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Description The invention relates to a drive device
w@hookdgoasl) ust nent of an actuating el ement of @rqmp004/007949
throttle, valve, connecting device (collet connector)
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
connected to the actuati Myiveldavicet and a gear unit
arranged between the spindle drive and at |east one
notor. Such a drive device is known from DE 200 18
561. The prior device is Degiption t he adj ustnent of a
shut-of f el enent as actuating elenent in a bl ow out
val ve arrangenent (bl ow out preventer, BOP), whereby
a connecting channel iin the BOP can be cl osed by the

~ The ﬁn@%noﬂ@&g@s‘?@’%@rtveﬂ%ﬁ %&%e%fd Jus h&gﬁf‘% a%tdﬁﬁﬁ%‘me\énem of athrottle,
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equuﬁ-ﬁé}# éﬁnggitchlg{ﬂ e Hlﬂ?rﬁ@&f m}én g dé :ﬁa}q%rﬁ 5& \Amgtﬂjr%ltlgeggfgﬁe spindle drive
movably comgeciediio mefamuahng elgamnt and a geztretmb@mngmb betisen thanspindle drive
and 5&'?(%3?8?1{%'0&0'“ ve. This drive device and especially

ue to eappllcatlon of the wormgear is
characteri sed by a self-1ocking nechani sm and al so

Suchoé Hﬁfe%ér%eq Wein! D€ %{) Qé%1 ﬁﬁe lgkrﬁ' devi % ﬂg&ﬁ fdtihe adjustment

I ous I'ng el enen ev cé

- ofa sbutrptﬁ etemesabasa@tnaur@l eleresirin addav-oviaalvetarangdment éefow-out preventer,

BOPYM iH&P £ C%ﬁﬂg@ﬁrggr Fess%ﬁgﬁes%?/‘g%ﬁlbbyd&é&%h@ feCARRGH clement. The

's res and "al
shut-g¥| dlemegkis ngovahbh snneated toihg spindgudede. athraugih dhis spindle drive a
rotatibﬁé}nﬁﬁ?e?ﬁérﬁrb&@ﬁdeﬁ n)Lrih@qﬁth ‘i@cgr‘iv%lr@ﬁ' M@ )é h%% movement for the

~axial torces s occur WOr m e

adjusimpelcaf thsf agtualing relementoln adslitioo, & wprro\@eatalsmﬂramee@ a@gjadyrther gear unit
betwgén hBSdRAMITRILHAREdrRL L he beginning such that with

a sinple an construction an increase in the

ef ficiency for reductl on of the dissipated |osses is
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self- !@@qrngdnmha@!smrmcéaleg Joﬂrarwise ceo |beew¢elltﬁ;nn!%@dffeathﬁ adjugfent of various
actuefﬁ'ng é”% J hglg},lﬁgg drflE RRe %ﬁﬂlt@rkfuﬁgﬁﬂ{hleeﬁﬂﬁﬂaﬁbé 36ver other devices
spur gear as ery
withoglbYYpiaR se&foﬂgwe\(ﬁft geﬂerally the aﬁlg@é@v lamstmtg@ tq legs than 50% and also the
self-I88drdh e NishSis Cgﬁgﬁﬁgg 3(0@ £ B‘ét%nlIIQS!&JI tdifo- 6 Badriish, Vhtively high
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axial forces sometimes occur with worm gears.

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 feaiures of Claim 1.

Through the application of an especially self-locking spur gear as part of the geagunit a very |
compact construction is produced and also the efficiency is increased to over 50% thré{ighthe.



use of such a spur gear. In addition, at |least only
reduced axial forces occur due to the appropriate
wi 3R5@ReRNt of the spur gear. The spur gear hepep/kPaoo4/007949
this respect is assigned to the notor and is
appropriately novably connected to it, whereby the
gear unit furthernore exhibits a reduction gear which
is assigned to the spindle drive and is novably
use mfosucélcaeinmt @eat.. InGuiditoog lat deegt onlyoredyest akial éarpesiogturydue o the
r I ve. Due to this further
apprq?)ég ?r‘F @%Emttﬁ%%‘&ggﬂ onal speed of the notor can
be reduced so far in a sinple manner that even
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St mil't aneousl nechani cal "prope
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arrantfngnt B "RRIG, BBy JondhhGe e B iBar el kb s Sndh, compact
consﬂdﬁiani%&j@mp@dm regpipingditilei spacde mi ni ng of mineral oil

or natural gas at inaccessible places, because it

operates essentially free of mai ntenance. Dependi ng on
To obtadn a tapindien girive ewbinl , feptugesa dijalis tapdabilityy withf & elosgt service life and
SImul% Eﬁ?lgfveéﬁgocﬁphﬁg‘l»@i&r lp‘r’cgneh%goguchag‘é?[ﬁh%garwéz 84n be a roller or ball

nu e su
screvy dm\aat withspingle nbhancbthr%adeyl spimchiev hbmm’twular a plgtadpleyiotler screw drive can
n d
be r i’b@d Qs ahoaﬁtﬁé%#%hérrﬁgﬁlﬁﬁeiﬁ%? rﬁ@lr@ bﬁdgﬁeré‘hpéiﬁ%r natural gas at
inaccgpmbia Ip@caatbacau%& ibgperales easenbialysfeapef moaiytennnde. an
' appropriate connection to the act uati ng el enent al so
nove the actuating elenent |inearly. is also

Depepdisgidni the tastustig etemenhdis asipisiaer hylﬂlffer@mtavartsn@fl thg spindle drive is of
a
advaﬁthgés q*rcié S’exg@?le E’Jg@p&rﬁ%@)&%ﬁh gglsﬂ ﬂ?eggﬁiértlgﬁegm H&ﬂb%lly iMmovable in
the dathahgmmﬂn ahis yvay ¥he thaeaded spindiruigtmeves ageerdingly it an axial or linear
t
dlrecﬁcﬁmh%@gﬁg tﬂdg@ nﬁt%%searm‘ttéaﬁjﬁﬁs%&%rﬁgw éfrf‘a%%;?rbﬁtrﬁ@tconnect:on to
the agtgaingelamenialshigoue gweaqluatlpg slemsinglinpsely ot ivedigo possible to support the
t
spmd?eohﬁtdfogat%ﬁéMﬁn@H?h %ﬁ%” Spl A lrffsﬂér @@ﬁfg%ﬁ@ NnttAR respect the
threade@uamn,dlq Genggtate bllﬁelSr éiﬂ@ﬂﬁeﬂoﬁx@%ﬂnmﬂ\t&%@ dhiglugh thpeappropriate
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coun 48 43t S0 LAt Ao Bfihd s e
transfpyed to ﬁ@rﬁ@!@ﬁg@lﬁmﬂm by an essentially direct
connection to the spindle nut or to the threaded

spindle fromthe side of the reduction gear. WO
A simplp gesianmoss abepingieditya/amd rodisstion gear can be seen when the spindle 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 o the spindie nut or threaded spindle. This
can also occur by an essentially direct connection fo the spindle nut or to the threaded spindie
from the side of the reduction gear. |



3 If the reduction gear is a so-called harnonic drive,

it generally exhibits three conponents. The first

wWePse9onERss is a flexible, cup-shaped toothed sl®eMeprgos007949

The second conponent is a fixed ring elenment and the

third a wave generator. The toothed sleeve is in

partial engagenent with its outer teeth engagi ng

suitable inner teeth on the ring el enent. The wave
If thegedaitiahQeal B @bs-aalgeicharmosic dieivé hEgémallyeikhﬂ:me dlwee @othponents. The
.. through.its rotation, the flexible t heds
st oRPRRRIP adierBe: cubShasa e RieSys, e eRa EFPorsi ia fired ring
eleméiieiria ta@gam atvinevel gemeratbre Thb tadthddhsleevanls ial pmiadtengagement with its

outeryiaal edhe tere Rk HeUT o 18 APBRRT T5F SV P RER0 s arranged
insidé fHeatbbihed Bueesant tivetigie ke rdtdtontthe fivdiole sdathee slagee Ishextended so far

at 0BT UL B Bt e SRt Fel oS0 3 SRR Befept. Generally,

the t(ﬁfﬂhéﬂ eleave exhifittetvior el less dfantthe ringteldrheamtado hav etk whe rotation the
reiatl\ég( %@Eergt@@dyeefrhtﬂ ﬁ%o?hqﬂ%ttat%]vg &%ﬁ éﬂéjllg F%%I\rg‘én\éﬁ%gr%gumg to two teeth. Such
a harfrehitdrivadd dapabiegif dixreeioadd aho rdduies [iifie ciaintendncer t he
t hreaded spindle. There is the possibility of directly
connecting the toothed sl eeve and an appropriate part
The trAndiéreof thei rothtiendr moeeméltveiviae hatmoniesdrge tohihe dspiindie drive can for

exa dgevtie%c.ﬁgw Hfalt rﬂ‘l?({ %Io & Iﬁi‘%&’&l Ig?&ner aﬁ%gg\gp yJpPl 8%%5 %é Q&REE nut or the

threadegpppindled but axi ally i movabl e connecting sl eeve can
be arranged between the toothed sl eeve and the spindle
. drive. This connecting sleeve can be used at one end
Theré @ the pessibitityerd tdirectiyt eonnbeting fhe thothadudleeve aral amappropriate part of the

sinc B CARRIGHE 5 the 1o SRV 4F 1€ A BARBECHaRr ana where
appllmhmwtcnnstrmenw\mea rhidouldrhwayg de dotafionally suppattachbut axially immovable

connb R 56 L5 B oaTRSIINGRSS TS ol ARG e rve.

connelu:tmg&sleasué ¢an ba usetieaitonenetwbla thé coheedaionriecthergpindle nut or o the
f
vvesBhESif WP ARSI o FREAARER o 11X
whi ch al so permts the transfer of large forces, is
i oro bR S A BEBEh IR Prd g SHiPRP o8 800k e o
connsttingl seavabibdithreaded $mncﬂ@ oan be etationaliybrgidiy linseaet with one drive end in
a retérﬂ%h%(?e Lﬁ]le &ﬁﬁéﬁﬁ'@ %]efetvg' Uaﬁchug ggiﬁﬁ]{(iﬁsg?l% &Inclaﬁ}ﬁblﬁﬁg fix the drive
suc f rency ow reduction, sinple
end io dhsre’temtondmje @rrealwseibllm G\Eh,lChe':tlsp permitsttie H’Eieﬁfesd)fn‘ptgﬁ forces, is the
| i S€) f- ' - Sel :
o838 e h L% BB A e BPigh g i e
helical gear exhibits double helical teeth and an

[ sel f-braki ng
With gﬁ}éﬁé e@tﬁ)ﬁ BENar %%Iﬁaggpen %%ﬁ%ﬁy %gﬁb‘r;aél i x angl e of
the doubl e helical gear and its various
In or&lﬁltb ?Qgih]tﬁé/\géva-ﬁmg%s 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 double 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<gé5rs. This

applies analogously to the self-braking, whereby self-braking is in principle regardedag Being



appl i es anal ogously to the self-braking, wher eby
self-braking is in principle rega7decb Fi Q@ ng WD
WO RRsA1489¥ 3 PCT/ EP2004/ 007949 on the drive giggpRAbboo7ose
sel f-1ocking on the driven supIe and with appropriate
direction of rotation. Particularly, for devices in
the mning of mneral oil and natural gas-such
sel f-braki ng and sel f- | ocking gears are of advantage,
on tHeedrivessides ench salf-cking dinrige Hrivereside gndl evith @eprapdiatebdirection of rotation.

Partrg%r%rﬁ}f Zgr de\r@é%hn g'ear It eatrﬁ‘ﬂgrtapgﬁj F\ﬁc? Hétupa?g%@ sfén %lf Brakrng and self-

lockisg pedrs ard off alvahiiage, heshiseidpataje holdiog é ba(lnomlwm:es sem be emitted.
transm ssion. Furthernore, due to the parallel
arrangenent of the individual helical gears, a conpact
Suciclwlisalivtovined spur geasel acaldo dukele felinak gerrn featerecmenll gimensions, a long

’"’"serv@% i Ufj@h tré‘éha'fihr af ih'd %PFatrBﬂ? Bhdi %f%bie‘ﬁ&n%ﬁ%@lo%‘ Pﬁ%eqﬁﬁgr@'uﬁg o the parallel

ropriate spur
arrangetiebt ofsthatmdnedrﬁj heligal grears, cmcqrgw cmectson IAcmm@edgThe gears can
be eééﬂytaﬁgpt EY&&@bféﬂt a é)tl Qﬁlo'hecg Gﬁrbﬁg‘a 5@1&* Bw noise levels.
par t'i genera or can y connect ed
to a first spiral toothed gear vvheel and the notor to
I
s cBpSFRRELEERE) ol B AF A HIBR ol b REEorBg o venton
the rgdugtion gear iand ga mertisylas its fwavedganeraiomear bamovgblyr eorrnected to a flfst
sprra%%ﬁ%? %etah@dﬂeé%ﬁHWm‘bﬁﬂ t@!%@c@ﬁﬁ%ﬁﬂhl 1b6th88 Year wﬁ@él %f the spur gear.

ion, Wth such ggars ‘a |i1near contact of
It is pgan pojnied sUk iRt efficienay B PUSh SaULEPHE apdHE aram%rvfpr ﬁoubie helical

gear@rs"@[eé‘ibgﬁlﬁﬁ 65"/5‘&1&[ S8 eve dridhs {iesock BE nidkd. Wﬁ aBQ*ﬁ@t'i vﬂfh such gears a
tor on the shortest and easjest path into

Irneag g,qntac’r Gbthe togih daces @pifes Wptepd pf ¢ BoinheMtare as Wﬂﬁ@é‘f’orﬁhgﬁar
be arranged on a drive shaft of the notor. In order to
construct the drive device redundantly or to desi
In OrgeTalg theppTen thadive RANEF 91 e otF on i Bhariseba easiey dath into the spur
gearXAe s86HE dpftat tBEthed & Wi tan eaRandel®her drivetdh@it of the motor.
possibility that generally the actuating elenent can
be adjusted by the operation of only one notor, so

in orﬂéﬁﬂb doR&rih Hﬁdﬁvétdﬁvrc@fredm’ﬁ@bﬂﬂssoraﬂ)ﬁieé@n}lt 889 EWWI@W&S, two or
at _one notor.

mo"ep'ag@f%??"l & aﬁ?lgneg'[ tpibe, Sﬁ %{ﬁlﬁa\b/lﬁfeo B}qrgiset?rargqeglbw%@gt generally the

actuétihlg @Wﬁeﬁt B&n Bp rabljuéﬁtllb@ﬂh@ﬁpaaircﬁlf gonlyusneanotof, so that the other motor or
relativ here i.s. a

motafty 1 CUPIRES WHED BT pr vy i Siniarhe dogre o he possivity of

attainispath apprepiate drivapewershijpngh trechppficaion iohk igtgpaumbbedf relatively small
the threaded spindle in the device housing. This also

MOk ovi des redundancy or an increase in the power of
the drive device. O course, here two or nore notors

Therd s 86 R raok PUDCEC 7y Ot MRvE s satERRRL Juf ot bast one motor are
suppeitedibssentailysparallel ethetthesaded episgia dithendesine, housrﬂgeﬁyrs also provides
e YPS0 BRI 84001 RERH o FHE. SR RO AE b more motors
on eatth ofcthe ke shaly afeealsbpgssible. If motors on different drive shafis are employed
simultaneously, then they are synchronised, whereby the synchronisation can occur
elecironically 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 aiso possible in which the drive shafts are arranged offset from one-afigifier
by certain angles in.the circumferential direction of the device housing. ExamplEsief. such



two drive shafts can be arranged dianetrically opposed

in the device housing. However, arrangenents are also

WQS"E&)'SBL@']&” which the drive shafts are ar r angegl-pEbsshoomo4o

fromooe-afl fher- by certain angles in. the

circunferential direction of the device housing.
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angl es are 45, 900, 270 and al so other internedi ate
angleeaéru @5°, [P ViEReN afld altd ot intamh@iia@ phiues betawah 0gans Bg0t, This applies

t of twa dr hafts. |
anlqgpf 1 BRimRRerSu e TR ARASAS 1< ui rect Iy o

the spur gear, a second spiral toothed gear wheel,

In org Al 82%3838 %%htog g ' @\TQ’ tﬁlf’itﬁgc@'gct ﬁ)ttgg%ﬁgp géw\ghgﬁ%lgwé spiral toothed

gear Mear dhichtengalgss tha fiest dpiral éoatiead gear whdelxd tiuesyiurgea, can be arranged
i d-feeds for—conpressedair orany —other-
on e#@@ﬁ%@ fﬁedl um the notor can be an electric notor.

Consequently, there is the possibility of
I [

In or@%’% ?d JFBX a&ﬂwﬁ%%@y@? rﬁ#gﬁéﬁdﬁ%l&ﬂ‘é%@ﬁﬁlcﬁﬁd%?&e #c&%g#sged air or any
otherepesssuriecmedivor, the mokercaanbe @an electic wmsionc Roosequently, there is the
possigﬁ’ L}/ocgf eléé'trﬁfginé ‘?I%a&qnélgtetd?@e %BHF% g? Wehtggstgsngﬁgi aglfd mondtorfng system.
One emmpie ot slwhramelgﬁm matos i a;semg'agter omareasynchygpeus motor.

different first spiral toothed gear wheels, whereby

these first spiral toothed gear wheels, for exanple,
With cegardlty the Saypgess theredsyofcers: mise theposaibiliypihatithe various second

splrapl do\’iﬁed ééarh\ﬁﬁeélé re‘?lggéf%%%ﬁclﬂ’%%‘% %ﬂfe%’rft ﬂrgﬂaépﬁahei%&ﬁ&ﬁ Rear wheels,

ear C e SO-
wher@bohthese ffﬁg sra!r% soathechgens wheelgnigr @xarmgle, ean &lhlee ARRrPBYAtely connected

to th® églﬁﬁ‘lb%‘n'vg Mt Abs LI dﬁ@ééﬂ pmﬂt?@ﬁ ﬁ?%e&ﬁ%?'tﬁlé {;Mﬁ@e%f' can be so-

uci ng the norrra nmber o

i cant
callehpeleliong,axhibiag a periain helix, angi é?wwat%gﬂ@h% origstation ef the testh,
there9k tﬁ@%ogétblﬁlg cﬁﬂ‘@dﬂcuﬁﬂ tHeRorfaf ﬁGﬁ%b@%ﬁ @b Q?ﬁlﬁ%’tl?eﬂécordmg {o the

can be in the range from50 to abou
mverﬁiﬁm»ﬁl salixaangse ifer me%ﬁfg eff'ﬁirﬁnéd qrghgsecand $pigh toothed gear wheel

can l:%OiHFtIQé)Fdn@b@x'om 5h-ol dpeli 9’0" 9'p%ﬂbh%rl?%@rra@§e fr&Rtdse §@85°, With an
be reduced to one. In contrast, in particular, to a

appr%mﬁlsg@gh helx mlq;wewer ch,iﬁ?fl‘?gj’af' @edﬂ‘lﬂjpeﬂ ﬂ%?!"%}ed for
transm ssion ratios down to a certain snal I est

transmissjon ratio, with ar transpi ssi on
In copizasioig ﬂaéqﬁé'ré“' oraNops gﬁﬁ'dml"ﬂﬁé? sé;iﬁlgﬁqug &L groy@gp,fgggansmlssmn
ratloé/\uévhﬂﬂ a lBaMhiR GridNest MR RRRION ratio, Awitea Fpu@éﬁr?ﬁn%ussmn ratios lower
mechan e constyuc

than 3§ ol s dParg b 4R EYIETN TR dpPneh Witk Seitdepking or seft

-brak@@&ied%ﬁﬁ@rhs P@K md)ts'fnple bﬁsirﬂcttd?f @ff tﬁé?ﬁ?ﬂuv dat the/firangnd second spiral

peci a d ereb educt
toothpd @pg Sl ity 10 RISt 017 A0 SBSHY, HEfaetivE o 4 toeth,
wherd@)/ﬂe@iactmqm‘ ol mghé earigael tol et 1 @16 én gr@veldeyice according to the
[nven'?'on gre generally sought.

In order to proceed further with the modular construction of the drive device according to the
invention and at the same time 1o be able to simply fit and remove certain paris, the connecting -
sleeve can be releasably connected at its end facing away from the spmdle drive to the toothed
sleeve.
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In order to proceed further with the nodul ar
construction of the drive device according to the
¥®g;‘ﬁ&g and at the sane tine to be able to Sﬂ)('[‘%i»’zoomomw

and remove certain parts,gthe connecting sleeve

can be rel easably connected at its end faci ng away

fromthe spindle drive to the toothed sleeve. WO
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Whenhshé bpindbei raif isythemxially enqvable peit ditthe spthddlctzivd,r fhees is the possibility of

oo 3y ST R e 4B Pk SRR comenscn

also ae tnuatedripeatye Wanthec aossﬂalitg & logrovideandiherageal,ywhidim ovrherts the linear

mov@ﬂéﬁt: olk? hﬂe %ﬁnd&%n@cﬂ@tﬁ %ﬂ@r@:&)\gﬁ{&ng %§Mee¥¥2f1% Qcé‘ltﬁgpvgeéktar%ent and the

spindletrat.i Trislcanmeeure iy, exapipMsan & kimple maahemin #hae @k fgashinde engaging

elemteﬁﬁ%rp?rﬁﬁéédﬂo‘?n He n {%?Fagﬁﬂﬁlggﬁﬁ@;ﬁpé&@% a@’g%%ggﬁt%gyi@%\p outwardsand

e nanner i n
engages it sidiewf farfoed slkeeve And adethtisp sledve wierablye trpl sidl extends essentially

o SR P SRS BB ORISR, 0 312 For o,
the fissislot édindineifixedssienve| tielrgtatinghsicere midied whkkn thetdomesperdling part of the

spinmﬁ?‘ﬁ?@g if %&g&’ﬂeg‘%d?)@tda%h&?w %‘Q@%’r%?ﬁﬁe tetﬁﬁa%]rﬁélﬁt of the engaging
elemghb@quthtal@srmﬂata way dha eorversiom ot Senlingar trhavement mto the rotational

mové}ﬁéﬁt% Bgféqrgiﬁgd %?rtﬁe Qg)ptertﬁ the Bl Sncﬂﬁ%gé‘cdn% JBViRnd ?otatmg sleave.

\V/
axl a I rec e ap pro riat enga ené
Heretihig pengjblgi 19g exaememth@t the coesposding glignment nf e\@@ts thanges so that in

a firsk QBY%&le Bdnfy dae§l t toidd ﬂrof rﬂ%}\: ‘ﬂg sleré(/? oﬁcﬂﬁs QbR 18RS fixed sleeve.

novenent IS rmne
Consegikerilyp 8n gtigmeli dion dotgtltm ofithe epiuating elematt is peesile, as is for example

 of adv@htaghtfos ﬁrcﬁfpe%séﬁa fe éo%sgaﬁ@ Byotiid' Blopdeifs. Once the throttle has then

corres ondlng al |gnnent OtS changes soO
operief| pagiafly, e argle belieen ithyhiwerflgts gar inceqse ﬂ@lclawusgﬁhaifthee Hwottle is then

comﬁ[&b@tdpﬁﬂeé U&?Wﬁlcﬂﬁcﬂu%ér %bé‘éllblm%sto@ HeRichlatigh oﬂf%eiWé -slots relative to -

Consequent |y, an éxtrenely fine rotation of the
O“G%Lqﬂ'ﬁﬁiﬁr?@ ¥Usnent i s possi bI e, as is for exanple of
advant age for throttles and the correspondi ng throttle
Once the throttle has then op
As ag%ﬁ,qy, 5&?‘199 it chR bgigyuraile e tys f%geqt\,{bthg@g:{gatiegﬁzlement can be rotated

togethBOWERG® roldtitksidevt? that the throttle is then
conpl etely opened very quickly. Further possibilities

of the orientation of the two slots relative to one
Ther&eé Wariowy posyimilities of n‘P@nﬂ@hh@Ql@b/ rriiivém@ﬁb oﬁ ﬂﬁecaéiuélﬁ“ng element and of

f av abI this respe t
appiish i toflated hovSua i e ehniale B vk lafeegad thorefore of the
actuaingr slerdeat. Vet Gﬂ@ dﬂﬂﬁﬁlrﬁédtlé ipesitied semsdr ta2ihi By atsb@ned to the axially

Y of t el ement
movliR AP AR DR ROt ook as, ESRUY L Of 2 PRSI SYlso Bud gdotating par
of tharsﬂmﬂl@edhﬁ/bcerré atdo ﬁmlbladﬁ watitiog) @gbmainaté/\lbbﬁtl@m €ensor can also be
asmgggg gq) F{)O er parP OfS fhe cPrRIeSélee\r}f?:g rfrgn‘%l Qhebr%oegnsxer%m? r%éh Ehe 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 ouiwards with respegtdo thé
threaded spindle and arranged parallel to it. The code carrier also moves in the/aXialdirection



novabl e part of the spindle drive. O course,

assi gnnent of a position sensor and a rotating part

W 2008B148p4 Ndl e drive are al so possible. I'n addpéiRPro04/007949

an appropriate position sensor can al so be assigne

to another part of the drive device, fromthe novenent

“of which the displacenent of the actuating el enent

can be determned. In order to be able to acconmnodat e
corrgsponding ib ehe asovanent sEniber threadethespinela oe spingds ngt, so that this axial
movégf’tnﬁ;e?lﬁé' Eir&%?lgsacg&@ éﬂéﬁﬂe %Sﬁégf ngﬂb '&En&ibs@éﬁ%{ e%’:goglt g?éencfl%‘?acement of the
actugting elememlisian bardraws ramiial |y f| at code carrier which is

of fset radially outwards with respe tkcto the"

t hreaded spindle and arranged parallel to it. The code
Withca rsimigle emwirnwe@ dog Ganebe amangeft be’@\taearihe@xlaliy moving part of the

- N
[o—

spl ndl e or Sp
the Qnﬂaﬂmgrﬁlesn@uu%usem engaging ﬁlecna#rézftstqts a@thﬁt Mt appippriate movement
of trféoééa%s@é?ﬁé’r‘ @Sn&@?'?&\suéérpﬁé é}%@h‘g\bﬁ)ﬁeth? oRIBA %Taﬁé retfatmg sleeve and
ment can rawn

act uat i ng rom it
therejormﬂlsz@ imbiiietisplacemenyolihin apating elemet bet ween t he
aX|aIIy noving part of the spindle drive, in
articular the engaﬁwgg el ement and the code carrier.

At Wﬁ; peinkl sbeidd pedigigdhineé guch airede egeisr of the perilian sensgs ean exhibit an

apprBﬂH‘ at€ HBSEbMEpddiR Paidr Hhidh 9&&e§ Dyt R apWobRate scanning device of the
propriate novenent of the code carrier, conclusions

903'%9%@06 Waam tha eede eger Broxes-otfirerah this Paisagr o the eatjem. accurate

conchfbnstdan el @ben aibaat RBQ$pladepncit SPINRCRIIB Han®dr énHQherefore about the
actuating el enen At this glm nt it should be noted

moverRght & Jlﬁ\coére@%f@"b‘?a?%ﬂ grthe shinle ¥R Pt oidhe aefalio elgment.

exhibit an appropriate position-specific pattern

For BRI e een HoaHR oY TsctssvIoR ager R RRSInaTis iRty a distance
sleeldbdn PRSGAYRRANN & :Iﬁetoraaubteecsfrthe a6dsd BO®IngOm el didd, 986ing aay from the -

secog] S A RaBosetsetnB! TooHERBRL OBt Mala difs BlsiAag; Sigeve can be.

remdyatt whbret R@piqibdlte dedoremodaief at b@:oﬁhdt UBird ngr @her@emihotors in the
referre rive dev

For the furth
corrdsRfndis ok hAL iy e dReiFa Jeavefasidizn e G &F turther suppor
for theadriveahaft.r anged in a notor hole of the device hou3| ng

on a side, facing away fromthe second spiral toothed

gear wheel, of the at | east one notor. This distance

In ordéreie\adaptas d:mncmme dvithtvegardap fitd malolisation, moGeyrtnedhive device in a
ondj

s ey O

 devideehossing) aan berdfhmoddampponrsiructioor 1 hids dvayvibesh if the possibility that, for

' exanﬁﬂ%ﬁb? tgg?rlalgrﬁf,) %Pﬁﬁwg@'yeita:@b@?‘o@%&&#ja@&m{oﬁ%ﬁeﬁqnt&é ;55?1 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, '

BN VAT TR AIBNy oSS DRSO Bty o,



sinmple way to various circunstances and possibly al so
to various actuating elenents, the device housing can
“}Qﬁ(ﬁgmﬂP%uI ar construction. In this way there #csr/ﬁlth%04/007949
possibifity that, for exanplg, the gear unit, spind
drive and notors are acconmodated in one part of the
devi ce housing, whereas in another part the actuating
elenent is arranged. It may al so be conceived as
In additipouthetsierice thatisiog ican blae)r@\tﬁdﬁde\&ith vagious cdig@onal)y saunningi surfaces on its
e
outelaﬁig 'thl d?na%rdereev e){ ?tggrziﬁpa J& %Iten%% tgtrh%?)(gérr{tp[@@ c?rﬁr@sdewce in, for
exanhniammcaﬂadtltea@nthﬁﬁ%mwmg el ement is arranged in a
further housing part. O course, each of the housing
parts exhibits an appropriate opening for the

Furthesmpese tdugntoothet medylar coasirugiony ofrdhe ﬁgwle\mb@@galeaasn g’@@ssembly is

provfg?%ff%g%(&‘% Ogig%g&%'d??%é@g@% tl %? 2?22/ 323?@ housi ng

can be provided with various, diagonal I y running

WithSHé E@S\ﬁérdq%réﬂe?oﬁé?éttc%e %bﬁ'i%r wybﬁiﬁe gk ncm imple manner within the

insertion renote control ete
deviggdausiagi the CP@¢ caigirbeil ke Qﬁad%fbm@&'-l'@ﬁ'??\@em &ie axial diregtion.

bed. Furthernore, due to the nodul ar construction of

t he devi ce housing, easy disassenbly is provided,

f
it is geugeprble hat wgb|a§tc%rngqadlwﬁphcpfathﬁ qjgptc@wcwqqqoﬂlﬂg io theolgwentlon the

{} threa%i'eg QRO 7 18k |s§indﬂ§ hitGire QSR AMF éutﬁforteﬂ @ogﬁﬂﬁ’&rm k% device housing,
_ it 1n a sinple manner w thi

I de t he
but #f@tﬁi‘iﬁ%j ‘mf']%fa'é'édg‘ HEs Ay fQ!'a‘ﬁ‘aHtPng dh%ié‘éfap?ﬂ é’f éhlﬁ dweaded spindle is

conveh&wﬁeét@ ihdea q¥tafibn @t rtt@@tabtgannd ble@nt qfh%ethYé’etfHeﬁ AUtad used in this
enbodi nent of r|ve devi ce accor

th
connBRion ahve PN orde redaeclaRnAle B d baven BHaNBpviased. Essontialy

here Nty %r(ﬁ)nfe@% dir)) AdtatlonSef ARG tiresdddogif tdeetirs| dyntirene@ly &ethe threaded
ousi ng, ut are axially inmmvable. In this way, for

- 8pindi&anpl e, the rotation of the threaded spindle is
converted directly into a rotation of the actuating
ded nut sed,in this connect
Ther§ S Petosssbily LASBRENeTH et et It oterardfts Poobl iR grening the
valveﬁuir@dtlh/ywm aptaeRPondisg emtdi o ih;é thiwaed spmtcﬂe dn this case however the
rot, at

moadgh EERRGof Shd 8% selinRds dBrod; Rielse Hhe RorbtSensing end of the
threaﬂes Shindlel fsymaticheld $¢ i spekial vaarlev@erebmrmmmﬂta:r corapenedt. 1t would be:
o, o arvedpdiig ealt P ie v elBeiy foirted aifls dheiacing away from

S the spim:lm hMVershm:hg roatnmd uﬂreaacmtrm@e!emenbﬂn tthie whty the shdmg rod can be

o 8 sl 501G B e s B % i BPEREP vLrsaea spinae.
Consekjaendly! sliding irodd ass;g:mmumdlﬁtxent ecivating elsenent®can be connected to a

oo XERE N che baReleah AT Mg ofsy " o

if there is adequate space available and in particular when the threaded spindle 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 releésably connected there for common
movement of the code carrier and threaded spindle in the axial direction. In this respect the
- code carrier is accordingly also brought out through the foliowing connecting sleeve, reduction
gear and the spur gear so that an appropriate scanning of the code carrier only tdke® place



i ;
e

the spindle nut to a sliding rod of the actuating
element. In this way the sliding rod can be forned in
wdwosaieanay, also for different devices, onl Yp@EyEpdoioo7949
end facing the threaded spindfe. Consequently,
sliding rods assigned to different actuating el enents
can be connected to a threaded spindle with the sane
construction in each case. If there is adequate space
outsides ai thebdear amit. Congesyuentiyy treer cavtesponding pbsiterd eensopiimedser to contact
LS | al y L arrier of the position
e!ectnlécea\qzéb&cﬁéﬁner% e‘@glé’]t%’ %éesrp%gﬁ(ggeg)t?ae(%w th one end gecti on
into an inner hole of the threaded spindle and be
I I t r :
Trord 36 % HosSRAREIE thel chlct A afOCHREeu B SR Hre Sonfcdfed together
releaskihtyw din thisyway the tatationed frectonnielingcaiebyeda dirgadly tiagsferred to the spindle

" nut, Wity %Hé%)Yn i 30 BRI MmAbid TRy Q@af&f‘t#h%'d%"té‘%ecorrespondmg )
cting slee ion gealr and the spur gear

conn eeve, reduc
supperd ot thatcoarediippslegré.at e scanni ng of the code carrier
only,tgl.s' place WD 2005/014973 PCT/ EP2004/ 007949 9
outside of the gear unit. Consequently, the
Advagiggeeupniaedigepissif theonverdiar ere explained iBrmers detgitindie following based
onth@ﬁé&h&%ﬁéb%ﬁiﬁq da&i.. appl i cable, easier to repl ace.
Thére is also the possSibility that the spindle nut and
connecting sl eeve are connected together releasably.
Theﬂﬁbwmq?ﬁﬁﬁmmhhe rotation of the connecting sleeve is
directly transferred to the spindle nut, whereby the
spindle nut is here imovable in the axial direction

. Figur84€a lofghdifind QEERPRAGLLNE first URIBBEIMEME of A 8rivedddiRet | NY

sl eeve. Advant ageous enbodi ments of the invention are
explained in nore detail in the foll ow ng based on
Figurb Pea Sbdidh @fon@eé BSell—iiNn FR@rélfawi ngs. The fol | ow ng
are shown: Figure 1 a longitudinal section through a
first enbodi ment of a drive device; Figure 2 a
Figur8 8C4rl eMa@baNw éfa ddiaie Xt InFiglrei 1t Figure 1; Figure 3 an
enl arged view of a detail "X" in Figure 1; Figure 4 a
| ongi t udi nal section through a second -enmbodi nent of a
Figuré 4i & RngR0dia sacipriiodgh bGebdi®] ermbBy@MEROSTa MiV@UWeRice adcording to the
section along the ine V- Vin Figure 4; Figure 6 a
| onBY§8™nal “section through a third embodi ment of the
drive device according to the invention, and Figure 7
qﬁ q,another enbodi nent of

Figurf e rioh PR e ML oo he

Figure 6 a longitudinal section through a third embodiment of the drive device according to the
invention, and

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 part, reference symbols used in one or some of the figures are omitted in the other figures for

reasons of clarity.



invention. Wth all enbodi nents according to the
i nvention, the sanme reference synbols refer in each

Bs/hRotsne same parts and are someti mes only permEpI0o4/007949
|scussec? in connection with,gne of the figures. In

part, reference synbols used In one or sone of the
figures are omtted in the other figu_ r es for
reasons of clarity. WD 2005/014973 PCT/ EP2004/ 007949

In all bﬁmbbaimﬁfnlts 'ﬁm@hgaﬁgm of e »?ﬁpamgamth@@rri\tm\ﬁwi igé&dmmon. These
parts, ot the drive devlce IS .,.CO n. S arts " .
pars{ZGT S PATGURT FOAPRICPIRCASIFR SRS A (L dhe Goresponding device,
such eéefervané, ?rﬁﬂl@i td(b@g@é)ﬁéets ﬂ@ﬁgé gy ﬁﬁﬂhﬁ@quipﬁ‘_wlhh @Bich are particularly
valve, throttle,. dosage fe evi ce ar, si ar . ]
eI 5 s g HIMETRB OB DR Apafigrogy i 4iipatng element 2 which
is formedi diferefitlynadterding @ theafeticsadavhadirivgadevicbph ekhibitsomspingle drive 3, a

“ocar (LB P Al oS ERE L) T chosblna Bl o T sppygear D e well

as tha rrsporod heviels 4y 8 diiving thegspar gedri t 6 novabl y connected to
it and consisting of a reduction gear 7 and spur gear
9 as well as the notor or notors 4, 5 driving the
With $puembedimeniddordihge teeRigodi hrethe agtuatingl iefegnand 2Fexdibite alsliding rod 40

i 4% RABABE O SHELEIF Qs oY o AL APE a8 tro hotea oo
43 a ehmbmeofmfbjesﬂw afecfofmankinghel sigbva, Htbrongh ediichl depeeding &nahe position of
e T3l ot o Ty L AR 58 o 0 e
outlet4ehd 46 atrording id thei fluttiavo £0.38 thmillostoated pesitidn of the hotedssleeve 43 all

the hBOF RFo e BA o] doc Rl o ofR BB 701 1

the hol ed sl eeve 43 all the holes 49 are cl osed so

To pr%pé]ﬁ tlﬁ%o h%lhg\@he%% gllézfr&nl? F&é‘lﬂ'@, ;tn?r&éﬁdtnﬁtw ﬁggly@np%—&ed to a circulation

reve ol e eeve romrota
body Adthytmeans ofya kewgddihgft d@nhee cieanlation dody fx airangegdrin throdgvice housing
; fobi il el | aki

42.7¢ V%?%”%ﬁfgé%_?Eﬁ%‘ﬁﬁ%&@?ﬁ%ﬁz.@% EpIfRlE BHIES, b BAR'Y and motors
4, 5, grararanged iNBidledhe leculpdion dedvi44.such as the spindle drive

3, gear unit 6 and notors 4, 5, are arranged inside

the circul ati on body 44. The spindle drive 3 is fornmed
The spindie qrivei % isdomadap @ mdreylatig rﬁﬁer@pmdﬂ%nw With amappropriate threaded:

spindRPPf 8Rd kaih8let it 8Rd8He threRERISSndd 13N8 cORMAFEEWAN tts BPd 39 pointing
The threaded spindle 11 1s connected with its end 39

away herhinesgindig Ry 1911 Hersiding iehdl-e nut 10 to the sliding
rod 40. The spindle nut 10 is releasably attached to a
connecting sl eeve 15 by neans of a nunber of threaded

The spidiesnutyiieis dplpasanly %?%1811 do g enagrting pleeye dbdbipeapanaka number of

threa@dd Bol&UvheRbe thesmhdio Ral 1GedPRitdte bYimddh8 of AruIREHIL Rtational support
sl eeve, 15, but i s inmovable in the axial direction.

t
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 partfally 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 cartier 33 can be moved in the axial direction 38 together with the threaded
spindle 11.



O

The connecting sleeve 15 exhibits a retention hole 17,
refer also to Figure 4, in which the spindle nut 10
j ly inserted. In this retention hole
‘* %@gr éﬁgplndle 11 is also 44nserted dependln%@%%pﬁﬁymnmm
axi al displacement, whereby its drive end 16 | ocated
inthe retention hole 17 is provided with an interna
hole in which a code carrier 33 of a position sensor
A re@ctios gdanSeistadnectenk as pde ofahe igear 88it 6anr e rabatiod afrthe connecting

steole o 08 afier (a6 5B ng SEbeTpaktibs) YR 4 Spnce nat 10. The

reduciimhugedron igyémed dssa sorcabied ddrmasniparive 8f Thiseexiithits aifbxible toothed

siee\genié’gvﬁctﬂﬁs a?ft@tcioggd (Q'j'ld ?#Stzo‘h%ﬂ;i Eﬁg Cy'l%nnéét&&‘t’c?th]escotn?ne?tﬁ\g sleeve 15.

the "connec
The geithedl sleguet 121exhibitset !ts epere ehd puige taethh&h fpartrwyj eagage inner ieeth of

afnx?égg{?@g!?‘ﬁﬁjermé‘ﬁg@fgthg Pé(r‘? o?theTriHrﬁxPﬁ%SQqn@é %Sln@dg i @tfed sleeve 122

Sl eeve osed
wavg gergratondid] is aldogartinged asnpgart etithecharmenicalrived inntlpe region of the ring
elemahffye 15. The toot hed sl eeve 12 exhibits at its open
nd outer teeth which partially engage inner teeth of
a fixed ring elenment 13 as another part of the

The 'ﬂﬁfrﬂaﬂé Cirif Z?"Spé%teé 5 i dﬁwmegﬁﬂﬁéﬁﬁdthﬁi @%Vtﬁe "l’ootl‘f@d’ Sleeve 12 is

gener at or al so arranged as part ar non
exterurlqdv@t tgoiappesite naings by ther wayregenatgior #4 suginthat s omiee testh engage the

lnnelr@éfi‘iftf?g% ﬁr’td ¥l§m%n %ngga\sigﬁiingtéﬂg%@%%ﬁg? t\.&%éeth less than the

e tOO
ring eipmest sathabionoge rfgiaﬁq%heva@@ﬁ\@eﬁ@vmw betvesndhe taethed sleeve and the

ring Ql\él?n%ht E%Bhtsqa%@@eéﬂ'i‘ eThé %}?éspbﬁtﬁ dﬁ‘ hd vele tng?xe:Jrratcﬁ‘gl4 is atccordmg to the

| ement . Cenerally, sl eeve exhi b

invenfioB(iafieaall riaih QoRgectd mga BISC AR tosthertarar WORELBL0! & Spur gear © as

anotlﬁé?tpi&'i't' Ahd Q@armﬁh@t TH@fu%Py;ﬁfQ?{Hotﬁé@lt ?uméél%ot pe&'at least a second
s| eeve and rng el enent anoun to two tee

spiraf iofhed R .whgeb%h évf@é&wrlataofwth@r SrEbodERI TR gontr@snonemg ‘helcal teeth

24, rbféY %l%lb' tt@ rF:g%Lﬁé af bPﬂ‘l@' dp}f‘afﬂOG!h@HBQeﬁPWHSQBQ@ EP cﬁn fb'erf§Fmed such that a
piral too a spur

doublehbgliiak 0996 28 lwmtﬂmsdg@a?h ahplcaty topﬂ@dfswgge%rpﬁ i pif-braking and self-

locklﬁ@oltﬁéeﬁ’eliﬁﬁ%em%e QQrucﬁJQ%ﬂﬁﬁtoéfheH P \Aﬁeé@cé?@ %rmed by appropriate -
ear wheel whereby in a further

toetr QAR ATEANORA L8 PR h@fwgﬁec?aﬁ bowBefer A iovERer

also to Figure 3, of the spiral toothed gear V\,heels

0, 21 n be forned h t hat ubl e hel j cal
For 158 7 spfidchuceacrsgu Iooiad oSk heebBehai aptle 3§ 69 1§ approximately
90° arﬁi prefcralily 65" oB52N Dué@d» the dpe Igeaga treAémidsioh Q’éﬂm ineeb hange between

=25 59d EBSI'F\(/QECE ti,fcf%br t thera‘ljlg)g \r’\gg%g{ggegﬁ eéwgl’i Iﬁo 10, preferably
1 to Appd egpeckille phtdried ’atmg41©e&5 again refer to Figure 3.

For the first and / or second spiral toothed gear

wheel the helix angle is 500 to approxinately 90 and

‘With mlﬁaaémbadﬁhmnﬁﬁachord&i@ tolﬂlleflgurre*s heseqond spRértodthed gear wheel 21 in each

case ex?ernﬂysg’rllg%rg]eé %% P rs{ splral ?ootl*laé] gearevtvﬁl\éee?go 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 ioothed 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 spindie
11. Transfer of the drive force from two electric motors 4, 5 occurs on the drive shaft 220, .
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P
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=25 and i<l is produced Accor di ngly, the spiral

toothed gear wheels exhibit 1 to 10, preferably 1 to
cially preferred 1 to 4 teeth. Wth }

‘J?Tg%g{o%%n s according to the {4 gures, a second éﬁ’EP2004/007949

toot hed gear wheel 21 in each case externally engages

the first spiral toothed gear wheel 20. O course two,

three or nore second spiral toothed gear wheels 21

can be arranged along the circunference of the first

e ) ARy S5O e AR By S oo g

wheels ciisal funifer drivel gwffe 2 ¢drebs @coordinglyi arenged otithextotpeamd, 5. These are

then\’%]fa‘?ckeqo‘%gig C??sal"i\:fLﬁ g't% V\g t@c@cﬁﬂg@éﬁg&% gﬁ{h'éaﬁ%t] %’HVaF{boitlféﬁl gear wheel 20,

wheteﬂnyélaejewrrewpmmw drivelshaity P8 med isreaoh camrmnged prsmlbbto one another

“fromtwoelectric notors 4,5 occurs-on-the-drive-
shaft. ," WO 2005/ 014973 PCT/ EP2004/ 007949 12
WithTthe esnbiogimené apapsding td ihsyn\telnaon gictye difvendetice 1 lee drive shaft 22 extends

wntha%%gpggﬁéw% ;r%»ﬂrtﬁ@ c\ﬁ/\?‘%@)ﬂg hgglgggﬁﬁ%ée@ %(‘:I gg %rdmstapce sleeve 35,
whegby angaaraprale anstatiae drlveﬁhaﬂtr?@s% refatipnatiheuppaniead m"gtblagllgtance sleeve
35, Herb id tﬁ@%@%ﬂi&? Bgohh@?gﬂg Ctgégé @&e@% fr{]iﬁa{ fof 8kample the drive shaft

spi ral ear er eb
22 isgyrerndeg andiihprowapd with furhes mpora feb ifhth@ sRgior aktbe distance sleeve 35.
arranged parallel to one another. Wth the enbodi nment

according to the invention of the drive device 1 the
The gpg cagieh B8 of dhe pesiiers seRgor P2 is Pagsrfl Hseudiythalist shightoothed gear

wheél% HROAB teRlidrbedrd0ThE dodeadrmdiie ﬁ'{se?téd tvﬁtrﬁtsdérﬁat 1%@&‘1@ the threaded
sl eeve 35, whereby an ap_E’rl opriate end drive

spindlf iy Inthe jsame ANl GA Aharg Lﬂ)‘ﬁflﬂ%@ﬂ“%ﬁ&%'bﬁﬁﬁ pesilion-specific pattern

on i8|RetSside3 e N8 rp%ttéﬁl SJI@% E@l@scb tpje! édaMnéH b rzE' élht'&lﬂﬁ dd3hfiing or sensor
di st ance sl eeve 3 for exanp drive

devieggfthe PQ%‘“%S%%Péﬁ%}eH"SaW“PE‘QFW%QHCG% an \ﬁi"‘c“ﬁ “ostipR etermination of the

codé@&rﬁéﬁeyw;tﬁdlbﬂaéé?ﬁ‘eﬁt%ﬂﬂ@%&él dirBtiosliast ﬂié%lcﬁg@s@ﬁiéﬁ} di§placement being
code carrier 33 of sition sensor

convlggggee

1S RreQTGHPATHR O PO BB R T f{g\é%ﬂded'va%me 33 the sliding

rod M@nﬂhﬁeﬂeﬁﬁ@%é %BleﬁeQ%eVE 43, f‘@orﬁ?d@erﬂﬁr fHee Feldvant posmon of the holed
end faci ng e
f

Slee‘ﬂf’lgg @Hglaﬁ%org[g% thﬁ] grrangaseent 0k the hefeR, 42 ngg %@éﬁtq;rg]meggby the positiory
senseK Bwah@reBy mdrte@ﬁor‘idn%ttfmtﬂmgaﬂ‘ HeS Bctu@hg éi6mert Rlis determined with
eing able to be scanned by a

I patte
regagclﬁoqg%f 8§| rf?ﬂl ng or sensor device of the position
sensor 32 This scanning produces an exact position
ete |on of code, car,ri._er with. .
For fie. FoBERAPRVAOL hiF 0P aoeFs 4 o 318 Pprton sepeor 32 an electical
conneoﬁcbrt devedi2siplieciomamnt ab elem‘lcab@:lmectbi 48 i@ brintight axternally to the device

o) 48R0 Fte0fon, W R bRl eced v bl v routed into the

' mterh@bfadefﬁlhe@d@ndb?ﬂ wﬁeureﬁaquarretdoymecttb@tdtab eppitbrigiesinitson

of the holed sleeve 43 and accordingly the
arrangenent of the holes 49 can be determ ned by the
It is @gmm pbiated otﬂ;mme &itrespbedieg patdef the rdrleé plovide NG refer to the actuating

e!emen{ %tst]ﬂn'dﬂegdrgl %toa}g ; ug hcrf 8e§r| u%n{eep are essenq Iy SImilaﬁy 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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diver G ANGIRPIOber ADd, WRSTR(EPR

regard to the fluid flow 50. For the electrical supply
of both the notors 4, 5 and the position sensor 32 an
W afkhiea  connection device 52 in the form ofcPRP2004/007949

el ectrical connector 48 is brjgught externally to the

device housing 42 and attached there. The appropriate

el ectrical supply cables are routed into the interior

of the drive device 1 where they are connected to the
In Figpper 8pa isattionualong .the tiinesli agHi fromdiigredi duiliustvatieds mbereby Figure 1

[ t e 1dey] refer to

conbA GBI R RER sRoflin 98 B LS §Brt 2. 100rs 47 s

and gear unit 6 - are essentially simlarly

o ROy BAEE e Aot YEUE o b soron

conngttidnedevines Dr telectiivgl epnnegiare 48 ase egaagatigatt bras guually Bpaced points in

the@cﬁm@é@@ﬁgﬁﬁ&tiomgﬁéwiﬁﬁﬁé:fiir?%f{lclﬁrgfél@?ﬁg‘ﬁ%{is&ﬁﬁlgﬁothedgear

|2%u_r section a g € rom )
wheet 204s iarrpigad whiell engagssdhe speqyarspiral toethed gepbwhigek 2. fentrally in the

first er %Bfﬂeﬁtg%aﬁﬁﬁé%%y@ﬁl%@%&ﬁhepehie"r\@ 65 ch gﬁ% Ba?iﬁéﬁgér%ogsz is inserted,

circulati on crrcular shap )

refer alsgde Figse | ovheraletheippde rarriebsd isdensirf ingide thig sleprershaped end 68.

connection devices or electrical connectors 48 are

arranged at three equally spaced points in_the )
Oppesite dhympenosd spial tepthectgeasivhegbAt paempty ¢avity §1 is arranged which can be

. g . . . i )
usedipl 18 EERUAMORRIK ch & lthel pohd SR 0B PR WaEA21 yith appropriato
ﬁqa?alei, distanse sleqvet3ds Fiuftagr such empty

cavitle8 8hh 86 a8aAGed\eRherddirfts # B8 \hodhiRRSHatdrbcién of thhfst spiral toothed

position sensor 32 is inserted, refer also to Figure
gearyheghel eby the code carrier 33 is located inside this

sl eeve-shaped end 68. QOpposite the second spiral

toothed gear wheel 21 an enpty cayity 51 is arranged X
In Fightech aPanigged Jiustration of e é’@éﬂn%dm &iguse his §hewerwhereby this
NustSE69 b6t rsspbAd tolPNid erwdesh thih1Eial difectibih bf MiBRcBd SBif toothed gear

rive shaft .22 and notors 4, and, where applicabl g, .
whodhiZt; THEGaIhiS foos, ATATRERdIoTed] SRR 9 Teal  Bpud dhefidal gear 23 is
form&E /A& sEnathtaheld Avfle 26110 thel Hlitdl @esth i€ bEhRIeRNSG°adnd about 90° and

direction of the first spiral toothed gear wheel 20.
preferqplﬁﬂwp%nggaqp arged illustration of the detail "X
fromFigure 1 is shown, whereby this illustration

e G AP BRS R o R N1 ol el Bhar v 201
formex Wit stich & dolble helioah @it ahehdepsint. (TtetdisHlss thet esibility of only using
dgukil e Eel i cal ar 23 is formed. An appropriate
one felipgl Joolh Birangsnenly { he helical teeth is between 50 and
about 90 and preferably between 65 and 85.

Figur'%?éfl El@%tgé{%!‘, ryaS%e%gtﬂrF ?tbl?l*?ef gg%haﬁécg@éliﬁr\%ﬁ@g%d %%rg mmt?oecjiment of a drive

device 1.

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 slesveg & by
means of splines 19, but is fixed in the axial direction 38. Accordingly, the drive erdsi6%8fithe



formed with such a double helical tooth arrangenent.
There is also the possibility of only using one

w6 hosAlagb POt h arrangenent. Figure 4 illustratescfppanns/n07949
section in the axial directiogthrough a second
enbodi nent of a drive device 1. The arrangenent of
the gear unit 6 and the notors 4, 5 corresponds to
that of Figure 1, refer to the explanations there. A
thregiled epindie d 1tio irtskdet irbo tenetentiare boledi7ng the cengaeting $lekse 15 and held

T

connecting slee,,vOlerby neans of splines 19, but is

)R 50, S G 8 SRt o

it is mwmfe%fmedp'pmmaﬂl Tididly. i Theeotatidnalrrigidityhie predhmtilaspecrally in that

*enghghe ddndfis 47 FORECHAMY YRR oA W Bl nt 10, the engaging

rotational I nner si
elemargs @rpgagﬁ@gn _d@mettmﬂg opmne slotsalfbof afhieddilesve130. fhe slots 28 extend in

ty
e SRUTAREIGNY0 4 Rt RS Bl i Bl o o ince
of thﬁﬁ‘lglaglngtql@ﬁg]lts &7 gf g eppreprigie edoeginy elepwnt &7 Idpes mot hmy engage the
slot QS‘ gRfeNSed 's%@?é‘%@ l%ﬁ aﬁb%lﬁ%ﬁa&%@?b%f g%f'é@ﬁgzileglg A, The slots 29

he spi ndl e nut enents en
of th&l r aﬁ@ﬁ'ﬂg pleays §1 Gﬁb‘éjéﬁl‘tr@"% FQ) 8 SEJ@ 28 obtheifixed sisleve 36. l&(thls respect the
diagdh® o‘itleﬁfaﬁor?% fhel !Sﬁgﬂt I?1a] Hﬁ’%ﬁ@ﬁ 'of‘:lhéjﬁlf)@cédn g‘afrg%o%gt fgr example first

ensure the rotatl on
only 4, glight apgle Igiresant @etwﬁenﬂhé s&gﬁ@ag; A9 sel tbﬁienn!sg 2glighT Inglative rotation

betv&%ﬁﬁﬁﬁ@ﬁbﬁlﬁ%e&!&iﬂ' 89 eﬁl'defﬁ%nﬁxe@ﬂslggfes 360{3 %chéﬂ‘%@&? with a longer

s| ot the fixed sl eeve ;

he
d'sp'éﬁ‘ii”f‘%iﬁr?fams sRinglia npih 197in dhe il |d+rgct§1nea&nglbwméhat the angle can
enlaSjeOéCStlr%Q the®f albb vithghigtd B?rﬁ |nﬁﬁr¥ﬁ1eﬁflof é’%ﬁtﬂ@ Nk lm é%omparatweiy

ts 28 of the fixed sleeve 3 is res

subsigialf adf Relptivy Takation: beiwesm thﬂwéﬁﬁ%}'ﬂgslﬁ%ﬁ g1 and the fixed siesve 30
occu@h rC&Q:foUﬁa@ afifefdie cﬁrh\@fr§oﬁ@6f tﬁé%bpl%‘énétﬁaéxleﬁ %o@m & the spindle nut

present between

10 143 totafPhab glugmerinpt Bk tiaingi See braleivebia Senfirsshsleeve 30 aro
possibid ereaihdef dpprdpriaiOoridneaiss oBtheaifls A deltide & &%T\:&wo?ﬁer

is produced even with a |onger displ ‘acement of

spindle nut 10 in the axial direction 38. Follow ng

The tatetion of thee @iding stRNe 3¢l?é BAPerf EW?FaﬁshﬁtﬁtsaétfdéhWeH‘wﬂh appropriate
indl e nu

thredggﬁ%gﬁ‘safo q}gﬁpr%\éﬁ $Er;d Tthig i Ia gopnacigd totatiogally tigidly by means of

inserteet piee to ahetarwt:calplrn@ s&b&@‘ﬁs whichainctutris été&@ﬁafﬁﬂ BRNG cdRnected to a
ferent .conversions of

rst 0 petee o oAb ERP P SUHEBHA: £ feieing &1 frst perforated

screemﬁ@ra!atwetttaalswahd Eeation®y toeffbratdtesdredrabd, N éﬂeﬁﬁl\/@oﬁémng of varying

‘o GHGIKE td Bl 30 e Brab B B s e 5, 55

If thercekrasponeingmpenimgadotibeoverlap, 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 Figurgt\aHis
forms part of a position sensor 32. Differing from the embodiment according to Figure 1:%the
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The rotation of the rotating sleeve 31 is transferred

by neans of its attachnent with appropriate threaded
ninternediate ring 26. This ring i

v‘f:tg%%oglct edﬁar otationally rigidly by nmeans of |ﬁ%%1;n€1)2304/007949

pins to a rotary coupling sleeve 58 which in turn is

rotationally rigidly connected to a first perforated

screen 55 by nmeans of appropriate inserted pins. By

positiontsehbserg3a ared émde&tanﬁmrﬁiaoeﬂatoﬁdet raginesutvardsedrl dritgb@ paralle! to the

threagﬁé%gﬁale # bj on%qugthg g%éogﬁ %p@eﬁ{}%@d}f& ?%Ee caPmer éﬁr with spindie nut

10, an\&:bhramopcrmo@fdmpﬁmon ot Hae@pmﬂien‘gﬁ 101 protridep @vfappmbﬁﬁke scanning
ondi n

of 2 afiFSpetinag prate?aeatine SRP auter. RRF Parih B0 spindie nut 10

can se cemmrried intarsgementate rothted pdeities bf e frét pérfnmatb® sc:iéeh 55 relatwe to |
ition-of the spindhe nut-10-and—
the S?ﬁ%ﬁe&&@@%&%}g?@?’% he nonitoring of the rotation of

the first perforated screen 55, the engagi ng el enent

G TP BRI 888549 iy o B B corang v

Figureh is aloepirBdlating ratlenseindle dirive aath thes smntgeal Oycahl I foamdd as a double

ichids5haped; ' . . ' tq. Fl gyr.pni
helical’ Q@ 28 §n‘ﬁ%ﬁg &rfaﬁcgdpﬁ&y%% tg@oﬁ%{f%@gﬁ@ lrihy,, theizp 25 Tihe' dossibility of
arrargmmetvhzal einve shafn £2 amthcnmiIea perdingediver motds A-Ghandvi@signed second
e
spxraﬁ%%ﬁw’e@l @&?%ﬁ%ﬂ Egérq gl'lfégg(zr.ﬁn 8rent1f§ d:ﬂ%% ngﬁ %’P tﬂ\?/\?aﬁ 3\‘;’% toothed gear
wheehPP.anged parallel to the threaded spi ndI e 11. Through
t he associ ated novenent of the code carrier 33 with
spindle nut 10, an accurate position determ nation of
Figureh copesriings rata section ploay ithre dind WV apiriopmi Bigeresé,awhénaby Figure 4
ig t t he code
M e L R o L s
converted into an accurate rotated position of the

Esseﬁt'la[[!? i HQ, o"f‘rteéﬁorﬁ%rtg %ﬁ% 2! @hé\{eby ﬁo@v@verttﬁ(g ﬁé&ﬁwﬁ'h%lral toothed gear

orated screen og ousl as wt

wheeé% Haneteaitanged & merﬁdjdﬁt of the @tﬁt éplla! teqted pearowf@eau POviefeg to Figure 2,
but iRe&HRS Qélé‘\ﬂ if. Q‘heF;chstoﬁ $bnkér 82 f@&r’r&r@é’d%%ﬁ%ﬁc@%?posed There is the

spindl e drive and the spur gear can
pOSS'awtybeeafrﬁ@gme duris .apppopriaty fMpar F§viteraBbgérist o Figurae, along the

0|rcuﬁ1ferr§ﬁtiaﬁﬂﬁé7é1ioﬁeéft thetfhfﬁr &n‘aﬁ tdd‘l’ﬁ’edo éé" Rheélt% &fr the daccommodaﬂon of
arrang several drive shafts correspon

ng
furthey rdf”\&%s ng c%ream%egﬁe@seeémedgﬁw sheels@ihed
gear wheels 21 in the circunferenti al d| rection of the
rst spiral toothed gear wheel 20. gure 5
lnSIC’%W@&BH@HO@*B@%g%’dﬁfhe@h2%ﬂef@8ﬂmécqqrwcv with\ihe piser arrangement of
the pESl%H Serfsor \BRakiePherbdiier Garder TR 86HP B bé’m@r 88 GhiaRBed, refer here
the line IV - IV according to Figure 5.
inste @gﬂg‘ffﬁl Pty Figure 5 corresponds to Figure 2, whereby
however the second spiral toothed gear

- Figure 6 shows another embodiment of a drive device 1 according to the invention, which is

essentially constructed analogously to the drive device 1 according to Figure 1. The differences
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.



wheel 21 is not arranged to the side of the first

spiral toothed gear wheel 20, refer to Figure 2, but

dé‘%oﬁf%?'w'??' owit. The position sensor 32 is ar%é’f’&?ﬂmmoww
rametrically opposed. There g the possibility o

arranging further appropriate enpty cavities 51, refer

to Figure 2, along the circunferential direction of

the first spiral toothed gear wheel 20 for the

Instgad therasti:aling elesient acnordieg todfigure Gséxdiittits a2Bidiagdod 14 which is rotationally

r:ngééﬁ%E%ﬁgit?? reé? fésﬁg\%raﬁlfﬁy{fgolo ﬁ%gﬁ%%gecgg\ﬂ@dl%%o H)g% holdgr 62. The pot
holder, 68 d¢ opemaicenegndrandracclosing potB1r lantmntedﬁn this opdmend in the upper half
acc&‘aﬁigt ’ﬂooﬁgﬁr‘(;e?é gtg QI%SIW%;DIE%@ %s sggé 0210{0 an appropnate holed

car ref
Sleesre gﬁrmtmholﬁ 6% e adudhey\partaf mamtummucmnm@ntz trf the lowéniealf according

essent i al nstruct ed anal ogous

ho'%é\?’@@“‘ld B@\“@&C@PW@Qﬁ@ﬂE itylict ﬂ'_OV!50The di f f erences
essentially relate to the other application of the
drive device 1, i.e. the conbination with another

-+ In owgler ixpreNgnidoEAteROf the ngh Bpleay 62 ralativartp jhe thevice housing 42 a keyed shaft

47 i€ AR ARFRBNESh PatshaRbold'® Iﬂ%uréq device 1 are not

integrated in a circulation y 44 according to
Figure 1. WD 2005/014973 PCT/ EP2004/ 007949 16 | nstead

It shbhl@ t%?ﬁéi%u Qﬂt ﬂ‘ia?WﬁFi‘hg%?é?@ BfbNAe %ﬁm@p‘&%@n ST}E&JP 981 dsSwith Figure 1 is

‘i&l S rod which i's rotationall
use Rligs étnaiosgu%l)h alse de Thﬁgcqmyomdi@ﬁrp@%cameéa@ @nd its arrangement

withiBRh&dfive dévideoratsPRSuniiRY Qﬁ Eh&ﬂrea@@@ sﬂﬁ&le 1hol der 62 is
open at one end and a closing pot 61 Is inserted in

this open end. In the upper half according to Figure
WithGreh vl t@@@ﬂr@% |§ %houl& be Foted tgﬁﬁhéﬂﬁ '?i\h p?r’ﬁétﬁlﬁtgth%rbﬁhau@%ller bearings 63

a% %crtj sl eeve Wt 0
of the fPPRefting €%F»“’Sﬂ5t"|~’r'éfe sietpace RyMerleiiah are howeverealseuead analogously

with frad dthecanbstimentsf 0 Figure 6 the closing pot 61 is
pul l ed off the holed sleeve 43 as far as possible so

that all the holes 49 let fluid pass according to the

Furttdranok, fitl siouldbe rotedtheiethe devies BYRIg 4@%@@!%191‘ thb%é?@inbodments
ive to the device hous 03142a keyed

r
is Og ngcﬁllau?onszrug{]qrbﬁﬁgdw t 1R eFieRh & 5 u§U’T%9eF| igupatticular with
embddimiehtsshant &, reugai fot 8@ aludiméﬁbahséi\ﬁttbﬂi‘ oFtM&r&p@h(ﬁﬁ’g gnve device 1

ST R o e e

arrangedent is Binﬂﬂlﬂ@@ b&rtiie ivafowy ftﬁpg t%lﬁﬂ Ndia, dMaI Bu;ﬁadeheorﬁiﬁé/ Butside of the
e unt.ing on . the threa spi

doviciforFraia 56 st SR sl pestf iSRG S sTReN Raptolied dobot o simiar

eqmpmemartlcular the oblique roller bearings 63 of the
connecting sl eeve 15 have reference synbols which are

however al so used anal ogously w th the other
With ¢inb lasit embbdiment according to Figure 7 the arrangement of the corresponding parts of

the drive device 1 in turn corresponds to that in Figure 1, refer particularly 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 conirast 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 thérs&tdhd'

perforated screen 54 is supported rotationally rigidly inside the device housing 42 £The, r@fition

Yé §Qhé- Cﬂgiﬁ@gg t @913t|§h]|%'&'%ﬁ Iﬂ;@/ﬁ&g& ?BB},&\Q? %Q f%? as %088"3'9 SO that a" the



Furthernore, it should be noted that the device

housi ng 42, as also with the other enbodi nents, is of
wodbdspisggenst ruction and with the steps on theP@tlttE@QO(,mm%g
surface, in particular with epbodinments 4 and 6, 1s

used for the automatic insertion of the correspondi ng
drive device 1 wth the actuating elenent 2 in a

allled tree in the mning of mneral oil and

of tlp\%{nr@t Py ted sprren & pg@@fpérﬁg dirgetly Bypratatioscefighe thieaded spindle 11 of
the \@mdwan@é &P HaNghréHdae s dies YA T8 GG fplSfd Qﬁaleb'&f%’ S)g f e embodiment

i ce housing 42 so that insertion can

e
acc%@&t@rtotég'ﬁ& 4 in apsParapriaienetestion holeoboof the eanmepting sleeve 15 and is
rota@EmEIp Wy andf dHialk/N@nlcd&bly ﬁs’e%r%% ffoigdi ng to

Figure 7 the arrangenent” of the correspondlng parts of
the drive device 1 in turn corresponds to that in

AT

In danﬂastetolthef BfeRiougasmbedimdhtsy With ﬂt@%’iﬁﬁécﬁﬁ@ﬁﬁ%@éor@iﬁg to Figure 7 no

e n cting.sl eeve 15 of the gear unit 6 and
d‘SPﬁ?&? a a gart gt e Gpipgle ey, Beo0ui3 i e, Ak digaetion epausp the spindie

nut i1 daae;aisoamté Wi is Bupperidd ikintbvablo g tl*’t’é3 BRBOHIRELBR wWith® the circulation
row15fromt e inlet end 45 the direction

bod g, Fo° BEPaRENEIHG SHEPOT Gorh b AATE P HEE ARG AEARGE0 betwosn o

reteAllorOnrdis®y, 68, Fi gure 1, another type of throttle
el ement is used which is forned fromtwo perforated

screens 54, 55, refer here also to Figure 4. The
Thef électticad aupply aif ebe smrreq:mnaﬁgl Uit WP RS toeidle IdeVRE | pﬁé&dn‘f ing to Figure 7

h{ ted screen 54 is supporte
oooffR dnpuai ) ibie F Previfsehoaitie e srdhiie T agearaing to Figures
1 ande7 afisés'in tttenappttcatfonof-a different ﬁf@n&ﬁ@ﬁﬁé&f&mhich according to Figure 7 is

P 00 17 erforated screen
a tofSfoll G0 3. PP Sy o, bekones The Bisttios Sloeks 45 a8l is therefore
the elpinedt detddingfthe tHreadspi spiidée tir.iThe o%rreérditmdirl@;" eRfaTlof the spring leads to

dlffegef:Hé gﬁgﬁ%édlerﬁ)dsﬁngﬁp ijdreﬁﬁl)ﬁlelg ﬁ’ﬁéq,qﬂé{f Zf%:{?‘.gaf \ﬁ@ﬁh Fesjulis in different

resistancefchahgescomelectrivalyvisseeaagddinahese reg:ohs)t'a-tels@ m@éaétunce changes are

I T e R R e e —

anglewh 8w erewiectingeeleeient, tob tie tuwagled spindiedi & ph@ GivaiBdf thé fisst perforated
screB@Ek. of the spindle drive 3 occurs in the axia

di rection, because the spindle nut 10 can al so

rot at e, but is supported i movably-in the aX|a

In tHdl foﬁ&&uh@%&“fﬁ%tlﬂnfr\get{rﬁtcf %ulnatt%zotﬁt ive aﬁ%X%e? % acigggan% ip de invention is

correspon curs
explainedibaged f@reexmmie t)wElgurGeI ention rings 64, 65. f The

el ectrical supply of the corresponding units of the

drive device 1 according to Figure 7 occurs
On a@h@ti@ﬁ@g‘ngmt&ﬂ & gpeedingly ©rmatibinfdf éreedrive dhefi@atctiiseand hence of the

oSBTy BEFUle o b BB S DS FoBR o socond s

toothgH g;eara@ml (ﬁsn@ rengiergag by 'eng@gement of the helical teeth to the first spiral
toothed gear wheel 20,

~ Through the helically toothed spur gear self-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 parallel
o arrangement of the corresponding spiral toothed gear wheels essentially no axial fgfess"G6tar



a torsion spring 67 as the relevant rotary position of
the connecting sleeve 15 and is therefore the el enent
g b®Bloi 493 t he threaded spindle 11. The corresppagieBshos/007949
torsion of the spring |leads t4 different extended and
conpressed regions along the coil of the spring, which
results in different resistance changes on electrica
wires arranged in these regions. These resistance

and evesalyessiaple cansihivelionearisest ougharmore syyichdl agan bass relativefy low noise

g r ot at ed

ovetd, e aREadt ) SR IEIER B Sl ERGSSRARAIRY | b eaded

spindle 11 and finally.of the first perforated screen

As aigé:ﬁd\%élgfa'ﬂ%df QL ePXY 7 9 dé Eé‘coan %?Eélqabtﬂgd {gbéﬁ%é’él@ 28icahtie arranged in

evi ce accor I nven

the cigawnigrerdia! ﬁla%i@éﬂtﬂéﬁhebﬁt@ piaal drptimcyaeas wheetﬁoatwtma@rreﬁ@ondmg drive

£
L

e

shaft£ B8 AR LSk, 5o accordingly a rotation of the drive-
? 22 occurs and hence of the second spiral

toothed gear wheel 23 of the helical spur gear 9. The :
The at)%aﬁ bf’ﬂte‘i‘frsttslﬁﬁalst%’tﬁ@@ gSRirtel 26 RAFERRNSAAH M EBMOAR drive where it

transferred by engagenent. of the helical teeth t

is furtheé reducsg. & griyap th@&oﬂn@amgétﬂevoﬂéaccwe by TRe15ef thﬁgex'ble toothed

sleevBeIIE." & Hdpérﬂ%@ﬂth%%bcﬂﬂﬁénﬁ@taﬁoﬁ Gﬂﬁef@)lrﬂ:ﬂe nut 10 or of the threaded
- br aki ng provi ded as wel %ﬁﬂ?ﬁ thlen

Splnqu i 11 OpRkE &t@%ﬁlfbt&ﬂﬁ Shneing &eevq@u% Eﬂ’ V’@é' B heggsrgpsponding part
of thd Qﬁﬁ&e Qiivé BIotnRet &5 Q‘ﬂed%u hﬁfdﬂél&épm(ﬂ@ Qri\ﬂif a@i@bﬂac@ﬁtehh@r rotation of

econd spiral toothed eels are in_|inear

the r%\fﬂnaeptuameleoeph% %6 %I Wfé?fe%i“r%%éntur@?r g¢a¢ unit comprising the
fixed BREVS ERE tHY 0BiIRY sledle BOBINGH wrang@e BefvRRIRO EpiAtie\rive 3 and the
no axi al hd cl;” %Juer WD 2005/ 014
actuaipgPIEPRNb4/ 007949 18 and overal | a sinple
constructlon arises. Furthernore such a gear has
relatively | ow noise , 1S coppact | o
The 4G SIEMES Aoy Subed heis e e diférently qad generally exhibi
a suiabkamitiges® kad ned.corpyaiehes chitickRII0NY sagh a@berforated screens 54,

t opt hed s, 23 b d . th , . .
55 or Pl v re o RGH bie R BaroiRh At defiors ASaasdpmgiine invention
can gisabe Wbed fordhev ddviceersuels perkottipsdi.é. \for exdmible aisd2fonrdives, dosage
rotation of the first spiral toothed ‘

tors 4 .F. The

feed Véqesm.éag]uaénggmtep nsferred to the harnonic drive
where it is further reduced. A drive of the
connecting sleeve 15 occurs by nmeans of the flexible
toothed sleeve 12 and dependi ng on the enbodi nent
rotation of the spindle nut 10 or of the threaded
spindle 11 occurs through the connecting sl eeve. Due
to the rotation of the corresponding part of the
spindle drive 3 fornmed as a recirculating roller
spindl e drive a displacenent or rotation of the
rel evant actuating el enent 2 occurs, whereby in
addition a further gear unit conprising the
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fixed sleeve and the rotating sleeve 30, 31 can be
arranged between the spindle drive 3 and the

i el enent 2. The actuating el ements of
veg??gﬁgﬂgﬂbodinents are fornpd differently andeQ&TﬂmMmme
generally exhibit a suitable sliding rod and fl ow
control elenents connected to it, such as perforated .
screens 54, 55 or holed sleeves 43. It shoul d however
be noted that drive devi cériveddevict Nng to the invention
can al so be used for other devices such as throttl es,
i.e. for exanple also for val ves, dosage feed devices
or simlar equipnent. WO 20@i@i#sA973 PCT/ EP2004/ 007949
19 Drive Device Cdains Drive device (1) for the
adj ustnent of an actuating element (2) of a throttle,
val ve, connection device, dosage feed device or

3 TR LT A5 B o, e

dr icoendclpn mieviak| gosagariead deviteot bienilandevied,iingaeicat®@nt the mining of

2). . i g d.b t i ndl fi
(2 8,88 o 855955k RS 5D BB b of e 0 e
t haciyating aleinenti@}idnidt & gear aduatrarged detwedr7heasindimeeve and at least

toohg%&ag?;j%)e drive (3), in particular a so-called

harnoni ¢ & gear, and a spur gear (9) assigned to
t hehawcterised, in3hatand in particular self-1ocking. 2.

D R B By DB B S eL. mparicr

or sbrgblledsiarmedini dtivievaean drid @ spyi getr 9nagsign®a)to the enotor (4, 5) and in
th indl.e (11). 3. Drive device according to

d g?&g@gggﬁfg?%@%ar acterised in that the spindle nut

(10) is supported rotationally, but axially immovably

in I ] . 4. Drive device according
tngﬁga%\f'&?ﬁ%&g@}é@%o%Kg%ahi nms, characterised in that
*  characterised in that

the spindle drive (3) is a recirculating roller or ball spindle drive with a spindle nut (10)

and threaded spindle (11).

Drive device according to Claim 1 or 2,

characterised in that

the spindle nut (10) is supporied rotationally, but axially immovably in a device housing
(42).

Drive device according to one of the previous Claims,
characterised in that

the spindle nut (10) is supported rotationally rigidly, but axially movably in a device

housing (42).

Drive device according to one of the previous Claims,
characterised in that

the spindle nut (10) or threaded spindle (11) is rotationally rigidly connected to the
_reduction gear (7). : "



an Gfaehe (1®)\partiiinengages thé ‘ﬁnelr fecthi 6ERE @i@lg ighsrhéle (4 @thh its outer teeth

10.

11,

12.

13.

the spindle nut (10) is supported rotationally
rigidly, but axially novably in a device housing

“%2‘305/0@,97@“ ve device according to one of the ﬂﬁ% Q21007949
al s, or

characterised in thgt the spindle nut
t hreaded spindle (11) is rotationally rigidly
connected to the reduction gear (7). WO 2005/014973
PCT/ EP2004/ 007949 20 6. Drive device according to one
of Drive qaweuiaowdﬁgmaﬁeofmb@rmro@m@, in that the

re%&ﬁc&gﬂ "sthg% exhibits as a harmonic drive gear a

f1exi ed toothed sleeve (12), a fixed

r i rtlge edcleiibont géal'?()’) axibits Ay Gagesd dﬁ\ﬁy gdatd) ftle]mmgrtﬁlp%haped toothed
eve es the inn

o518 e Refgh clstidn WPhialp S BeASRTo toy h s

¢ nand it FalKiGierine™ Erreated Feleds olRachere

toothed sleeve (12) is rotationally rigidly connected

to i.ndl e nut eaded spindle (11).
U Qtr n%r"?@‘éga%%"’%'ag Eo%'b#%fqﬁﬁpteb’“’aﬁg 1315+ he previ ous
Cl ehagacteridedrindbatr i sed in that a rotationall yI
orted t axiall connect i sl ee
fobfiee, byt 2bia iRelPralie ot sronsape dd iy SBidienaet (10) or the
t héhregdeudipindir (Mg (6). 9. Drive device according to
one of the previous Cainms, characterised in that the
threaded spindle (11) is rotationally rigidly inserted
wi Divé tievick acoerdimglto( &) ofitimg pregious etaans,ld on hol e (1721. of
th eeve (15). 10. Drive device according
Sg%r%%gb?fsﬂehgﬂ%ﬁégw ous Clainms, characterised in that
spal 1oéasiondl) sappertedr bad ablaﬂw\memot/ditﬂe tdoneectpd sipevisll(€s) is arranged

( 11’5&\@@9 tﬁ%ofh‘eﬁ %feetcié 9192 ‘a%é }he splncne drive (6).

Drive device according to one of the previous Claims,

characterised in that

the threaded spindle (11) is rotationally rigidly inserted with its drive end {16) into a
retention hole (17) of the connecting sleeve (15).

Drive device according to one of the previous Claims,

characterised in that

splines (19) are formed between the threaded spindle (11) and the inner side (18) of the
~ retention hole (17). '

Drive device according to one of the previous Claims,
characterised in that _
the spur gear (9} is helically toothed.

Drive device according to one of the previous Claims,
characterised in that

the spur gear (9) is formed as a double helical gear (23).
Drive device according to one of the previous Claims,



retention hole (17). 11. Drive device according to one
of the previous Clains, characterised in that the

wiPsos§es; (9) is helically toothed. 12. Drive gleyvifRo4007940

14

15.

16.

17.

- 18.

19.

20.

according to one of the prewjous, d ains,

characterised in that the spur gear (9) is forned as a
doubl e helical gear (23). 13. Drive device according
to one of the previous O ainms, W 2005/ 014973
PCEhERZOEOBQ0NIUZX 21 characterised in that the

qonts tepGieAiar 7 enfl It nesfoBEtinsiiedeneisfor] T prermovably connected to
s piarfast spalttbettied gear wiet (20) 204 tieolon ¢4, BPts sedondd3pitaPloothed gear
al_tooth gear wheel (21) of the spur

Sei‘ﬁﬁ%?&??f“ffﬁﬁelf?'fr@?aa ice according to one of the

previous Clains, characterised in that the second

accbadictagisied intieatof t he previous C ai ns,
s DRy 35Ta Sb el bedrihedt (3 o gBa i 4 el oikieiea) of the motor

acéiili ng to one of the previous d ains,
characterised in that two or nore drive shafts (22)
each with at | east one notor (4, 5) are essentially
s uPpive tedce acqoatied toednet of thdprevibus Sttds,spi ndl e (11) in

Lﬂghg'%ﬁtﬁiﬁeaqmﬁg (42). 17. Drive device according to

e previous Clainms, characterised in that a
setvanor repriemadiotsdd; Heate gesignavhiedhe (M) shaith22)h engages
the first spiral toothed gear wheel (20), is arranged
on each drive shaft (22). 18. Drive device according
t oDovredefica dnsopting/iocus ofitzs peyious Claims,

characterised in that
two or more drive shafts (22) each with at least one motor (4, 5) are essentially
supported in parallel to the threaded spindle (11) in the device housing (42).

Drive device according to one of the previous Claims,

characterised in that

a second spiral toothed gear wheel (21), which engages the first spiral toothed gear
wheel (20), is arranged on each drive shaft (22).

Drive device according to one of the previous Claims,
characterised in that
each motor (4, 5) is an electric motor.

Drive device according to one of the previous Claims,

characterised in that

a helix angle (25} of the helical tooth arrangement (24) of the first and / or second spiral -
toothed gear wheel (20, 21) lies in the range from 50° to aboﬁt 90° and in particular in
the range from 65° to 85°. -

Drive device according to one of the previous Claims,

characterised in that |

Pl ohi B AT e Tl PR ngTOd o2 0 e
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characterised in that each notor (4, 5) is an electric
nmotor. 19. Drive device according to one of the
aims, characterised in that a heli

“?.52%6 }g%v@tfe hel i cal tooth argphangenment (24) of %‘(ﬁ@/ﬁﬂiﬂ%mowm
first and / or second spiral toothed gear wheel (20,
21) lies in the range from50 to about 90 and in
particular in the range from65 to 85. 20. Drive
deihe tarmmissich ragiotod thrensgpuofiedri{®) ip betricend=18 ahdi.
characterised in that WD 2005/ 014973 PCT/ EP2004/ 007949
22 the transm ssion ratio of the spur gear (9) is

21. betDuiye dievic@ Bceonding 4d.one &flthe Previoers Géalimsg according to
on s Cainms, characterised in that the

%h?]iag;t] seg{:'ﬁ\r? 81'ls,Jp|raI t oot hed gear wheel (20, 21)

ex lthebfinst and secbdd spirelfteothbd yedr wieedl (2012 ) esipibit itabl1p, preferably 107

~Prehgl El?% élg&)?eférré&?gzg t%%h brive-deviceaccording to——

oné of I'ous characterised in that the
connecting sleeve (15) is rel easably connected at its

. . Spi e drive (3) to
2. 2 el BbyicReia i ol b BrgoRS NS, Ce' accorting 1o
on@hﬁlfacteﬂﬁeﬂrle\ihatus Clains, characterised in that at

AR o BB £ FPRasad dortBle 5 a0 By i vy from the

théplgﬂemjv@(sauotf(eﬂopthadaleenge@aas slots (28, 29) of a
fixed sleeve (30) and a rotating sleeve (31), whereby
a first slot (28) extends essentially in the axial

23. di Pdve pevicg agprdingltcsonseafdinpreliots CRB@s.ext ends at an

acUh&ragiilRatin shdpe first slot (28). 24. Drive device
accorél to one of the previous d ai s,

chat sﬁ@ﬁte phe @ngReing Felemente(24) praitiday essentiatly ra@hilc antwaeds from the

r Oﬁé&%dts‘ﬁ%feh@ﬁ) i dt'h@ sb[ﬁ@!e ?fdf) %ﬁﬁ %hggiw oué)(%ﬁ g%ﬁgf a fixed sleeve

Drive device accor
(30) and a rotating sleeve (31) whereby a first slot (28) extends essentially in the axial

direction (38) and a second slot {29) extends at an acute angle 1o the first slot (28).

24.  Drive device according 1o one of the previous Claims,
characterised in that

the actuating element ('2) can be rotated together with the rotating sleeve (31).

25.  Drive device according to one of the previous Claims,
characterised in that

a position sensor (32) is assigned to the axially movabie part {10, 11) of the spindle drive

(3).

26.  Drive device according to one of the previous Claims,
characterised in that

a position sensor (32) is assigned to the rotating part (10, 11) of the spindie drive (3).

27.  Drive device according to one of the previous Claims,
characterised in that



characterised in that a position sensor (32) is
assigned to the axially novable part (10, 11) of the

wiPtodshiesy ive (3). 26. Drive device accordi Nngpd-PrPiB4/o07910
a

28.

of the previous Cains, chagacterised in that
position sensor (32) is assigned to the rotating part
(10, 11) of the spindle drive (3). 27. Drive device
according to one of the previous C ains, characterised

| n tie pbsHD %@WQ&W@ﬁzméﬁﬁé@ﬂ/aﬂpﬂ%&dez§ar‘h€? (33) which is offset

cal ?ﬁs'%*ﬁ’ %@‘%ﬁfgs Mﬁé pet t8ft$% tﬁl?eaﬁgggiﬁre% gh!%'{s&ard%ngﬁdtwaﬂel toit.

respect to the threaded spi ndl e (11) and arranged
i ve device according to one of

thot w?ﬁsvl‘a%écva@ww onepfdhe previors SEME that a dog (34)
|scaaractgﬁbdtjatthaen t he axi fal |y novabl e part (10, 11)

29,

30.

31.

32.

33.

34.

| Ilu al l.I ul di clvweell t
e S5 HICF EHBRic Bwba e el Gseiable et $5y0f tispindle crive (3,
Dr nrvmrtmmmtmmﬁtscbr@ggmg efurger?{27) RAd By sarfidrab ap .
characterised in that a distance sleeve (35) is
arranged in a notor hole (36) of the device housing
( 4 Dyivedevice acadeding cdnedof av@yrelioasCldias,spi ral toot hed
21 of- the at |east one notor (4, 5).
%hfﬁn&ils&g\wlﬁataccordl ng to one of the previous
CI aldnssancetﬂimvac(es)” iss@@nged trh@indt&ﬁdl@{ea} Q)f hﬁléé\ﬁéb hdBing (42) on a
dul ar ons r uct.| (d
ggg lagtagvag rom, het%fagf}’é\ne&ﬁfa@ ﬁ1521), of the at least one motor (4,
ch&)racteri sed in that the code carrier (33) is guided
in the axial direction (38) in a guide sleeve (37).
32. Drive device according to one of the previous
C Brivesdevidenacotding vatheiof thehprbvibheClamgaded spi ndl e
(1%“ l%@fé:t%?&u?ﬁla@dl e nut (10) are supported together
rot At ona yin
the device housing (42) is of modular construction.

Drive device according to one of the previous Claims,
characterised in that
the code carrier (33) is guided in the axial direction (38) in a guide sleeve (37).

Drive device according to one of the previous Claims,

‘characterised in that

the threaded spindle (11) and the spindle nut (10) are supported together rotationally in
the device housing (42).

Drive device according to one of the previous Claims,

characterised in that

the threaded spindle (11) is releasably connected at its end (89) facing away from the
spindle nut (10) to a sliding rod (40) of the actuating element (2).

Drive device according to one of the previous Claims,
characterised in that



Py

t he device housing (42). 33. Drive device according to

one of the previous Cains, characterised in that the
widyegeadspi ndle (11) is rel easabl y connected péT,ﬁ,ﬁmmmgw
end (39) facing away fromthg spindle nut (10) t

sliding rod (40) of the actuating elenent (2). 34

Drive device according to one of the previous d ains,
characterised in that WO 2005/ 014973

PCTHeEBﬂQQ:éfr&@'(%Q)f tthﬂosf ti eader (GB)" &iifderled3t 19st W8 one end section
p05|t|op rﬁ?i inserted at | east. wth one end

Solt ALt 8t e thW&?’%d poingle 1 1xand ispleasrily attached there for
sptordinen (ﬁkﬂ/)amﬁﬂoﬂ the bedeea A ahdahicagbe :h&@r‘r@tl‘feoémal direction (38).
comon novenent of the code carrier and threade

spindle in the axial direction (38). 35. Drive deV| ce
: ac Dﬂvellaim@pet acofinglo driecof fiepredtiGs Claihals

Hg%ﬂf is gd n.that—the- SPr ndt-e-nut— ( 10) -and-the T

iieﬁ'ae (15) are rel easably connected to one
antbltef@l‘ndle nut (10) and the connecting sleeve (15) are releasably connected to one

another.



