devioe acenidige 4o one of the Previaus claaisat i ng

reg%ﬁy’ag%gggwlﬁ%&ccor ding to one of the previous
cl ai ns,

aracterised in that the reduction gear unit _
(5) the rotating doltes (18) sxhibis Beiagiilange (M oriis\ont g8y (23),1otruding

Rot afj I t] V. r .

o ol IR R AR SOBRRR (D FBoBislfy o st onc
cup- €expeduppastedaotaii®allpf t he harnonic drive (28) is :
connected, in particular releasably, to the second
end (27) of the rotating spindle (7).

13. Rotating 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).

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

characterised in that



16. Rotating regul ating device according to one of the

previous clains, characterised in that W 2004/ 020779
woeDAUBRZOO3/ 009697 20 the wave generator (30)PCI/EP1vE3/009697

harnmoni c drive (28) is connected, in particular

rel easably, to a driven shaft (31) of the drive train

(4). 17. Rotating regul ating device according to one

of the previous clains, characterised in that the

driv IS\ C e . :
seqnih S8 Gefelgbr () FTHEREfGHe Uhle T, cpiftereq dn partcuter
ot hereleds@blyRtmt athiiveg shefi (B Htaf the dibwa tcadn éd)cor di ng to one

of the previous clains, characterised in that a shaft
segnent (34) is a spurwheel formed with an outer tooth

14r r aRgEtiag regu&iny.detige aBodrding g one giithetprenjowkesiaioes,
accorﬁi %geto gqetof t he previous cl ains,
char §0% Fé’g& i l?%at the spurwheel (34) is a worm
wheethe( diveneshgfigd 1igs abripessd obdiéferamt shaf88egriénts (88,284, 35, 36),

the outer tooth arrangenent (37). 20. Rotating
r equP%E9RS We@@d;@%g%rhg to one of the previous

claims, characterised in that the spurwheel (34) is a

li Ly t d spurwheel. (43 [ .at | east
el  BRlatho tsabalEa BlF Eobaion 1o BBR RiPubls eiBRt o
t oot bhavacterpeddnthdt37) . 21. Rotating regul ati ng devi ce
di t th ' | ai 0B,
Srocho o LBeYE 4 SBh B VB ey apgnoemen
to t(87)spurwheel (34) is supported rotationally
i nsi de the device housing (5) using pivot bearings

(44, 45). 22. Rotating regul ating device according to
19ne Rbtdtihg reyutating devick acamrding ¢danaof theiggedousiclaibas

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).



a position sensor (46) is assigned to the shaft
segnent (36) termnating the driven shaft (31). WO
wQo@4/022e¥y 79 PCT/ EP2003/ 009697 21 23. Rot at i nBCT/EP2003/009697
regul ati ng device accordi ngito one of the previous

claims, characterised in that the worm (38, 39) is
essentially arranged centrally on a drive shaft (47,

48) which is arranged perpendicular to the driven

shaft (31). 24. Rotating regul ati ng devi ce accordi ng

to one of the previous clains, characterised in that
28t | Eetatingrniegytetingrdeyvise acsording ta ongrof theupravious clainest ri ¢

MOt Olohat=tt&5d4R8Rad © both ends (49, 50) of the drive
shaft ?47 48) . 25. Rotating regul ating device

accolfitd M’@Fmd36n§9)o*§ qsseniially\areanged| ecantrglly on a drive shaft (47, 48)
char ALY aftnddh ddBlaci o Bioien(shée () ar €
arranged rn palirs opposite re atlvetot driven

shaft (31). 26. Rotating regul ati ng device accordi ng

00 V| HB, hat
240 RE1dIho RGBS M o A% B GELBRL hind
f | oacharpcterispddndnet. 27, Rotating regul ati ng devi ce
acco t | : :

Efilé%g t b %?orc( 1, ghﬁhgﬁ% lwér%?{egﬁlzc ﬂ?toﬁé? aggl’gned to both

characterised Int Ive s

54) ends (A9 hBnfdiag dlyves@h%tﬁ#arﬂ%ed in their rotational
novenent s using a nechani cal coupling device (72) with
toothed belt (74), chain or simlar. 28. Rotating
2b.eguRatdting relglating device @grergingdo one obthet previpusolaimss

clal ed in that the drive shafts (47,
Baragi et <

ectronically synchronised in their
r ot atiien ahafteoidd néd)t aredrranged én peirs oppedie relBtive 6thexdtiven 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,



29. Rotating regulating device according to one of the
previous clainms, WO 2004/ 020779 PCT/ EP2003/ 009697 22
w@ebanaei7ee i sed in that for a double helical geR€T/EBRDP3/009697

consisting of a helically 22othed drive wheel (41,

42) and a helically toothed spurwheel (43), the drive
shafts (53, 54) are arranged parallel to the driven
shaft (31). 30. Rotating regul ating device according

t 0 orhardctésrddnakatous cl ai ns, characterised in that

(b8 A S el Gty £27 i St DU G whool 1,
shaf f4§1 %8d 54elicAl. tddmict lspgn/uh@gul(fc)l e ARiVECéhafts (53, 54) are
accordl n revl ou Cclal ns,

char é‘ﬁr?@g?cé 'Peitq Wﬁt‘ﬂ%{e’gé@ﬁf&& n gear unit (58), in

particular a harnonic drive (59), is arranged between
t he notor %56 57) and a helically toothed drive wheel
341, Regfing %gu'%@@éll%"lﬁ‘& %Cé%fﬂln&tPﬁae&émeofée‘QE%F'ang to
one eﬁaﬁd&%rWea\&thlﬁt clainms, characterised in that the

drive_ shaft is connected for novenent to the
11 ex i &, o BblsLieardp ERtdos B Oy BPte el Rab oA ssigned to an

dri vend t8%) ohthé drive shafti3alkhy toothed drive wheel (41,
42) is connected for novenent to the wave generator

(61).
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 (63, 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).



