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Description The invention relates to a drive device
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or a dosage feed device or simlar itemof equipnent,
in particular in the mning of mneral oil or natural
gas, with at |east one spindle drive novably
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The object of the invention is to improve a drive device of the type mentioned at the beginning
such that with a simple and compact construction an increase in the efficiency for reduction of
the dissipated losses is possible, at the same time especially avoiding high axial forces and
needing only a low number of components.

~ This object is solved by the features of Claim 1.

- Through the application of an especially self-locking spur gear as part of the gearunit a very

compact construction is produced and also the efficiency is increased to over 50% threighathe,
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A simple assignment of spindle drive and reduction gear can be seen when the spindie nut or

threaded spindle is rotationally rigidly joined to the reduction gear. Accordingly, the rotation of
the reduction gear on its output side is transferred to the spindle nut or threaded spindle. This
can also occur by an essentially direct connection to the spindie nut or to the threaded spindle
from the side of the reduction gear. |
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With a simple embodiment the spur gear can be helically toothed.

In order to retain the advantages of the spur gear, such as high efficiency, low reduction, simple
construction, parallel axes, etc. and to also simply realise the self-locking or self-braking, the
spur gear is formed as a double helical gear. Such a doubie helical gear exhibits double helical
teeth and an approximate screw-shaped appearance. The self-braking effect can be _varied

: depending on the helix angle of the double helical gear and its various helical{géiis. This

applies analogously to the self-braking, whereby self-braking is in principle regardedy &g Geing



construction, parallel axes, etc, and to also sinply
realise the sel f-1ocking or self-braking, the spur
ﬁgar med as a double helical gear. Such a
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gears and in particular for double helical gears is

greater than 65% and can even anount to 80% or nore.
in drderaddiahifenthendrive poweh of ther moler oh itmaiorm@hamteaﬁésttﬂwh into the spur
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the notor on the shortest and easiest path into the
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e 39 oL Uy Mo By Bk o3 e e motrcr
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er notor o ors

. motpat one notor fails. Simlarly, there |s t he

possibility of attaining an appropriate drive power
through the application of a |arge nunber of
Thef%psagisqéh? p@ﬁ%[glllty that Wyosor mese @rive shaftoeadiewith at least one motor are

supPOE&d @ééérelagﬁ% tﬂ?ﬁ’éfle? iﬁOthQ thi@RE& SEIhE 1S R\ devidBatlisigt nRtalso provides
redundancy or an 1ncrease :n the power of the drive device. Of course, here two or more motors

on each of the drive shafts are also possible. If motors on different drive shafis are employed
simultaneously, then they are synchronised, whereby the synchronisation can occur
electronically as well as mechanically, for example, directly between the drive shafts, Preferably
two drive shafts can be arranged diametrically opposed in the device housing. However,
arrangements are also possible in which the drive shafis are arranged offset from ope-gnigthes
by certain angles in.the circumferential direction of the device housing. Exampl&s@ef. such
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In order to proceed further with the modular construction of the drive device according to the

invention and at the same time to be able to simply fit and remove certain parts, the connecting -

sleeve can be releasably connected at its end facing away from the spindle drive to the toothed

sleeve.
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of Quiiade L drronfet cdoind coltporediing Taileciperize Griop 4fe thite has then
opeaéd)partlhlly,, tﬁﬂnwmtwbén thet e sfdté S4n Mbhsé uicKly sBehdt ltbf@tﬂzrottle is then

cor R, Sy DA a5 Bt s rt to

onetamethex e otliqusct i on by t he appropriate. engagenent of
the engaging elenent in both slots. In this way the
conversion of the |inear novenent into the rotational
As altpedyrstated,dt dat be iavoaichbiy int this =bpge ifahe taskuating element can be rotated
r d slot in the rotating sl eeve.
mgﬁq—@ér\’ﬁmﬂ?gétg%sgs %Ué for exanple, that the
correspondi ng alignment of the slots changes so that

Thehi‘ areavér'lcflét poRsfiitis€ of 'n%hft g?/ i ﬁo\/?rﬂén % gﬁua‘&n t 8&ment and of

Sl'eeve occurs re
app@mﬂstﬁqu@!ﬁﬂﬁw ed am\@meré rfet ihef ccm;roﬂ of dhé Gimvefdewiw and therefore of the

e
aon2od Herhty VR e ohHRaRTurR o podifor Saldlh cBHUP eReighq g0 the axialy
movablerpatt of theoppidle ddve. Hfaourse, hssignmient of a pesitioh sensor and a rotating part

of tRAESh@L!dfive! a%@»%o%sﬁat t Bd[‘élﬂ'?oe{n"‘?pen%& %?f%gaéﬁtlon sensor can also be

I NCrease qui C SO t

- assigned to another part of the drive device, from the movement of which the displacement of

the actuating element can be determined.

In order to be able to accommodate a suitable position sensor in the device housing without this
position sensor being disturbed by the other parts of the drive device, the position sensor can

exhibit an essentially flat code carrier which is offset radially outwards with respeGido thé:

threaded spindie and arranged parallel to it. The code carrier also moves in thesaxial“direction



conpl etely opened very quickly. Further possibilities
of the orientation of the two slots relative to one

anot her are obvious. As already stated, it can

YRS in this respect if jhe actuating el @Fgfﬁ““‘“mﬂm
can be rotated together with the rotating sleeve.

There are various possibilities of nonitoring the

novenent of the actuating el enent and of applying the

con‘&ﬁéﬁdiﬁge ¢ MY %ﬁﬂi‘/@heﬁp lof the tIHeRAdP 'spiﬁ&let be sﬂhﬂl\éenﬁ*e‘ébcﬁnat this axial
d therefore of the actuating elenent

m°\é€fFER{E .t%mcﬂ&agw@ﬁ .aaﬁ t@%ﬁ@'tﬁsp@aﬂ%@%@w@ﬁ@@omm isplacement of the
act@tinglelamerifeXabb Gradd frorRit. t he spindle drive. O course,
assignnment of a position sensor and a rotating part
of the spindle drive are also possible. In addition,

Witz aﬂm@ﬁmbﬁﬁ%@@%{ Hb@%aﬁ Elfésafraﬁ‘g%ﬂ @étﬁr@erb%e g rﬂﬁ(ﬂnng part of the
"61? not I erﬂ_ﬁart drive d ewg fromthe novenen
spingle giifye: i PadcRrs Pé’é‘@ﬁ%‘ﬂ@ eloment grad ifia epde; Gagries) éﬁ@FﬂV'OUS‘Y explained,
the @Afadify BRFRMITIsNGRBd fb:neriga@ﬁfg th@ pbﬁf of Blofs éd?that?ﬁ/ﬁ[ﬁf'&pﬁu%bﬁate movement
taﬁ;w t abl e posi h@on sensor devi ce
t%gﬁt‘?af'fﬁr'sco fwoq?ns%%ymwrb@ﬁ)% the 59‘9F%6’f IS’%B {9fating sleeve and
theiefdie Blsp bbbt thé dtsb%cdmbm%f@wa(ﬁ@atmb%rﬁ@ﬁl tion sensor
can exhibit an essentially flat code carrier which is
offset radially outwards with respeRcto the" threaded

At tﬁl@i puithtet stivdilcabe annmdthaaswhl & code® carier Ehmeqmiﬁioﬁaerernb@r can exhibit an
SO0, moves in thelaxl rect| 0 2005/ 014973

PRSI BRI UASS ool b JURaFT Y 4 FREORTAIEAERENIB device of the
posttion sehserasliesh tel cutleccepriersipoved, dhratgh iz ﬁetsaagé bf the pattern, accurate

conf Pl R HP RE s o o fientasBBH, 13fa Rl seing gno dperefore about the

movemeent attheabirespoeldiggatt of dire fendle diive draithe Actudirighelement.
si npl e enbodi nrent a dog can be arranged between the
axially nmoving part of the spindle drive, in
Forple further preferresl desigyohifealrivewievicarddtibeincedsingdisrizgiability a distance

slee@%rc%é% '&P&ﬁ'!g\éfl & Ql rﬁbtﬂ?ﬁ?le Sc]tf ﬂfesg : hcﬂ%m% @—E’S o deI ‘?acﬁgegway from the -
secafpxprsg‘mhtaoﬂaedrgwnwheel off thlaeatdeam o® moter, Thisndistesicerseeve can be.
a t.th f r [ e
rem%@%i b\ﬁ%%rﬁeﬁ@?ﬁgﬁ . éf)a cc,roﬁ{rﬁtszdg?@dé %@gdﬂeg@?%f&?lﬁ&s Yotors in the
corrggpangiingiyotel balenturtharmers, ﬁwemtamce sleavemandidsebaasastas further support
for thB@ive Hegh. @ code carrier of the position sensor can
exhibrt ‘an appropriate position-specific pattern
whi ch passes by an appropriate scanning device of the

In oﬂib? hd b@dbt 28Rl Wﬁaeéh& WNRh 854 d G rRbtoPBMBR; to NAnP W rive device in a

hi s passage of ttern, accurate conclusions can
sam@g ‘ﬂ@h\kﬁ’l VQB@-!'PL CFW%?@%Sam%S'@Y 3lefe i¢ yadousa petating elements, the

 devRBhduRgeT Be P QHbdUIArconstruction. In this way there is the possibility that, for

example, the gear unit, spindle drive and motors are accommodated in one part of the device
housing, whereas in another part the actuating element is arranged. It may also be conceived
as favourable that only the connecting sleeve, gear unit and motors are arranged in one
housing part, whereas the spindle drive is arranged in another part of the housing and the
actuating element is arranged in a further housing part. Of course, each of the housing parts
exhibits an appropriate opening for the connection of the particularly moving devices arranged

‘in each of the housing parts.



novenent of the corresponding part of the spindle
drive or of the actuating elenent. For the further
e desi gn of the drive device and for
ﬁ%%%@%@ﬁgﬁ its variability a q§stance sl eeve FETH3004/007949
arranged in a notor hole of the device housing on a

side, facing away fromthe second spiral toothed gear
wheel , of the at | east one notor. This distance sl eeve

In s@Mltioh, athe HeWBY Bdusifie tén B@@Pd@ﬂ'vﬂtht Variegs, Qﬁ@?ﬁ'ﬂhﬁ rutining surfaces on its

nd or nore in the, corres
OUGERER W CEnaRs, pas FSETBON By TIPS ARl o evibreiodirys device in, for
exah@le;a%-@ﬂedﬂéébﬁuheswa for the drive shaft. In
order to adapt as applicable and, with regard to the
notorisation, to vary the drive device in a sinple
Furtieymbre, \daéltouaeqm@uuasbammn@ndf s geliby rusingf @asy disassembly is

t t d h b
ProYBb T pEblEG IR BRIEEE PO IATAN AT vay ¢ here s the
possibility that, for exanple, the gear unit, spindle
Wil BBt TR0 38 SRR et &, 0 AL Pl g vt e

devizedoaging, the aodecarder cant benguidel in@ dnmg:mmel iN €tk axadl direction.
favourabl e that only the connecting sl eeve, gear unit
and notors are arranged in one housing part, whereas

It i bencejyabld| thatdwitlv ani embodimagiesf the dhive tdeeice Eacbrdhfy ththe invention the

oveB47 Lo e o O BAERL o 3R 1, covo nousin,
but @ae tas:iallphhirbvalﬁeahn tip mapy fontexampleniting rétationt loe the threaded spindle is
con?%ﬁ%bzgﬁécgp i'ﬁ%eé E@tﬁg‘ﬁ] téﬂ‘ F?)rgér ?EtLXt{;%DéB@l%Pg%%@?ea%reﬁmﬁg used in this
conREToRRBOD 4UEDTOS th%threa@dcﬁpiﬂdtmwithdm iidwing exialyudispigeed. Essentiaily
her& P& &F@#ﬁ}%g"‘ﬂg&%ﬁoﬁa&f t@é‘?h readed }:%rsééi@{:/‘l’nﬂgously to the threaded

aces 0] er si ena

.Splﬂdlfsertl on by renote control of the conpl ete drive

device in, for exanple, a so-called tree on the sea

bed. Furthernore, due to the nodul ar construction of _
Thereyés therassibilibuel digplaeiag\p valwaslement {orimsoremrdessielasing @r opening the
val\%xéii’@llﬁ w;ﬂpar&ﬂ}eéﬁﬁ?cﬁige b ”cgathg tRfabéd sWntdib Hhethis case however the

dewar d par al t code carrier, In
moWrd@qr@cternofathﬂ Afiye devineids restrieipe qu@usqébe corresponding end of the

threB@é'@ ispRdictiBmAHE R EHd §15@d|%ﬁrila% Slthefdor Qnﬂaﬂ%;ﬁg%nem It would be

sl eeve in the axial direction. i'sS concel vab

MOrR; QoRvefHend r«ﬁotaa ithrsated pringle was r@l@aa@hﬂv senngekast ai fisgenchfacing away from

the tsbfhdlenfv(ﬁrtbl @B!ldlﬁg? rod ¥ Wﬁ&uﬁﬁi@éﬁbﬁleﬁf‘% ttﬁ@ vﬁe@ fifél Qtdmg rod can be
are rotationally sup {éorte et er he devi ¢

forn'pﬁqjlgltﬁa samg yaya Ao Qs diffeient ﬁ??ﬂ"?ﬁi;b gly at jfs leﬁﬂga(\?‘ﬁ@ they ’gglfeaded spindie.
CorR%guanty, sidify kedsthédighedl 1d Biffefcht @a®amhe BigAtres kn be connected to a

threaded spindle with the same construction in each case.

ff there is adequate space available and in particular when the threaded spindie is axially
movable, the code carrier of the position sensor can at least be inserted with one end section
into an inner hole of the threaded spindle and be releasably connected there for common
movement of the code carrier and threaded spindle in the axial direction. In this respect the

- code carrier is accordingly aiso brought out through the following connecting sleeve, reduction

gear and th_e_ spur gear so that an appropriate scanning of the code carrier only tdke® place



e

converted directly into a rotation of the actuating
el ement. The threaded nut is used in this connection

rt for the threaded spindle wthout i
@Ql@?ﬁ@ggﬁspl aced. Essenti all % here, only a ﬁcﬁﬁﬁ&momm
correspondi ng rotation of thet hreaded nut occurs
synchronously to the threaded spindle. There is the
possibility of displacing a valve elenent for nore or

outsiRSSt thb Yl Gnﬁrcﬂ%ﬁu&ﬁiyt B cor@lsHendihd B@éd!dﬁ %ﬁs@r % easier to contact

cor respondi ng the threaded spindle. In this
electigally ﬁ'g%@"(;'@fe @Mlcah'ﬁo%ﬁséﬁ”%fﬁﬂeé’ﬁter of the dri ve

device is restricted, because the correspondi ng end of
the threaded s |ndle is, matched to the sp?0|al val v

Thetg is,ai the PospIBTINEINak BiRspindia Nutiand,gonnactise Siegyeare connected together
reloSSHPWE T il why | tﬁe’k%tétfﬁh %ﬁﬂﬁﬂbo‘hﬁéétﬁlbeslélﬁé i$ éﬂréﬁﬁaﬁinﬁferred to the spindle

nnected at sen facin Wa,
nut, ‘”@‘eéee@ ‘iﬁ@usﬁﬁ‘ puids ?'?F?e'”gﬁ&:’i‘glei \ﬁdh% Pé'ﬁ‘eﬁt’ife"t'f’ dPﬁlt% thﬁa?wo"esmnd'"g
sup;ﬁd?ﬁof&hé@bﬁtﬁ;ot‘@@sl@@?e be forned in the sane way, also
for different devices, only at its end facing the
t hr eaded spi ndl e. Cbnsequently, sliding rods assigned

Advémag’édl.fs@nﬂiﬁdlrﬂélﬁts af tHegnedntioR Btesexpiindibinanoreaisidn tite fllowing based
wi,th, the same construction in each

thre aded i ndl
ontf&ea@reﬂanq:%@d %'éeg&gmﬁ’ﬁte space available and in
partlcular when the threaded spindle is axially
e code carrier of the position sensor can

Thegtilo {i\rek?E YAserted with one end section into an
i nner hole of the threaded spindle and be rel easably

Fiodf T DG lrAF e ST R ot SRR 1 8RB o1,

In this respect the code carrier is accordingly also
: h ng connecting sl eeve,
Flgl.l?ée %%gctu?#gtohg tt?éj% l@ DY uf1 %IL?IrUPe\éMlear <o that an |
appropriate scanni ng of the code carrier only)g &
. 7 /007949 9 outside of
Flgu{?%]g%ge%ﬁ%ﬁ%??{e%%s%a up% FP%QQ%epcor respondi ng
position sensor is easier to contact electrically
, T f .
Flguﬂ?g a Mﬁ@ﬁfgig%g ?%étfbﬁ%'%?ﬂlgtﬁ%?ﬁéeni %Pﬁﬁﬁllé\@ﬁiﬁof a' dff/eSdévite according to the
con@Ention sl eeve are connected toget her reI easabl y.
In this way the rotation of the connecting sleeve is
~directly transferred to the spindle nut, whereby the
Figuep,5 icestion along theline Y myoipdigwe #h t he axi al directi on
due to the corresponding support of the connecting
sl eeve. Advant ageous enbodj nents of the invention ar
Figugsp edPReidingl sertiondaroson & taird rEbpdimeshrhigerskive fevish according to the
t he jficatigeangncl osed in the draw ngs.

Figure 7 a longitudinal section through another embodiment of the drive device according to the
invention.

With all embodiments according to the invention, the same reference symbols refer in each
‘case to the same parts and are sometimes only discussed in connection with one of the figures.
In pan, reference symbols used in one or some of the flgures are omltted in the other figures for

e ]

reasons of clarity.



The follow ng are shovvn F| gure 1 a Iongltudl naI
sectl on through a first enbodi nent of a drive devi ce
ure a section along the line Il - Il in Figure 1;
3995@1@% enl arged view of a detail "X' in FF EMF@ZW’“""%’
F| gure 4 a longitudinal secti® through a second
enbodi nent of a drive device according to the
invention; Figure 5 a section along the line V- Vin

inaf by, N VIO BB et eE] fparmmon. These

parts numpta$mim particuldn guapprﬁpﬂaté aictyiating eleariens @cfor the ¢drrezpghding device,

suf 15 Ut TPt "Back nen ali B LeraeBip et bt ase paricuarty
empiloyed it theminingef sdineral @if @damtwabyash dbart frofnethe iactuatici element 2 which

s o lrtrt¥ 2 EEIB i SR ol U R et o e e 5, &

geapumit 6 moedidy eoroectegnb il andceasisting afmareductbogeao? antdepur gear 9 as well

: : I fi ¢
as “ﬁele'gg%’ggr fpfory g"lré @@‘H“%efgﬁ%&%?ig?sl PCT/ EP2004/ 007949

10 In all enbodi nents the arrangenent of the various

t
Withﬁ@&peﬁ?tgééi;rﬁ%ﬁp%cﬁﬁﬁﬁv lgﬁreg; 5 gtr?% 8r el-g{?'u F2 SRS a sliding rod 40
whiahl ie remnecied atronehaf 1ts<ﬁnde$cpam¢iaalg§!@mfelfzﬁem thmukeee asd of the holed sleeve
t fy

43 a‘é@kﬁlﬁe&gﬁ??@%ﬁgﬁ?{eqmp h Iﬁ%%ﬁ%‘f'&%g@% l\o\fgfcg1 dde%ncglng on the position of
the ndled sige'ef 43rinribe axiabdirecting 36 anare ar Ie§a§lu= frdm d1e inlet end 45 to the
outlé}céth?AgT? é&oﬂarﬁ{rﬁ%g A s0.! |ﬁ tlgé)ﬁlﬁﬁpa {)5&’{ <§ﬂ5f|t ® holed sleave 43 all

according t evi ce, eac rive

the @'%491@]9@1%9&6@ that ng ﬂog\e%ncumhtoueh H‘tﬁ/@tﬂlei/e@@ﬁ@ect ed t 0
it and consisting of a reduction gear 7 and spur gear
9 as well as the notor or nmotors 4, 5 driving the

To psejant Heaholediplepve Ha forb Bdatientt |sa@g@jma%ngsglymog[]@tgeq to a circulation
bodﬁ he bﬁ%é&'ﬁ%'o‘?% Ielyegenk af?eﬁlé 8 k,tu%’u%n ?Jol:i%j 'lé"erérﬂ;féd‘m the device housing

is connected at one ts end
42. Eh%@f@ua@aﬂ&\pf twedrfvleé@\'@ﬁd @fw"t aetheoiningle fdve,3, gees ugit 6 and motors

4, 5ra¢a1aﬁadgéd iRGHE the8rcalfioh B6dE4L.i n the sl eeve, through
whi ch dependi ng on the position of the hol ed sl eeve
43 in the axial direction 38 nore or less fluid flows

The fsbmmetdme i3k ﬁirrr%@ichs%rdcﬁctﬁlﬁlmg ol spindRNEVESHIRT &9 apl;bregnate threaded:

spmglﬁ 1h@1<{3layllg EMWQSQQT’ |threade% Isrguluﬂg t1r1a|§ %gnﬁecﬁe& w1tpn its end 39 pointing

away from the spindle nut 10 to the sliding rod 40.

™

The spindle nut 10 is releasably attached to a connecting sleeve 15 by means of a number of
threaded bolis, whereby the spindie nut 10 can rotate by means of a suitable rotational support
of the connecting sleeve 15, but is immovable in the axial direction.

The connecting sleeve 15 exhibits a retention hole 17, refer also to Figure 4, in which the
spindle nut 10 is partially inserted. In this retention hole 17 the threaded spindle 11 is also
inserted depending on the axial displacement, whereby its drive end 16 located in the retention
hole 17 is provided with an internal hole in which a code carrier 33 of a position sensor 32 is
inserted. The code carrier 33 can. be moved in the axial direction 38 together with the threaded
spindie 11.



the hol es 49 are cl osed SO that no fI OwW occurs through
the outlet end 46. To prevent the holed sleeve 43 from

rotatln? is rotationally rigidly connected to a
Wor%"ﬂ?g“ﬂﬂﬂ body 44 by neans of a keyed shaft EﬁT’EW%‘”"W%‘

circul ation body is arranged i'h the devi ce housing
42. The various parts of the drive device 1, such as
the spindle drive 3, gear unit 6 and notors 4, 5, are

A r@édcﬁ&g at ‘?% Q:Snﬁéb?eocéé ?)Ht't"ﬁf tﬁ’%1 gQQIdl\a'mf' &-for th% I%Peltlgﬁloef the connecting

drive I's forned eclircu
sleqyej 1R tanas iend of A p@mepu@stenveeaa emmtlns ;awawf@m theaapindle nut 10. The

red%toﬁdé@ar “i“is fb@met]_ he é b5 %@ﬁ’é?ﬁhér?r}dﬁtﬂ Grivele! ‘?htggcfl@lﬁ)%ead%mble toothed

ts end 0|n|n romt € spin
S'eetve taﬂé'h@hﬂ% ah@s ele@tadwd rnt@tloslp dgidly petinaaged to the connecting sleeve 15,

The t?b%&%'fﬁe‘:(reﬁtzte&ﬁﬁﬁg at %egp%rpﬁﬂf%t Wﬂ@e \ﬁﬁ&l? géﬁla tcelﬁ%ﬁ%sinner teeth of

a nunber of hr ea
a fiypgk ringneleaient 13 as anefjlenpathef e harmonie dﬂveeB rl@slaeutlwmothed sleeve 12 a

wav%%@rétor 9k |§ B%océ?t%!ﬂgéé 'a@ﬁ)aﬂ SEHE hirmofit ldrive ti?ém&q'@bl% of the ring

in the axial directi connecting sl eeve
mm@%ﬁﬂﬁts a retention hole 17, refer also to Figure 4

in which the spindle nut 10 is partially inserted. In

this retentlon hole 17 the threaded sglndle 11 is al so

The; brrgonicdeen ErfeRie N BHE0HRI MpnRardp | tidherflexibith iqatsd sleeve 12 is

extdnkied Gt twe oﬁﬁ&lté%oln@éiﬁi ﬁté Wé‘vet @\!ﬁte?@tblem blSiHh thBCkLoltér | te‘éth engage the
an int ho whi ch a code carrie

mnﬁ@é@@d‘ﬂ °§aﬁd§tgt SIeReuds S’aer\@'@EIY-éhe taquieslepvo HaIDi HEo teeth less than the

rlng?@ém?mrsoaﬁat?ﬁﬂ?rlﬂ?rdt&tiéﬁ dhé Feldthe rﬁ%tteﬂteln? bé%bggg%%%tlhfd séeeve and the

s e er w SpP in e )

““W@%P%&zﬁmv%%ﬂ@ efgh i(g\ee“cﬂ'j iRge Wever apRergig 14cE @geording to the

inveagom mt?ncmhugt hgidgeannabied tota firef %Futaftdtbﬂteatge@nm&ertétﬁof a spur gear 9 as
S| ee, 0 an 0 e 0

ancffBE B3 ok B el Gk T el Prsee geAnBo 40 erodanat east a second

splraletduttlbd @rag®heel 21, whbebyt aa'ertlge?r@nbb@lﬁrtt@ﬂ th@b@ﬂﬂéﬁp@ndmg helical teeth
xLble t

24, fipefior 1o E0e & Becird taofin defonfinns 8 5 gy b6 formed such that
doubilemeahcaf gdat 28 _tsh:_&ommd.eSTcm heiioeﬁ'w?o&étd splin@edr@Db b,@m—brakmg and self-
e [ at its o end .out er e
ooker THE e e Mehiarib BREeSRGReuEiinp iR e falmefby appropriate.
teeth $vhivh aae etapgedairan apprapratdlselixangle 2%; aygn Sefel udtigaretdhe
toothed sleeve 12 a wave generator 14 is al so

arranged as part of the harnonic drive 8 in the region
For e finlseand igr setandespiratl ®otiBdegeanwheel thedwlix angledp &0ateapproximately
c,I t : S
'ixgd %r&@%ﬁ&eﬁ%&g [?ué t@{he Jsb%{ gleg ngnﬁ@&bﬁ zgt\l/\?a J\r/tgtﬁg fange between
i=25neeicA iDprovgced, mcondmlyt th;e spuaétootmdtgeaewgaeje exiibit 1 to 10, preferably

1 to 7 and especially preferred 1 1o 4 teeth.

With the embodiments according to the figures, a second spiral toothed gear wheel 21 in each
case externally engages the first spiral toothed gear wheel 20. Of course two, three or more
second spiral toothed gear wheels 21 can be arranged along the circumference of the first spiral
toothed gear wheel 20 and can engage the first spiral toothed gear wheel 20.

With the embodiment according to Figure 1 the second spiral toothed gear wheel 21 is arranged
on a drive shaft 22 which is offset radially outwards and extends parallel to the threaded gpindle
11, Transfer of the drive force from two electric motors 4, 5 occurs on the drive shaft &0, .
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i nner teeth of the ring eI errent 13 Generally, the

t oot hed sl eeve exhibits two teeth | ess than the ring

el emrent so that for one rotation the relative novenent

b‘é‘”@é’ﬁ PhE t oot hed sl eeve and the ring el emarr‘fcj'l?ﬂgp:m0“"“07949

amounts to two teeth. The corrgspondl ng wave generat or

14 is according to the invention rotationally rigidly

connected to a first spiral toothed gear wheel 20 of a

spur gear 9 as another part of the gear unit 6. The

first s iral toothed gear wheel 20 engages at |east a
Th%r@d%#aﬁ egsibyiify thep arq%*%n@ iythegreangement Qtﬁﬂlﬁ'aqrwercan@smral toothed gear

whéélété]h%” fuﬂﬁ’@@d#i\)ﬁﬂaﬂ%@ & 6@%@@6?9!n§9 d?@n};é@'wiﬁ-rer%ﬁrs 4, 5, These are

refer also to gure 3, of {)lra t oot hed gear

thenr%@rfogosz@ir Qisirhuiast BN drenalteumiennen it tha TralApgRLtoothba gear wheel 20,
whBbl @7 cdiRAporking én\»@réhﬁ% ed areSMQa'&cﬁ c&@ éﬁaﬂg’eﬁ ﬂa%?lbf‘l%%ne another.

spur gear 9 is self-braking and self- |ocking.
helical teeth of the various spiral toothed gear

WithtR& bmbdtinen® BETREUIRY toPB "rW%htré‘Hi &f the dr,@@aémam b @five shaft 22 extends
riate heljx angle 25, aqgain refer
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w5 B e e FEIR G pectind spival PoBRd geeonies B tala dstance sleeve 35,
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22 is3deriied and s proviged ditk afthefaadrs UDG inthe éifiors B thaldistance sleeve 35.
t oot hed gear wheel s exhibit 1 to 10, preferably 1 to

7 and especially preferred 1 to 4 teeth. Wth the

The cbdalicariet $3 a clos dosi@ort serdoe 32I ig pagsad mrmgmmﬁ fir Bt é;ﬁial toothed gear
case.externa

ol o8 BiPl sest v e GRS cuiBSR ibtSinninlh SRPEHGS the theaded
spindie de, nrthesame apeddined tispe, e talt dueder@3asxhidite el 'Sosfr?tibn-specrﬂc pattern

d,al th
on 552037 <], 02 S50, 5 S 5 L5550 B 5l Egin o s
deviqe ofdhe positidresbngead2.Wihiescadfing\firdduces en exhcidiositioh determination of the

oA 1 S OB e A R oment i
conyeftiblet intcad icatregpondingapatiioandispadeamshs opmeaiﬁrmdetlosmdt&e 11, the sliding
rodH?\l;O Qgﬁg @R)’r@%ee holegi 4319%%0%{!: eéor?éeﬁh%ﬁlé( mev?eée\%m‘f% 500 of the holed
slesysadd add accardiRgly the aiNOhgDRSTt @f 4E7B0IRCTD ERA 04l by the position
sensér 308kierbsy fr@%&%%ﬁbnﬁrn {ﬁrolgﬁlrgtof %e[c 8@8&?&@8&&?2 is determined with

ar r angenent con
regﬁﬁé@l“i@ﬂﬂ'@ﬂo‘ﬁ’lﬁﬂt her drive shafts 22 can be accordl ngly

arranged with notors 4, 5. These are then anal ogously

di stributed along the circunference of the first
Fors%rpr%[pctﬁ@qjtmiyg@fabotht@@ mors 4nfepatihe ipesition sensor 32 an electrical
conﬁ@étf&ﬁd&%'dﬁgn tHe 1Fm DR ah 'efec?r% %&nb%?@@[& @g externally to the device

arran ar a to one anot
hougitgot 4 iafg aw@clrwbthaﬁeeme appieprigta celentricad suenlymbmsr #re routed into the

' |nte§3ﬁb!r ¥i&he Rad de?\&ree '&vﬁ@r‘éﬁﬂe%ﬁe‘hdnﬁ sctfth ‘%%%F’Eg’gﬁg?%‘%@%g?

the second spiral toothed gear eeI

sl eeve 35,
It is again pointed out that the corresponding parts of the drive device 1 - refer to the actuating

element 2, spindle drive 3, motors 4, 5 and gear unit 6 - are essentially similarly constructed and
combined for all embodiments of the drive device. With the following embodiments only the

~ differences to the embodiment according to Figure 1 are explained.
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vvhereby an appropriate end of the drive shaft 22 IS
rotationally supported in the distance sl eeve

he possibility of omtting this dist
@F’%&éb@gk in that for exanple.the drive shaftaﬂ@q@o“mow‘w
extended and is provided with Purther motors 4, 51in
the region of the distance sleeve 35. The code
carrier 33 of the position sensor 32 is passed through

In F@ﬁef)?fasbeﬁi@hfa%nd e nesl 10ean fromFRurd0 @ fiusifed, whereby Figure 1
reduction %ear 7.0 The code carrier Is inserted, with

coregRONgg de AR PPFQP'E'*H@ septjanAlerg @ﬂﬂﬂbrémllilgu’"er? the same
and fixed there. The code carrier 33 exhibits a
pesition-specific pattern on its outer side, the said

Thep%&’%"é?’?f‘ Vi issireliersheeed ingrewserjion, wharehinihe corresponding electrical
conﬁ@@tﬁﬁldwacﬁé oﬁélé‘é@fcal EineeRrH 48 tahe aff@sddd éftrthf:‘e%nédl!all %paced points in

cann ces an exact posit eterm
the GCGTEYHIBLATRPR, ComERT i e GreRiRRC b 44 1hq fEst Salrg) oothed gear
whedl pe @ ?@dihg%ﬁ whidtEersgigds s bédohid @irélﬂb@ﬂﬁ@myébr PRbA®R1. Centrally in the
conver

st PR} bR AperoHioch 20 e Batren gt ma G5 01 17 Resitn gsgr 92 s inserted,

refer ado 16 Figark 1, hheadyrile thee b@’n@ﬂbﬁs@cﬁ:ﬁ%d@ﬁsnde this sleeve-shaped end 68.

Consequently, the relevant position of the hol ed
sl eeve 43 and accordingly the arrangenent of the holes
OpptSite thie deeontbssiraricotitbdayedr hepDSi hih el‘mpt)ﬁ@im 51 &Qarranged which can be

th t hr ot,t
used 51 1ER Hodot oS G R R e Sqbon spid!dodthed ABaf el a1 iy appropriate
drivé@haffae antdenstbecs,d amsd, vehepp lappitiiableptiistanbe staetver3s. #urther such empty

cor R0 SRS oH 3y b, PR B el 00 5ot

geabwber]l20. external ly to the device housing 42 and

attached there. The appropriate electrical supply

cables are routed into the interior of the drive
in Figire ck at edtarged tlluelyatione ot tivendetad IXt drorh Eiguppriofsr sladven, whereby this
lliush"Q'tL Jn cor feg?élrﬁisgg g srheg\g%&geqllﬁ{ét rall Epélretc:n&% ﬁﬂhg%@@gww&l toothed gear
whe@l @heﬁws Zxhibiis dallde drtanged helical death £4 % Hred aydauble llmetlcal gear 23 is

- r I | t o o
formet AT DERFTER. i shll, 7 1ch 1 1B KElFAE BefREn 50° app gpout 90° and
prefergblyrhstweni 05 0868 ment s only the differences to the

enbodi ment according to Figure 1 are explai ned. WO
2005/ 014973 PCT/ EP2004/ 007949 13 In Figure 2 a .
Analogeusinip e sagPtHpIre] eethed gear wheel@h thediistespiral toothed gear wheel 20 is

I EF
forriekd! s %Lfégfagd%dg}flﬁtgﬁﬁl ﬁggﬁgéﬁ o neﬁ%%)%daﬁsd ﬁ]egﬁ)ssmélty of only using
onehﬁﬁc qoBuatEangemepbdy 44 is circul ar shaped in

cross-section, whereby the corresponding el ectrical
connecti on deV|ces or electrical connectors 48 are

_. Figuse AaMldsitaten aseetien iythe pxalsgiction ,ya;p\qgrg aj spcopg embodiment of a drive

deviekcunferential direction. Centrally in the
circulation body 44 the first spiral toothed gear

The arrangement of the gear unit 6 and the motors 4, 5 corresponds to that of Figure 1, refer to

the explanations there.

A difference to the embodiment according to Figure 1 is that the threaded spindle 11 is

rotationally rigidly connected as part of the spindle drive 3 to the connecting sleevg(d& by
means of splines 19, but is fixed in the axial direction 38. Accordingly, the drive ere 6%fithe
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wheel 20 is arranged whi ch engages the second spi raI

t oot hed gear wheel 21. Centrally in Ijhe OIflﬁgstfsplral

t oot hed gear wheel 20 a sl eeve-shaped en of the
LB g?ensor 32 is inserted,, refer also to FfYlFa4/007949
1, whereby the code carrier 33'%s located inside this

sI eeve-shaped end 68. (Qpposite the second spiral

t oot hed gear wheel 21 an enpty cavity 51 is arranged

threddesihs e iSindshsy ey tﬁeh@teﬁﬁ&PHHeG\%tdf‘%He %nr?ec%Hg%B%&e 15 and held

seco iral toothed gear
rot@tfqngﬂy dgidly onJts gy sidsy @fmeare Qiﬁ'@ﬁ‘ 5Mlﬂ§$ égappl i cabl e,
di stance sleeve 35. Further such enpty cavities can
points in the circunferenti al

A'°3SF€%{ %%f%fs%ﬁwgé F 1tp sgifrledut 16 6eR &g meuastinvihe exiabdirection, whereby

it i$ RoWb@rgranged r@lﬁh@i&ﬂ?‘ingﬁdly} %brréfdtleﬁalq\qlu?l 3)%&1&0%(:1 ‘&pecially in that

F
from l‘? e #j 8@"”&% W@ﬁ%ﬁrﬂﬁér%dhal spindle ciutofD, the engaging

elenfentslmlgagmgﬁﬁidﬁﬁ‘letrﬁiallsﬁ Q dafél sBEAIS of BRY @é‘eve ‘°f he slots 28 extend in
helical teeth 24 so

theﬁa)é(‘tf}?{!)g C%8[‘ %524“%9%&;’?92 ejrgtationgl Heidity pktha spinger nlaﬂ@ due 1o the guidance
of thelengaging ewnadnid av. Tﬁ@aﬂitﬁb e oh r'ib bl%nﬂzﬁi PReBes RoPBly engage the

sl gl Seel¥ ﬁ@%@ekﬁ&%fﬂ%ﬁ%ﬁ 35 2R o1 geiating fesye 1. The siots 29

of tAd rotalirg élee\tBtSanrcﬁé gdnahy feae @lb@d 296ERk fi%8d sfeevd 8DMRGhis respect the
e heljcgﬁI t got h &ran enment. There is

h
d'aiénsaﬂ 0{!%@%033@1?1@ Fiipngiugnadysrtion phine Sipe aaer vankisorthat far example first
onlpiar slighe amgié .is Ertgiehtabétweleh Uhé @M@SB A28 %Gtthﬁﬂtqoﬂﬂ? d Q@ht relative rotation
bet é@\e}?léféed{&g% sgeft hr%u %gﬂ %?“C’i% sla%@? hﬁgtn prgggq:ﬁgi EMen wath a longer
dispiatement 4f tBe apirdis ponde ih ahé Ifafatal Q{ireEtidEaUs@ ﬂ?olldn\ngﬁgéﬁhattoghe angle can
odi.men
o8 PAERBY 807 11518 Ak HGEE35E o B A S 0oR comparl
subptantiallyt Ia[geormatlve motagiod | hetwesmn et Etdat&@ sladve B drtPthe fixed sleeve 30

ooxBB! A3 e Bo BRGNS WA 3 Bt s

10 e 6r l‘@if&i@hyi mpkementi ofether rofadingFiaeveh®! WhRROW HAfMGS sleeve 30 are

POSIEEI;E:) tl’ﬁg&fye (? %é?%%r !a%ﬁl‘kﬂ@gﬁ?ﬂpé gkogsdgﬁ él rel@vg S&gn\rﬁtegr%gher

and held rotationally rigidly on its inner side 18 by

Theﬁ%%n of thfeh@tglﬁ% bfé@@e %9 is fér%ﬂﬂaetg\f}@ Jﬁ%ﬁiﬁfg g aastf)agﬁ%ent with appropriate

e nut
fhreaﬂ%b@rsdﬁ anmtgrrgg@ate. ringi 26. Abiseingris apnnectpetirotationally rigidly by means of

mserrt@H ﬁsol%aé kotafy &L@hﬂq siegﬁe 58 idroR Al 4s:q'b%{t&)?{ally rigidly connected to a

uced especi al
first perforated screen 55 by means of appropriate inserted pins. By rotating the first perforated

screen 55 relative to a second, stationary perforated screen 54, an aperiure opening of varying

- size Is produced by the overlapping of approptiate openings in both perforated screens 54, 55.

If the corresponding openings do not overlap, then no flow occurs through the perforated screen
arrangement in the direction of flow 50.

For determining the position of the spindle nut 10 and therefore also for the monitoring of the
rotation of the first perforated screen 55, the engaging element 27 exhibits at least on one side
of the spindle nut 10 a dog 34 which protrudes further radially outwards. This dog 34 is
connected to an essentially flat and rod-shaped code carrier 33. Corresponding to Fig}J!‘é;’If}fﬂ'ﬁé
forms part of a position sensor 32. Differing from the embodiment according to Figure iZthe
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engagi ng el enents 27 protrude radially outwards from
the spindle nut 10, the engaging elenents engaging in
%hgﬂ@lrlcally opposite slots 28 of a fixed sleeve 3

BP@TQS extend in the axial direction 38 %E%FT”W4m°ﬂ”9
ensure the rotational rigidity®of the spindle nut 10
due to the guidance of the engaging elenents 27. The
appropriate engagi ng el ement 27 does not only engage

posﬁtr&ﬁ seﬁé&t322§1 & Jgr%éﬁér)%darél ﬁ@%‘ﬁa&QH c.%ﬁvaﬁlf %dﬁrranged parallel io the

appropriate s o0 of aro eeve
thragded §pmgie ot Thmghdh@assqgla@cb@wemntmn thelbedgoerttien33 with spindie nut

10 'aﬂ%célg@fe?;o%ﬁ oﬂfdeié?ﬁurfa'héﬁ g 9b %ﬁ%@le% 1bns glfbbﬁlreﬁ b5 RBbropriate scanning

oritentation In
of aypedian-eneciic natiermsamangedaan tharqads @armm The posiliempf the spindle nut 10

canf B l?é é&nveﬂ@& Ynt@ aﬁ' éc%[]rtatéal‘kfiét@d 'p% rﬁ%@?{gl '?{?l[ é\@rﬁﬂaﬂéﬁ %creen 55 relative to

y a s otatl
theﬁerqn@@erfprﬁéed@qra@mﬁ@ sl eeve 31 and the fixed sl eeve 30
is produced even with a longer displacenment of the
spindle nut 10 in the axial direction 38. Follown
Anﬁlwsiytqrewmér%emaﬁdm@m aeqpading te IFigure He theaprigdiai drl%e 3 according to

FrgllrrlalStF isda Fédr&h]étrri‘g‘orbﬂaﬁé“ﬁrrtldlé ldlht?é? af® ‘tﬁéjéﬁrra'“q&ar HearPbe formed as a double

n&%tlve substantial ly ve rotat
heliglt URes 23 heintlgtiutanalposres\ie” the "6t emhodimentd tlaﬂreeeethga:ossrbmty of

arraPgiRg’ soverd dAGYIERSIS S Wtﬁrc%WesﬁéiféMﬁ_:{ ar‘r\%nﬁ'roﬁfrs t4h% aind assigned second
a]pg rlate axi al _movenents of the spindl e nut 0
spirpihtogthed gRaa RIS 2y dhe Rrcusferential, ditestiom ¢f dhe Syt sgiral toothed gear
whoeeP@ti ve to the fixed sleeve 30 are possible by neans
of appropriate orientation of the slots 28, 29
relative to one another. The rotation of the rotating

Figurb G!E‘vt:erré’sbdnas tt6 am%éaromedohg thedne Wi vt forat FRGRMBNWwhereby Figure 4
r jate 0 an_j nt er medi at e

corrpwpérdggg ?t?” 5}?{{9‘?‘9? ﬁﬂ E\?I@tagqr jPadq 6IBHA S rigidly

by neans of inserted pins to a rotary coupling sl eeve

coof) il S s Bl B 1 otn soar

wheeh2tist md gnianged Bytheaddd ofnfe tfri’Eﬁ sbirailsbothedi genaiveekl 20, refer to Figure 2,

tive.tQ a sec at f or at .
but @% gnbeg%v h"f"rgha\éolspﬁp eseg%% {3’% és i W:f&rﬁl ﬂgr)étr%a %opgose . There is the
posgibititgt uafedrrinygind durthee r d pppppriage @fnp@pmamﬂes &t e refeend rfggurlem along the

crrcrﬂ%rbrl? &l Egéc%%ﬁ dofstﬁé efﬁélsspgrféh é%ogflaed %@3@%@ r??[p &n&%%‘%mmodatlon of

openi ngs
furtrtehdrrmsﬁaﬁhseﬂZeﬂrdsmrreeponohrgmmgademal rtontlnétbgehrrvmmlsm of

flow 50. For determ ning the position of the spindle

nut 10 and therefore also for the nonitoring of the
Insidecthe tfirsh spiod] tedihed geartwipet 20 thwred is acewdars®, witthikie other arrangement of

o GRS Bl S5 8 S B 2 o0 o8 S8R s et rve

lnstqeddpﬂglveaut wards. This dog 34 is connected to an
essentially flat and rod-shaped code carrier 33.
Corresponding to Figpr r1)1t-1M fornms part of a.
Figupe §i ahopis arsiisas rerddirmentf efr4 dgve device Heacmotibing hetite invention, which is

esséé‘)@TWE%&iggﬁtgg%gfngusw 0 b rivE d¥Be 9%R6OMHY R Figure 1. The difierences

essentially relate to the other application of the drive device 1, i.e. the combination with another
actuating element 2, whereby similarly the corresponding parts of the drive device 1 are not

_integrated in a circulation body 44 according to Figure 1.
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15 position sensor 32 and code carrier 33 are offset

radi ally outwards and arranged parallel to the

t hreaded spindle 11. Through the associ ated novenent

VWO WRHOBHPe carrier 33 with spindle nut 10, anPCI/EP2004/007949
accurate position deterninatioff of the spindle nut 10

is provided by appropriate scanning of a

position-specific pattern arranged on the code

-Ins‘te"HdthéhctuE @I@ﬁ]‘eht SoRiing BFi %6galxﬁlbﬁ§' si'i&tn%f&f#t)ﬁ/hlch is rotationally

converted iIn an accurate ro
rigidyconnp@ed at lé& el igeing away @’omematmreeded;spmdi@t $ éxapdt holder 62, The pot

holaef é@rsadp%ﬁ atohé d%ﬂd ta'“r!@ %}%é%ty:s e}‘t’éé th l@,& opgn.end. In the upper half

enbodi nent acco rive
accordipg de fdgure 6 megftl@%ngﬂf ppkisaag @cmammtm,u mhedwldneho an appropriate holed

slesvd g krﬁhdfoléé%gaéﬁjam}ﬁle?* BHFt 09 'a ﬁ%lé‘iiﬁﬁ efb‘?ré L "ﬁ{jt[hgﬁ?\ﬁer half according

#_i ubl e helical gear .
to '91“@6 therliesing et 6% *ﬁé’luged fo th?eh gieeyd 43 qs dﬁr a® possible so that all the

holas 18N ifine ;fa%%%béérdiﬁ@'tdﬁlesfﬁ‘ﬁfﬁogvg@ Wi th corresponding
drive motors 4, 5 and assigned second spiral toothed

gear wheels 21 in the circunferential direction of the

+ In dresto prBldrdlrotaB®t b %ﬂholdé\‘"@;etelagﬂf It6: 'tl'%t}ﬁé?m‘% housing 42 a keyed shatt

corres ds to .a section along
A7 I§ y(ang gageW?@PéW“PP@BQ%U%OF&}F‘Pésponds to a section
along the line IV - 1V according to Figure 5.

ssent i al orresponds to Figure 2, whereb
1t oo DRt ol Bt § BEP NarisaloaposHion sénspt s with Figure 1 i

useio T h&rameednatﬁgéds@ 86l e éd?l%sﬁd)ricﬁﬁ% é(léﬂnés ?éggélogé B&d its arrangement

r o Fi

witfl e S lovieBion S Eohoti Seaersen R dret i cal Iy

opposed. There is the possibility of arranging

. I ro cavities 51, refer to Fig
it e i PRAES B FheinT B shisieitiorn paodar ireeobinyeoter bearings 63
of tbp c«t)mteotln@tslmede a8 ]zclntavev\lgega*eng@sirﬁlbolé %log%‘é IHGRERdd ﬂ@o @fed analogously

r s and correspondi ng second

Wm{M Aﬁaré“qqﬁﬁﬁﬂgar wheel s 21. Inside the first spiral

toothed gear wheel 20 there is in accordance with the

f Qsition sensor

Furfilibredl SAAHE 15 Ao 0B ho e 25 38 a1l des ot embodiments,
is ¢feﬂ‘t§JdUIwr@0nstrnsttoetaand owikh ghe est@ps E:nglthee duteyhewsace, in particular with

ve C cor
emiifnRs £HR08: Eiitedtor B Hdaftbeifod of i it ediiohding drve device
witheifg legtyslisg yiemerlt ﬁen drsovealleldiree i ﬂ]eamnmgdrf ndndral &l gt Katural gas. The

arra%gerﬁ@ﬁt d §|fr$‘i$é1:fﬁz tlgﬁ%ﬁﬁcm | gl éé/ affglcﬁéiontaf ﬁgﬁaece%ton the outside of the

plication o ive devi
devies figiuaingi 4hsanthah insadivhean alast oeotli nging laersenttel? comtneliegbpbot or similar

eq U?nqgr]t_arly the corresponding parts of the drive device
are not integrated in a circulation body 44

according to Figure 1.
With the last embodiment according to Figure 7 the arrangement of the corresponding parts of

the drive device 1 in turn corresponds to that in Figure 1, refer particutatly to the arrangement of
the connecting sleeve 15 of the gear unit 6 and the motors 4, 5; Also with Figure 7 a circulation
body 44 is used about which the fluid flows according to the fluid flow 15 from the inlet end 45 in
the direction of the outlet end 46. In contrast to the embodiment according to Figure 1, another
type of throtile element is used which is formed from two perforated screens 54, 55, refer here
also to Figure 4. The first perforated screen 55 is supported rotationally and th&rettdnd’

-perforated screen 54 is supported rotaﬂonally ngsdly mmde the device housing 42 5The r@tattlon



WO 2005/ 014973 PCT/ EP2004/ 007949 16 Instead the
actuating elenent according to Figure 6 exhibits a

%#géeogg,%ogg 14 which is rotationally rigidly
&4t its end facing avgy from the t hr ealE§EP2004/007949
spindle 11 to a pot hol der 62 he pot holder 62 is

open at one end and a closing pot 61 is inserted In
this open end. In the upper half according to Figure

of thet first pérﬁ:iratng spmtenlﬁj :s&&n@fjﬁ@d Id{fﬁéﬂh tlbwl%limigncdi the thiiaded spindie 11 of
ri,ate ed, sleeve Wi oles as
the' Pl affee S thesades inde, 14178 ARIGEA Ardlbarishois e embodiment
achm‘uﬁ':gatodﬁgtde ngin &nlv agpx@pﬂ@teﬁretehﬁorﬁ heigi TWoPiie tﬁihgllaétlng sleeve 15 and is
e ar as possible so
rotgﬁén{a‘ﬁglnﬁ [yr?é'la ¥§“WQ" ﬁ@lé?ﬂqge BY%$Blings 1S di ng to the

fluid flow 50. In order to prevent rotatlon of the pot

in &R G7eChh ol rloandPetien viR e sobaoRe” eeBarte Figuwe 7 no

displacetneshafid fatef fiw spindle dvive 8loatursiih thd-bgal @rddtigh Yecause the splndle

A A T e AT A My T R ——
bodpdé. Ther coreespaBdingduppart acors be meszins ofid Béaringhes Sirangdd between two

L nmounting on the threaded spindle 11.
rete@ﬁq(‘rﬁ'gggﬁdéfo Figure 6 is should be noted that here

in particular the oblique roller bearings 63 of the

Thﬁ%‘%@a’l QP%pﬁy %?YH} ll:grr%g)\égdlbgflﬁ[ﬁ%o?ﬁh? #gb lld%gi\ﬁQH accorglng to Figure 7

0’ used ana
OCQMED atialagously. tofigura dr ﬁhmsiafferen@mumrebrbmermnmwlmhms deberding to Figures

1 dRgV mg“ﬁig:hﬂa ficati oﬂ%f% Fifforthit Eﬁ sg{:‘go‘?'sqze | dhgfq{gmg to Figure 7 is

IS 0 ORSTIUCET DN an
a teygioarspsng B s, the rﬁelpmatrthmtanamoamcnmf tlem‘ooMemﬁng sleévand and is therefore

f t
theé%ﬁrbégt%ﬁ%ﬁﬁgﬁhﬁ e g\%ﬁ@gie 11, pﬁl? r%%m% r@}grsr\(@ of the spring leads to
diffareahexended &D%Poﬂwre%ﬁaddaglﬂnsaeiongltMﬂmf tengpring, whiok resuls in different

res%'tdnc@'&ﬁaﬁtf’éstﬁrﬁéle&ﬁéal AVT%E arr% ﬁ%ét gi%ng' N E%%%Pﬁée changes are

t he various step | agon
corypttegh dnto d’eW"t%Spﬁ@@!QQ Agrsiep @dhe l$atm9! Aasdrhenoe miara absesponding rotated

andé e fhelinRBcthg’ BVl 8/ of B thid
g #rrent Clihg SIEEVEC1) df n%l é!d@g SEJQIQ%E% fén&lhﬂ%lbﬁr;f the first perforated
scrgﬁg'b ‘e 7 the arrangement of the corresponding parts of

the drive device 1 in turn corresponds to that in
articularly to the arrangenent of

[ e. 1l refer
In %hggm%&?‘? M@B@BQQYTS‘P@ Ok the grdver deivica 1eacoaringdo the invention is

explanied 1Saséd & exAhipfe ¥ Flguld gure 7 a circulation body 44
_ i's used about V\hlcht‘%eflwdfloms accord|ngtothe

fluid flow 15 fromthe inlet end 45 in the direction

On aﬁtuﬁh&g mutr?cﬁbréaﬂQ ét@ordzﬁ};!}ﬁé’ Fﬁtétﬁ)'?\tofttﬁb bR SIHRA S&Ats and hence of the
or.din o, Fi

second spiral tobthed geag wheeil23 of the heltoal spur gear 9. The rotation of the second spiral

toothed gear wheel 23 is transferred by engagement of the helical teeth to the first spiral

toothed gear whesl 20.

Through the helically toothed spur gear setf-locking or self-braking is provided as well as a high
efficiency with low dissipation losses. The corresponding tooth faces of the teeth 24 of the first
and of each of the second spiral toothed gear wheels are in linear contact, Due to the parafie!
arrangement of the corresponding spiral toothed gear wheels essentially no axial fofos286dar
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type of throttle elenment is used which is formed from
two perforated screens 54, 55, refer here also to

jqure 4. _The first perforated screen 55 is sup
@ﬂ?ggﬁgﬁy and thecse' % 6h' ¢, perforated scrg@{#ggmmw%g
IS supported rotationally rigidly inside the device
housi ng 4g"cfi he rafklkon WO 2005/ 014973
PCT/ EP2004/ 007949 17 of the first perforated screen
and Yvetdll 4 'shfpibedonSiudlion efisky. PirtHePhatd, @ichfa hbe hdl eagiRdly low noise
spindle 11 of the sgl ndl e drive 3. Thei. t hr eaded
levelsy [spmpapt in; congliyntigh 8ad sPitR ke petdralile enbodi ment

according to Figure 4 in an appropriate retention hole

7 qf the cqonnecting sleeve 15 and s, rotatiqgnall \
As dliegueyPEG0oSaaI) 91 M RRRaEs Sokaothe sestghesly hebn bo ananged in
the dibumiBrep@al dirsttiort 6f tHRefirdl pitad Wdtivtbgstr Wifdet 20Witthcdrifsponding drive

'shafe é)gll?ﬁren# Sacc rding to Figure 7 no displacenent of a

gp”ndle drive 3 occurs in the axia
di rection, because the spindle nut 10 can al so

o 9B R B AR EA St PRREEED e marmonio crv wner

s fuithér m‘aingétg iﬁ?dri\wxﬁfmé bome;ntlnij slepveres Iﬂa&ctsggsr bq6rbm[|‘_§ otghéfiexible toothed
arrange e en netention 1N . . :

stoefe o2 e ampeotpR oy Bp eriheor SRplomPhipd il gyt fo gr of the threaded

spindiei Vieocttvs theolighathe apnheuting sldeveuDee 16 theaotatisn of the corresponding part

of th%%ﬁ;ﬁﬁ%éﬁ\lf%s gcg'gn?rl;l% Lag r%cgo@ﬁt&g?njgﬁéregf‘f@ﬁ%d&\?etaﬁgggc?ﬁ\ent or rotation of

the tatevaapadtuatirtg @ement Zockurs, avtentbypiosiddition sstutber g&#t unit comprising the

o o5 785 TR o5l e e b ARFR S B o e

actuadnepeldment 2herefore the el enment detecting the

t hreaded spindle 11. The correspondi ng torsion of the

spring leads to different extended and conpressed
The retyiating elehmemns oftke vaiiduscfmhddimens iang formad ciiferargiyland damerally exhibit
a suflbib %ﬁ&ﬂb rod &34 Ao 6 t?—:-?éhg%ﬁs BOnRlcRidt i€ @hcl‘(‘%& ﬁérforated screens 54,

arranged®i n these regions. ese resi stance chahges ) )
55 oa heled staeves dadt shaulsl however be potedi thet drive sievigeAogaiding to the invention

[ [

can S0, (USSR RARE ollods Subh o6 TBARR, 110 16OLRIASe SAREHCE vaives, dosage
feedideviged or silar gawiPmenfe first perforated screen 55. In |

the followi ng the functioning principle of the drive

device 1 according to the invention is explained

based for exanple on Figure 1. On actuating the notors

4, 5 accordingly a rotation of the drive shaft 22

occurs and hence of the second spiral toothed gear

wheel 23 of the helical spur gear 9. The rotation of

the second spiral toothed gear wheel 23 is-

transferred by engagenent of the helical teeth to the

first spiral '
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t oot hed gear wheel 20. Through the helically toothed
spur gear self-locking or self-braking is provided as
well as a high efficiency with [ ow dissipation
| osses. The corresponding tooth faces of the teeth 24
of the first and of each of the second spiral toothed
gear wheels are in |inear c@gntact. Due to the paralle
arrangenent of the correspondi ng spiral toothed gear
wheel s essentially no axi@glJaL-oorawar WO 2005/ 014973
PCT/ EP2004/ 007949 18 and-Gveral | a sinmpl e
construction arises. Furthernore, such a gear has
relatively low noise levels, is conmpact in
construction and exhibits a long service life. As

1.al r danile dovideafondhh adjestmeat obain ahiatieg elethesp ot althrotile, valve,

' E: ?fg%ﬁnﬁ%(agﬁtqemggehfsgég f%%dqgé\ﬁ%%&r %Flﬁ%f?dés\%er E&'ﬁ&)nsmq} at least

gearonstepiridie2drivel mbvably coreecied iotihedaciuating sleafentariPa gad‘ unit

oot ke Basbah 6oL AhaRB R b RebineiBhoE iR e oo
whe rugiti qomplns?é ahamaonic dikecreductidndresiay asiﬁrlaﬁrtefttl\e splrgliie drive, _
{oothad B Beftebiod BB 070Nt he enbodi ment.
rotation of the spindle nut 10 or of the threaded

spindl e 11 occurs through the connecting sl eeve. Due
2.t o tDriverdsvizeiagnordingtib €laimr t, edeosiol ithegspivadie drivvf istehrecirculating

i HAHE chplt Pt REATOINTE sFpbiis S EicBag Loy
rel evant actuating el enent 2 occurs, whereby in

_addi n u . r '
5 210 SR8 ol 2, ARG S, ok e
bet wetationaig, kyiamiadlheinimowablydn artévichdousing.uat i ng el enent
2. The actuating elenents of the various enbodi nents
are fornmed differently and generally exhibit a
4. sui tRibeedaviced apeprdiogl tarclaim Gy whsnein ohe edpindisnnut is supported

ol aaeull Rgld, b PR RN ABARORIE ot >

drive deV|ces according to the invention can also be

5. Useghdar 4 cgdaréﬁh %o él‘égﬁ i"swﬁ PH eC8pindie Enhut§ &' threaded

exanpl e a or va ves devi ces or
Si mﬂpmd|eéqwtpm|¥ rigidly conng tPth%)fe%t'Qibﬂﬁ&Ee for the
adj ustment of an actuating elenment of a throttle,
val ve, 5 connection device, dosage feed device or
6. sj ml:prme Mecgzcomtq gnyhgnsapf |Cdaigs 2 to 5, wherein the reduction

gear exhibits as a harmonic drive gear a flexible, cup-shaped toothed sleeve,
a fixed ring element and a wave generator, whereby the toothed sleeve
'partially engages the inner teeth of the ring element with its outer teeth and
the wave generator is arranged inside the toothed sleeve.

7. Drive device according to Claim 6, wherein the toothed sleeve is rotationally
rigidly connected to the spindie nut or the threaded spindle.

8. ‘Drive device according to either of Claims 6 or 7, wherein a rotationally
. supported, but axially immovable connecting sleeve i_s_arranged between the
toothed sleeve and the spindle drive.
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one spindle drive novably connected to the actuating
el ement and a gear unit arranged between the spindle
drive and at | east one notor, wherein the gear wunit
conprises a harnonic drive reduction gear assigned to
the spindle drive, and a spur gear assigned to the
motor. j 10 2. Drive devicezmccording to Claiml1l,
wherein the spindle drive is a recirculating roller
or bgl:l I N ' j t
9. o2hie, SBUEE afectid oty br GRLEME 2 W 0, Hiferdin g threaded
2, wspindie is rotediopglyrriglidly msertédswithy i driveeend bt a retention hole of
rot ag A xially immovably in a device
hougbﬁggﬁ%%%Egg@éwgevice according to Claim2, wherein
the spindle nut is supported rotationally rigidly,
ut [ Y . [ L Nq. '
6oy Lol BeBR | U3 el S3HER g forthcbegfBen the
or thresddddpindipianditiee inper sideaof tha sdtentionifgied| y connect ed
to the reduction gear. } 6. Drive device according to
any one of Clains 2 to 5 wherein the reduction gear
1% x hi Biivesdeviceaadsardingniocanyrangeof dea preseding Lidine, wherein the spur
cup- 1 opt | eeve, 25 a fixed ring el enment
and éﬁm&%"&%&é&%ﬁ%‘?‘, wher eby the toothed sl eeve
partially engages the inner teeth of the ring el enent
it hajil S, Qut e - j
12 DS U Bedofhd' S i 1, kBN G0 S e § fompec as =
accotaibleghefical@ear.m 6, wherein the toothed sleeve is
rotationally 30 rigidly connected to the spindle nut
or the threaded spindle. 8. Drive device according to
1%i t Haiveofieviteaiansording rto 7anywhee aif rihe prededingoGiimy, wherein the

2 F Asaadtn gRul el hherudl TR ehBRRE Hhl ibBLE RUfipdcied o
dr i \afirsBgpirabtoothed Gear wherd and éheamotor & agecandzapiraldnethed gear
d al‘me%{tﬁ?/éwrgé%rel n the threaded spindle is

rotationa y inserted with its drive end into
a retention hole of the connecting sleeve. 5 10.

14fDr | VGrvdeydvicd &%&Eﬁﬁy 9ciafin T2lvibin #R&EhRY SPtdiN65thed Gear
ormed between the
wheel is arranged on a drive shaft of the motor.

15. Drive device according to Claim 14, wherein two or more motors are assigned
to the drive shaft.

16. Drive device according to Claim 15, wherein two or more drive shafts each
with at least two motors are essentially supported in parallel to a threaded
spindie in a device housing.

17. Drive device according to Claim 16, wherein a further spiral toothed gear
wheel, which engages the first spiral toothed gear wheel, is arranged on each
drive shaft.

18. Drive device according to any one of C!aims 15 to 17, wherein each motor is
an electric motor. : o
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t hreaded spindle and the inner side of the retention
hole. 11. Drive device according to any one of the
precedi ng C ainms, wherein the spur gear is helically
toothed. 10 F~ 12. Drive device according to Caim
11, wherein the spur gear is forned as a double
helical gear. 13. Drive devite according to any one of
the preceding O ainms, wherein the 15 reduction gear

19nd bﬂv@@é\ﬁé&é@cﬁ du'lé f% d:ﬁeQﬁ REif: q t&“‘]& Qlﬂlayheii angle of
na

connect | rst iral toot
t he Fh?t'@ﬁ"ciﬂdo@thﬁ@@l@lm@pﬁ ofhe tﬁl’iélahdd ogeaqaondmef to@thed gear
t he e ar,
unor S B indfongEtaf? 87K B WL 2Rl M) geflctlal Ik range
ar r affg@®56#0 85°dri ve shaft of the notor. 15. Drive
device according to Caim14, wherein two or nore .
notors are assigned to the drive shaft. 25 16. Drive
2Qevi Peverdevieainerprdiog @ anynons of @Haimei 13 towt?, evhenin éhe first and
driv f
§ec%hﬁ %??rafa%e &é} #hedi %Bﬁ.ﬁqnt 4o g‘ﬂ% brRiditly 1 to 7 and

essenti a orted In para ead

spi nésRecially Bfeiféﬁﬁdcbt%@gﬂhg 17. Drive device

according to Caim16, wherein a further spiral

t oot hed gear 30 wheel, which engages the first spiral

21 oot Reve gewee vaseerding & any aongedf dive ueviousd Ciaigs.s wabtein the

v, ims 15 to

17, SsHE A e oS Sptl Gobricodiior PRathaRE' 3121

19. Drive device according to any one of Clains 13 to

2718, WA @Uelicd Mﬁi‘dﬁ?g?ntgl 3] %h%ﬂb%:hcm tcBﬂrtrJl:Itmg sleeve is

arrangenent of rst an secon Spir
t oot I¢le@safdnconngried af its endnfacing awaygomr ibm Bindie dew de the

90 agdihklskRaldicular in the range from65 to 85. 5

23 Drive device according to Claim 2, wherein at least one engaging element

protrudes essentially radially outwards from the threaded spindle or the
spindle nut and engages slots of a fixed sleeve and a rotating sleeve,
whereby a first slot extends essentially in the axial direction and a second slot
extends at an acute angle to the first siot.

24 Drive device according to Claim 23, wherein the actuating element can be
rotated together with the rotating sieeve.

25, Drive device according to any one of the previous Claims, wherein a position
sensor is assigned to the axially movable part of the spindle drive.

26. Drive device according to one of the previous Claims, wherein a position
sensor is assigned to the rotating part of the spindle drive.

27.  Drive device according to either of Claims 25 or 26, wherein the position
sensor exhibits an essentially flat code carrier, which is offset radially
‘outwards with respect to a threaded spindle and arranged parallel to it.
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20. Drive device according to any one of Clains 13 to

19, wherein the first and second spiral toothed gear
wheel exhibit 1 to 10, preferably 1 to 7 and

especially preferred 1 to 4 teeth. 10 21. Drive device
according to any one of the previous O ains, wherein

the transm ssion ratio of tbe spur gear is between

i =25 and i<1l. 22. Drive device according to C aim 8,

er
24511 Bl oliipd BB SY R0 CRECAT herol 2 337G AnbrGRI BERIGEA the
15 t @&amemoyalde\pert czshe Bpindie drivei U‘epawetdardbetyeelm itSlengaging
f’e‘hrﬁs{ gr.€ngagi ng el ement  protrudes

essentl a F?fﬁ&rglgfcgﬁ%y Outwards from the threaded

spindle or the spindle nut and engages slots of a

i xe [ v V.

28y ot Puty BEEe B0ning B P27 n e Fnefoh HeCkdeicaicr f Ghices
secoﬁdhelamat diegetiomiisa guideasleavait e angle to the first

slot. 24. Drive device according to Caim 23, wherein

the actuating elenent can be rotated together with
3@he Povadeviep ataseding tRGtEs of Didime 28@v i26ewherebr i rogde carrier
any gfheYoshiBf sQﬁ%\“n?ﬁ% r%@bmpftv‘@ﬂ{ Sﬁsgr.-ﬁd ggétloh ;59 %{1 internal

sensor |3Jass Re A%l & nova

spi nbiele ofra \tlereaQ@i spndiecantk s cr@easabb/r atta@etiothemefqnfcommon
he ) S o k

0 RS A et ol By PR P gRg GGt

27. Drive device according to either of C ai ms 25 or

386, BhR QF\WG«% P@co?&ﬁ%tté %ﬂ}l Iﬁ@é&%ﬂ{\ﬂqaéﬁ“ Byt o rr{pns:ng a device

essent | al e ca iSO
r adi BOUSNG. out war ds with respect to a threaded spindle
and arranged parallel to it. 35 22 28. Drive device
according to Claim27, wherein a dog is arranged

33et vBEYR geMicenaqcarding iedblaist 81puhereinra distancpsleaveiscarranged in

t I
coder chobt h86 hpSRlice oG ah ) sics; R pRALTT e spral

or 2®othgH geai wheseheof thegat f@@ﬁtpn@mqt@' gui ded

33. Drive device according to Claim 31, wherein the device housing is of modular

construction.

34.  Drive device according to Claim 31, wherein a threaded spindle and a spindle
nut are supported together rotationally in the device housing.

- 35. Drive device according to Claim 34, wherein the threaded spindle is

releasably connected at its end facing away from the spindle nut to a sliding
rod of the actuating element.

36. Drive device according to Claim 8, wherein a spindle nut and the connecting

sleeve are releasably connected to one another.

37. A system for the production of mineral oif or natural gas comprising a drive
device according to any preceding claim.



=~
ot

5

10

in the axial direction in a guide sleeve. 30. Drive
devi ce according to either of Cains 25 or 26, wherein
the code carrier of the position sensor is inserted
at least with one end section in an internal 10 hole
of a threaded spindle and is releasably attached there
for conmmon novenent of the g®de carrier and threaded ’
spindle in the axial direction. 31. Drive device
according to any preceding claim further conprising a
device housing. 15 32. Drive device according to

3% ai Asdibseaninetatidtivnacadipsisingce deveedendice sccardiog tpedny of claims 1

not o | e of the device housing on a side, facing

- away froma spiral toothed gear wheel, of the at

| east one notor. 20 33. Drive device according to

3&1 al <§ %Pe \g?%r h\}% @%chdg#oﬁ’ ng%'sa'n :eﬁ%P%I%iH%d'g :tt‘?nr 1for the

constructrion. evic acc

wher a¢tuationtdf elzslied irsthie pdbductiond obmisprah dil er naturtal gase
supported together rotationally in the device housing.
25 35. Drive device according to Caim34, wherein the
threaded spindle is releasably connected at its end
facing away fromthe spindle nut to a sliding rod of
the actuating elenent. 30 36. Drive device according
to Caim8, wherein a spindle nut and the connecti ng
sl eeve are rel easably connected to one another. 37. A
system for the production of mneral oil or natura

gas conprising a drive 35 device according to any
preceding claim 23 38. A subsea installation
conprising a drive device according to any of clainms 1
to 36. 5 39. The use of a drive device according to
any one of clains 1 to 36 for the actuation of a
device in the production of mneral oil or natura

gas. 10



i Abstract DRI VE DEVICE A driving device (1) for
adj usting an-activating elenment (2) of a throttle, of
a valve, of a connecting device, of a metering device
or the like in particular in the field of oil and gas
exploration with at |east one24otary gear (3) novably
connected to the activating elenent and a gear
arranged between the rotaré gﬁ%ét(s) and at | east one
notor (4, 5). To inprove B drive device in that
the structure is sinplgr@pdpggipact and efficiency I's
L ncr ased ere si mul t anegusly high_axjal, f are
A diyisg Bavicast haglstng 3 poiadng cleertial o8 tyofle pta iabe. of a

conrﬁ'&ﬁiﬁ@&ﬁvibe bhg niRaring'dévice 6 the lﬁ@ﬁnibaﬁﬁﬂﬂié‘rtlh He ﬁéia lof oil and gas
assi ned to the rotar gear in particula

expl(gmt@ﬂ wittiaHasstamedotary geag aow%d tpethie a(ogyatlng element
and %}%&{éﬁ@bﬁa%&éﬁ fie rbfhry Eear"\f@) Sl at 1ddit BRE W&t &, 5). To
improve such a drive device in that the structure is simple and compact and efficiency is
increased wherein simultaneously high axial forces are avoided and only a small number
of assembly parts are necessary, the gear unit comprises a reduction gear (7) assigned
to the rotary gear (3) in particular the so called harmonic drive gear, and a spare gear (9)
assigned to the motor (4, 5} which is in particular self locking.

Fig, 1



