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Drive device DESCRI PTION The invention relates to ﬁ L FEB 2007
drive device for adjusting an operating el enent for

Ve b\eoa/derss hrottl e, a bl owout preventer (BOD)PquEPgdagm%%
like, in particular in the field of gas and oil

expl oitati on and/ or production, the operating el enent
bei ng actively connected to at |east one driving
notor via a drive train, and at |east one transm ssion

changi ng unit being arr d%‘péhe drive train for
convertlngarevolutlono d‘flVlng notor into a
revol ution of the operating el enent and/or a

revolution/linear notio m bei ng arranged for
converting the revol uti gﬂggﬁé 8é'ri ving notor into a
linear notion of the operating elenment. Such a drive

device is known, for exanple, fromthe DE 20018 561.
The drive device serves for adjusting an isol ating
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thrette, apllowtdun gr@bmﬁefﬁQP)fafrtheem@:ml maricutenio the figishof gaaiand oil

Ao/ b0 R Boah R M hebhin Rt e tiBi vl samsrteyo
lelsttaneddrivirg mnfoﬂvrza ledrieitneth, Bh@bileBst dheiRngMidRRR chadfging unit
converted | a linear ot | on of the operating
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reVOHEH bethe ob@faﬁﬁé bMmeh® Bndreh é‘%vbfﬂﬁoﬁﬁ?eé?%t%ﬁ'c@ﬁveﬁer being

el ement, great forces are necessary,
arlf,qaqgegﬁp& spryertiagitheg q@gowmrb@fsth@ geying gnqtq,r uhtg\ﬁ [rm@ar motion of the
Of%?éﬁ %htngl y large dinensions for offering the

corr spon I'ng power are enpl oyed. Therefore, the drive

devi ce becones relatively bulky and difficult to

SR d e baclilo! SRR, R R TE o B P uBtse dpvice

seivésvier ddjusingartipdiainpdibyieiascopetatipg di@néaed bidW-out preventer
even on the ocean bed
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Furthernmore, it should be noted that one has to
ar ¢leeinia AH\die otards MEaduRs\Rip Smeine train by a worm wheel and

converted into a linear motion of the operating element by a ball screw as
revolution/iinear motion converter.

Normally, for adjusting the aperating element, great forces are necessary, so thata
plurality of driving motors optionally having correspondingly large dimensions for
offering the corresponding power are employed. Therefors, the drive device becomes
relatively bulky and difficult to handle in particular in applications in gas or oil production.
It should be noted that the corresponding drive devices optionally have to be replaced
“or serviced underneath sea level or even on the ocean bed by telecontrolied vehicies or
manually, which is time-consuming and expensive with bu.lky drive devices.
Furthermore, it should be noted that one has to take into account the heat development
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the normally large driving notors, in sonme cases L FER 2007
necessitating separate cooling devices for the dri %

[ en if they are arranged underwat er IS
érzgforg%éan object of the ipvention to |n’pro\5’('—5;&4;1\“'2‘)'}3"009696

drlve device of the type nentioned in the beginning

in that the sane has a very conpact design while

offering a high performnce and simultaneously a good
so that

thin the drive device,
dra ety Bk @Ol B Sesa ieGesating aeparate ooling
dgeives fraide tiihey d@licds@VER F thdCarc WABARGSES GddafwatbPi S obj ect
is achieved by the features of claim 1. The I nvention

is in particular characterized in that a plurality of
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generate the necessary power
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for the drive device are necessary, so that
ugﬁ&segg%iate cooling is given only by the heat

di ssipation to the environnent. In order to

orres ondln connect the plurality of driving
Tﬁ’ﬁPQ}e& \ﬁmchlegﬁ%bmhqfeammqfc%am | east one essentially

di sk- or wheel -shaped revol ution introducing device is
grOV|ded which is actively connected with at | east
Theunveriands impartieularaharasterizgd sreipar apleralityl cflragttvergoirﬁétsdnwng

mﬁo&{’i‘% PE@?%{@M& gd?mfc{pegaeg.g?%g@l rfec %%?Ellégo‘?’%j%ﬁ r%n,p%?mlt on the
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arra latively to the revolution intro
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conpact design. Due to the driving notors being

In order to correspondingly connect the plurality of driving motors with the drive train, at
least one essentially disk- or wheel-shaped revolution introducing device is provided

- which is actively connected with at least two drive shafts rotated by separate driving
motors.

That means that instead of a large high-performance motor driving a disk- or wheel-
shaped revolufion introducing device, the same is driven by two drive shafts and by two
or more driving motors having a correspondingly lower performance and also a power
loss generating less heat.

The driving motors can be arranged relatively to the revolution infroducing device such
that the drive device altogsther has a compact design. Due to the driving motors being
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smal l er according to the invention, clearances W FER 2007
existing in the drive device can be used which cou é
en used hitherto by the |arger
hi gﬁ&%égggfnance driving notprs Thi s makes FCT/EP2003/009696
superfl uous possible nndlflcatlons in the construction
of the drive devices, .it having to be noted that
t hese drive devices mﬁth t heir correspondi ng housi ng

have to he  ipserte 0._and con
st abSrao e PR dnFEL et S oS RO RIS oan bo used
WSEBWBaGH ndersdvaberh Usbe hifieriehydiee ilgger High-peremfiante timnng motors.
mount, insert and fix themat corr eqfloond ng .pl a
egt%gnces, it
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ow out preventors or ar e
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enbodi nent of a sinple const
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apart in the peripheral direction of the device.
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exa | . e. Space apar
demcejmonmnse laeyaxtmmal mmthipgcemhecéqﬁawith thg devie shadts at places

|
seifeRy Epadittite BRricheral s PRity S hoenarS it bn e Snags
avefiadigth th‘éQine? de}nbé or meadoftesmmguhc&.f_snigamﬁldme@ abaftr?fcam be
connection o or anpl e iV afts w one
SRR AT STETRIe GEaLy | Beiaced 2Pl PUARYS Ot ey cah b sfced
aptrEpy dhieHRgld, Sichd JDt INCa8B 2f e, lfr.ﬂ)t@ir Wdr® Briven shafts, the
I ntroduci ng devices. In this manner, at different

copegpenrding disiaace angle can ger 205 907 &lfol ution is i nt roduced
by two drive shafts each. A sinple possibility of
transmtting the revolution of the drive shafts to the

It iselssl passivle that instead of a connection of, for example, four drive shafts with one

revolution introducing device, two drive shafts each are in connection with two spaced
revolution introducing devices. In this manner, at different places of the drive train, a
revolution is introduced by two drive shafts each.

| ~ A simple possibility of transmitting the revolution of the drive shafts to the revolution
~_introducing device can be seen in that the revolution introducing device is designed as

a worm wheel and one worm is arranged on each drive shaft. Depending on the design
of the corresponding external toothing, combinations of cylinder worm/globoid worm

wheel, enveloping worm/spur wheel or enveloping worm/globoid worm wheel are

3 possible.




i ntroduci ng device can be seen in that the revol ution

i ntroduci ng device is designed as a worm wheel angd/ FER 2007
one wormis arranged on each drive shaft. Dependi ng on

t of the corresponding external toothj
c‘gﬁ‘g?{ﬁ??(ﬁgsns of cylinder worpl gl oboid worm W%‘gg{ﬁ?mosml}%%
envel opi ng wor m spur wheel or envel opi ng worm gl oboi d

wor m wheel are possible. 1 4 FEB 2007 WO 2004/ 020785

PCT/ EP2003/ 009696 4 In order to sinply nount and

dri,ve the .corr drive shaft e WO can
Ingeper i SR BRI hadng FontSapp ot St S L c3f be
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the wormintegrally with the drive shaft by formng a

certain area of the drive shaft as worm However, for

it RA5o35iBleNo G %é'vﬁ&@m‘ﬁ%h}%ﬁl*@ﬂ?tﬁ@ dp‘rﬂe sﬁéfﬁgﬁorﬁwﬁ'ng‘ J‘Serta[q area of

arrangenent t he rrve I N a Si
thewinive shaft & wown.rhieveavehdor pgnsalbbrdeailzlrmh@riaﬁd)nsemmmspeqt to the

e el B o B SR 66 A% o isBe Lhauksts METb Y Yanee
pldcadien theafrive haft inggaritouledh & detachdieié fashiencor r espondi ng

wormis arranged between facing ends of the drive
shafts and connected with both drive shafts. It is

it %' p%@s@@?(ﬁétbﬂo?ekéiﬁfbiett% diiving S tbdidach Raving oRB @ribé St are
e3|8n and one notor, in particular an electronotor,

aﬂ@@& §P§hg@t the C@@@WW”Q warmeis @rangekbetviess faging @nck,;é:fﬁ the
dtﬁﬁ?géﬁﬁgﬁ@ ARGl \@lht &ﬁta ARlePEha7E aﬁ ks %6 pﬁfsgib%b{‘l?e drive shaft

e correspondil ng rrving not or s. n ord
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di I h
o b e 58 5 B 208 R RRREEA) B e o prosctng
infBahe espeapdingipl Wdriving meotdisi ve train, too, essentially
extends into this [ongitudinal direction. In order to

formthe drive device with a simlarly conpact design

in wbrao BEMHI B4 !sibbfdéi'fdes@ﬂmf%éetﬂ'lv@rde‘(rlc@,ghg‘élh% Shateva 8k arranged

efficiencies and to possibly even reduce the

ghe
p%wnfkquﬁrbn to{ha langitugingl diesctipn oEthaoppiading elemems(mrrgpandingly,
th& BH Baifl edobcé’ésgﬁﬁ’ag[ig 3%ndﬁ i}ffo fh?ﬁ"sehgud%r dirdti mﬁﬁd uci ng

or as nellca

devi ce can be ar spur eel and a
hel i cal gear drive

In order to form the drive device with a similarly compact design and a plurality of
employed driving motors having higher efficiencies and to possibly even reduce the
structural volume of the drive device, for forming a double helical gearing, the revolution
introducing device can be formed as helical gear spur wheel and a helical gear drive

~ wheel can be arranged on each drive shaft. Due to this double helical gearing, there are

in particular no axial forces and in contradiction to the worm gear pair there is a linear
contact between the corresponding teeth of spur wheel and drive wheel. Moreover,

~ such a double helical gearing has a high life expectance, a high reliability, a low wear
anda simple construction. The efficiency can be easily up to 85%.




wheel can be arranged on each drive shaft. Due to this
doubl e helical gearing, there are in particular

axial forces and in contradiction to the V\ormgea{f9r FEB 2007
PR 20886851 S @ linear contact between the

correspondi ng teeth of spur wheel and drive Wﬁg@@?ﬂmwmwam
Mor eover, such a double helical gearing has a high

life expectance, a high reliability, a low wear and a
sinpl e construction. The efficiency can be easily u

p
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gear diveihablss oy bhe belidabgaangungndee is restessayg Hthedtoresponding
wheel s, only one helica ear spur wheel is necessar

driye wh%ei%errer%v@ﬁe%m tHg et %@&@%%S%M@s’- i hiadner,
tRE Rt igHsRle BiUsBCor 8Rarfible A8, R ori¥8A Fourldivé Whsels with only one
manner, too, It IS possible to use, for exanple, two,
spiwdeebr even four drive wheels with only one spur

wheel . In order to further increase the performnce of

the drive device or to obtain a redundancy with

Irr @dpretotfurtier inteeabel thie pegrftvotancs of e drieadevicsvor trabiaing
he drive

tQrs c be signed to the ends, of
rehfertoriihesaed i HELEV B SoiS, &5t SipSgfndiiolcFs can be
aSdigrRus RNEnd ofeneditle sHaflt BRI pRabit bt iRseag Bflan at
| east two driving notors are arranged at only one end

agsanganeend pf gre diiang motor eé‘%?‘s‘é",e gnd. atlegstduo EEMBQ BIO@TF &re
aHéﬁqédHt%ﬁby JriRndr tiPdfRetlait! Ng notors. In order to
optionally reduce the speed correspondi ngly generated
by the driving notors, a step-down gear unit, in
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a transm ssion changi ng device. Such a harnonic drive

normal ly,.consists of three parts. . The first part iS.a
IngPE g PO Seue ey SRAeRkoR Rsboridahenesde B e diiria
RERS stERbbwh Gear i i fdrfould WsosBMBE Aaiheiit divd, Batbe arranged
external toothing being engaged with the internal

belysem egneter andthe heligal geagdrivenihes) as pArgnsmisgionichagoiag device.
S 06008 B o gk R MO 08 chor e
riggewigh an vternalipethinget hesgcond ppdds a dexdbleaglipothaprd shell with an
kbl Bbfint King engaged with the intemal toothing of the fixed ring. The external
toothing of the shell and the internal toothing of the ring are engaged by means of the
third component, the wave generator, which deflects opposite areas of the flexible shell,

such that essentially only an engagement of the corresponding teeth is effected in these

- deflected areas.

It is possible in particular with the double helical gearings to arrange the drive shaft in
parallel to the longitudinal direction of the operating element.
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such that essentially only an engagenent of the
correspondi ng teeth is effected in these deflecté&d FER 2857
ar eas. is possible in particular with the doubl e

[ rings to arrange the drive shaft i
B@Pazlii?'[ngﬁg the longitudinal ;direction of the PCTrER20031009696
operating elenent. 1 4 FEB 2007 WO 2004/ 020785
PCT/ EP2003/ 009696 6 In particular in case of the
driving notors being arranged at only one end of the

ibBeEaRRoss e pdRS Mot boepehlfalf oifEoRc¥hesr i hve
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opfinaly Mmeynisdatifia o ?%P B adloatag @elicBe, for exanple,
a positioning sensor can be assigned to the revol ution
i ntroduci ng device which detects the correspondin
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If a further speed reduction or 1ncrease
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nut and rther step- down gear unit
dovvnstream of the revolution introduci ng devi ce.
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the revolution is advantageous. It can ecte
CevVertef.ent ways.

As according to the invention at least iwo or even more drive shafts are used for

- simuitaneously rotating or driving the operating element, a comresponding

synchronization of the revolution is advantageous. it can be effected in different ways.
Synchronization can be easily realized, for example, by a mechanical coupling device
with sprocket belts, chains or the like, which forcibly couple the various drive shafts.
Another possibility of synchronization is that the driving motors designed as

- electromotors are electrically synchronized, for example by a master-slave circuit.

‘[n order to avoid that the drive device permits an automatic adjustment of the operating
“elementin case of a possible failure of the power supply of the corresponding driving
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Synchroni zation can be easily realized, for exan‘pl e

by a mechani cal coupling device wth sprocket f R 2007
chai ns or the like, which forcibly couple the va |ou£

Anot her possibility of synchro
|s t @Hﬁﬁe driving nmotors designed as el ect :}gﬁ%‘%é@g’"wﬁ%
are electrically synchroni zed, for exanple by a

master-slave circuit. In order to avoid that the drive
devi ce perm’ts an automati c adjustnent of the
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transm ssi on ess even
heligal gearirgi thgn with ﬁ‘tewwrrpgmlplalre Mor eover, a
correspondi ng brake or self-locking extent is even

hi gher with the double helical gearing than with the

With resgext to {hei doubléitelica gsamg tﬁsacdrisfru@h@n bh&rebRdanaw further
her eof can be further

Egjihe co structiaon
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dependi ng on the helical ang teeth

agglangnaes of 4p° @rﬁé“mdulmmﬂfc@w@@ tp BAYean sf ustwl. t o 85 and

in particular 60 to 80 can be used. Wth respect to

t he mechani cal coupling device, it also has to be
Wilitregpadita the hﬂaﬁ@ameal conplirgl devicey it also s tebelnoted that the same

céﬂ@ltsa §ync‘i’1% Ihpﬁg Er r}ggof&ﬁ%ﬁg a*npﬁf@mpqé 'diven Bﬁl one or

one or’ sev
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E]‘ﬁ 8t heﬁkﬂﬂ?{ﬁl ve shafts having no own drive via

e pier diye InEX9IfAEEdriveia thedespianieal copigling ¢e1@ce The

méewam@i couping d@fn&@&ﬂﬁﬂe afrafde uQﬂe&}ﬁﬁceCB‘f thd \&rive shaft, it
drive shaft, it being possible for such
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trammittecbtamlikmve shafts, so that, for example, the arrangement of a self-braking or
self-locking gear unit between rotating spindle and one of the drive shafts is sufficient.

Together with the mechanical coupling device, in a further embodiment of the invention

- itis possible to dispense with a gear unit between rotating spindle and one or all of the

drive shafts, it being possible for the driving power to be transmitted in this connection

by the mechanical coupiing device, i.e. the essentially disk- or wheel-shaped revolution
~ introducing device can be actively connected with the mechanical coupling device. In a
- corresponding design of the mechanical coupling device, the same can correspondingly
~ also be self-braking or self-locking. |




—

transmtted to all drive shafts, so that, for exa

t he arrangenent of a self-braking or self-lockinﬁpL FEB 2007
gear unit between rotating spindle and one of the
%b‘éﬁ‘mﬁ;'ﬂﬁfﬁt s is sufficient. Together with theg . .co 09696
mechani cal coupling device, ¢n a further enbodi e % ?

the invention it is possible to dispense with a gear

unit between rotating spindle and one or all of the

drive shafts, it being possible for the driving power

to be transmtted in this connection by the

nmechani cal coupling device, i.e. the essentially disk-
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r l: e
B OIEHAR by IAS AR AAR o LA RRRAMAION Y urRerbford
posaie D?E(HRBHIPGH L2 oiige ebafede bedn Pogagemdnt withg gelserim mounted
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anmham'ahxbcymemrm ¢t redchvartidal tdigling Hevicaithe sarse can bedmned by a
the drive shafts by means of a chain or a sprocket

g%%qvt'heeff togﬁ]ej {€hernore possible for the pinions of

the drive shafts to be in engagenent with a gear rim

nmounted in the housing, the nechanical_ coupling and
Itis ohviqusihatyerions ‘E?é“bi@atm &t F‘@éh@m%ﬁ' spypiing ﬁe\’lﬁﬁdﬂfﬁ@?’ar of drive
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can by a gear set
obvi ous that vari ous conblnatlons of mechani ca
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B B AR s BB boRins i f o B8 or G bre
detai mtﬂn taferahee totbe Figluresenuipseddvtetcrgeings enbodi nent s

of the invention are illustrated nore in detail wth
reference to the Figures enclosed in the drawing. In
intthe detvavdengs: Figure 1 shows a | ongitudinal section

t hrough an enbodi nent of a drive device 1 according

to the invention, the |ongitudinal section

Fig_efer £s p%ﬁb@ﬁaﬁ&\gﬁudiﬁ&“sbhﬁ&h RFRRB dn dRbddiment FHa drivE WeSice 1
’ according to the invention, the longitudinal section corresponding to a
section along line [ - | of Figure 2;

. Figure 2 shows a section along line Il - Il of Figure 1, and

| Figure 3 shows a simplified representation of a second embodiment of the drive
device according to the invention with double helical gearing.

Figure 1 shows a longitudinal section through an embodiment of a drive device 1
according to the invention. |
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Figure 2 shows a section along line Il - Il of Figure
1, and Figure 3 shows a sinplified representation of a
second embodi nent of the drive device according 1d FEB 2007

t\08 200AM&REd on Wi th doubl e helical gearing. Fi 9&'1‘/%[*21003009696
shows a | ongi tudi nal section through an enbodi nent

a drive device 1 according to the invention. 1 4 FEB
2007 WD 2004/ 020785 PCT/ EP2003/ 009696 9 For
sinplification, only a part of a corresponding

r t i ng el ement 2.an '
R 5T E R A ecPab i Pt i lan agpating
splﬁdldeplcﬁnlgei:ted\lgrsﬁewen opefating siemant, frem?tnmhw is depicted. Moreover,
correspondi ng devices, in particul ar t he
fof PTRIIAAGM, CEiaeRPNIS darsin rarcbier PBo o g B Bioducti, such
aPiAVEN R6@e® bidwiBul grégantdrd oheGiRe LR WHRIPGAEbHEELIRY @l@ﬁﬁht

triggers a correspondlng act|V|ty such as openln%
tncgefgua@rfteneonmg/@ctw@han@ws ppeningand elpwng fhenlves C mes in the

thHrtﬁﬁ f\g] IHQQtar?ﬁB{d&i[ g The drive device 1 has an

esse ca? ‘housing 31 the cross-section
of whi ch |s reduced in degrees towards the operating

gn g:e egsgegr{ %s?pﬂ%l’yggwﬁgeégoggnghitti n%osé—%era&%ﬁ%?which is

re@[:@éiﬂn&i%@tde@ﬂ@harﬂ@ Mp@ﬁlﬁg@éméﬁt@t% co@ﬂ@spmmgly exewadd fitting
t he devi ce housi n&el nto a corres

SuifRGes SEaRTeS diop BT1aD SLGRHbS g dBn N OBRHoBIONEH SRR facltate
an fﬁ@éiﬁ&ﬁ bFﬁ\Q'd%vﬁé ﬁ@ﬁsmg’g W\t@ﬁ%bh@éﬂoﬁﬁin@deﬁrﬁb%QQ%Q{H 4 level, on

vehi cl es. drive train connecting the operatin
thelosaambedor |zpthqrumpraﬁt|qﬁblfgarﬁ@@mgamcular bygtelegonigqiied vehicles.
Figure 2, is arranged within the device housing 31. In
the shown enbodi nent accor di ng to Figure 1, it
A duvqotrialséisconﬁectirgﬁlampperatam@elemnm iATgvitydriviigem@ys 4, 7, 8, 9, see

PSR AT BRS hgo Ro e ST SRR Ryl SBoorang

to®igureh e bordpagze dfor exa:hplbl b8 rmteﬁrigaq:mm@ a7 o@gearetraemsmwsdnn unit
the further driving connections to %rﬁ g HD{’

28 desgneg) asdwar@ealc.dﬁv?,é}WW@?&OW@&S@W& ap RESpEaY k- or

wﬁ@@ﬂéﬁ&%v@lﬁﬁ@{ iftrO&Ldir daViLE & add W fuRnEe&RaTd cdrhetithis to the
rotating spindle 27, it shoul d be noted that 1n the

driviiisresien 4d 8 9, see in particular Figure 2 and the further embodiment

according to Figure 3.

With respect to the rotating spindle 27, it should be noted that in the represented
embodiment it is mounted rotatably but axially stationarily. It is also possible to produce
“a motion connection to a recirculating ball nut instead of a motion connection to the
- rotating spindle 27 with the step-down gear unit 28, the recirculating ball nut being
mounted rotatably, but axially stationarily, so that the rotating spindle 27 would be
carrespondingly adjustable in the axial direction. Further possibilities, in particular for the
~ connection of the step-down gear unit 28 with a corresponding operating element 2, can
be considered.




enmbodiment it is nmounted rotatably but axially
stationarily. It is also possible to produce a neptn pap 2007
connection to a recirculating ball nut instead of

[ ection to the rotating spindle 27
smgg&gg]\%ﬁggear unit 28, the pecirculating bal F%ﬂ]&?zo‘i@ﬁv%%
being nounted rotatably, but axially stationarily, so
that the rotating spindle 27 would be correspondingly
adjustable in the axial direction. Furt her

ossibjlities artic r for.t con tio
TR sop dayngsan gk 25 BEReneeas iy oBo 1R oo et e
ISRNE BupReh agé& BRdtof the §athonfRRirive RsdaiREeeidd td the rbtBAG8Findle 27,
WO 2’004/ 020785 PCT/ EP2003/ 009696 10 The stSp

argcéﬁ\e Rvetgeperaersaf direhiprenenivlrivng i conpesied to e ﬁﬁalﬂwuﬂtmducmg
EJ‘G t‘ﬁ‘%toéﬁélﬁaarf dFere l’?érﬁvon e R ﬁgeosﬁzq WitiPintdrAf tooth:ng,

arnnnlc i's connecte to t e rotating spind
seﬁ?es foa rallingoff e vapgbapadsiel podvidedeviteg aorspoading @xtemal

BN e SodriFroFtBrihy Bl YPERERG s e ot S

emdgrgenfent witio thelinteehal topthingesf thefixedxirig. ng of f t he
cup-shaped shel |l provided with a corresponding

external toothing, the wave generator pressing

TI%S R&Blutidh Wro@ﬁcﬁ UG\@G@G RadsiQlor Reeisshapbd BAd rmed with an
engagement wt he i nternal toothln? of the fixed

extemi@ topthéng M/@IFQHQGQ@WWHMEFWQ‘ dieeption 18 se¢ Rgyr 2. hythe
eﬁNﬂS&heﬁpﬂq%Pdngﬂ) Iﬁﬁ’ur@?q Wt r%g'evﬁéﬁcﬁf |ﬂﬁ‘!i%l§dﬂ§§ (ﬁé\ﬂﬁb 6his

ts”perip eré I'rect see Figure
desigriea asheormentes i feviichds inoengiaggment withgearesspanding werms 17, 18

Q@ﬁq{r\eﬁﬁ%@gl 'icgo%mg E‘Irm%% S glgd ’S%afe:edg %pu&ﬁrﬂ e b%ﬂﬂalﬁrsopposmg

placés SFhe WA g/heer 18sariiare Brangadlon beraspextiegnisie shafts 10, 11.
toothing. The worns 17, 18 are in abutnment at
essentially opposing places of the wormwheel 16 and

TiRd Rofth WABSIED i8 FotSRbRPSRMASH REatidaly Yethahrivice thsmél}‘i wa pivot
The worm wheel 16 iS rotatably nounted rel ati vel

bearnga&i 34 Fushemiryesa Pesiioniia ensodsisiasgienag o endof the
dre tFé?ﬁngl;iiEh ﬁén P!ﬁ%{rﬁdu?d?'d@&cﬁglﬁ%@gleﬁ rotRtiGH St tHe %ﬁvé fain or the

one en ve train can in particular
wdem wheeltiferespgttivelyf andeenviediit intp a notatianiov 8 linear adjestmente

e ¥BE AT 1nd BperaRRSkie ﬁﬁ%%/neﬁpd convert it into a

Figuré 2 corresponds to a section along line Il - 1l of Figure 1, identical parts being
provided with identical reference numerals in this as well as in the other Figures and
reference being partially made to the respective other Figures for describing the

' corresponding characterized parts.

In Figure 2 corresponding to a section along line 11 - Il of Figure 1, one can see in

" particular that two different drive shafts 10, 11 are arranged at both sides of the worm
wheel 16 and drive the same via corresponding worms 17, 18. Each of the drive shaits
10, 11 comprises driving motors 4, 7, and 8, 9, respectively, at thelr opposite ends 18,




respectively, of the operating el enent 2. Figure 2

corresponds to a section along line Il - of Figur

1, identical parts being provided with |dent|ca.|1gltj FEB 2007

rﬁ@gﬁ@ﬂﬁ@mgunerals inthis as well as in the quﬁ&ﬂmme
Figures and reference beingypartially made to the 7696
respective other Figures for describing the

correspondi ng characterized parts. In Figure 2

corresponding to a section along line Il - |1 of

gure 1 ee in articul a
ofy SRy e 6 e g eroRs e ite Tl 3. 1 gy rotatenly
noufiRR @id dsaentisly Mtegrbieth tA6 matat stiaftye the same via
corresponding worms 17, 18. Each of the drive shafts
10, 11 conprises dr|V|ng notors 4, 7, and 8, 9,
Itﬁseélgt?‘ﬁmﬁséﬂﬂé Yor %6 diRRIHaRO RPSS iobn@B % a H8atink féslﬁozE di’so see the
2007 2004/ 020785 PCT/ EP2003/ 009696 11 20. Directly
fusiinea empodiment Aecomting tofdawetor s, the drive shafts 10,
11 are each rotatably nounted and essentially
integral wiwth the notor shafts. It is also possible
Itofurihbrence ipessilsib édrtfisrttien dbiee smafistie deiawraagéd watchrage

f ashi on, l, the . f h t
cxreeatisgf i MolSH et Rein i BhaErReRs 16 ph Asiast i dhee
off$ il partifel BReréto! PUYERE dMIhG Moldre/dri¢@ shasnas dzrsﬁignheﬁ forthis

noti on connection with the worm wheel 16 or anot her

 aqigilionalmeeT/drive whee. top. paral l el thereto. Further

driving notors/drive shafts are assigned to this
additional wormidrive wheel, too. For synchronizing
Fohsyneliionizing tte vagoustive shaftm onfifee onehanth@n elertrical

o P LA 1, B ™
esgEntially méthanmtmmomaﬁmfame dies shitectOs i dem HEOsffebisd
o S S B oL 5 B B BBl e

t he enbodi nent according to Figures 1 and 2, it should

be noted that the correspondi ng drive shafts, 1 11
Indhe cabodIRaTRRYPTING EhFgHrase BRI ORI heneiad that the

céér?égfwogeﬁflg t@gﬁ grhéf%cffdn@m e e@fserﬁiﬁﬁfy SRehed pEPeREIBNBND tide
longitudinal direction 21 of the operatmg element 2 or the rotating spindle 27,

respectively.

In the further embodiment according to Figure 3 corresponding to a simplified view
according to Figure 1, the revolution introducing device 6 is designed as helical gear
spur wheel 22. Otherwise, the design of the drive train can be construcied analogously

'to Figure 1.

The helical gear spur wheel 22 forms a part of a dually arranged double helical gearing

30, one double helical gearing 30 each being formed by a helical gear spur wheel 22

and a helical gear drive wheel 23 in engagement therewith. One of these drive wheels
23 each is actively connected with a corresponding drive shaft 12 or 13, respectively.




respectively. In the further enbodi nent according to
Figure 3 corresponding to a sinplified view accoqcﬂrp{g 07
to Figure 1, the revolution introducing device 6 is

da® QeedoRs hel ical gear spur wheel 22. O hergy 003/009696
the design of the drive traiq3 can be constructe

anal ogously to Figure 1. The helical gear spur whee
22 forms a part of a dually arranged doubl e helica
gearing 30, one double helical gearing 30 each being
formed by a helical gear spur wheel 22 and a helica
gear drive wheel 23 in engagenent therewith. One of

Thégdee sﬂaiﬂselgv\me e%&rdiﬁ@ tcela‘fgltk‘ei Fa@abiatatlymoonted Gt b?th\sintjh in the
a correspondjing drive shaft 12 or 13, respective 1
agige RO BRI e e w3 §3t0 PEITEAR O B GrEbesh bl e
aﬁi%ﬁé%l t8 RAEA of thé drits sREEOrdH B étRebh HY @ivihgdhstors 4, 7, and 8, 9,
otatably nounted at both ends in the device housin

r | A { ) g
rQﬁﬁGCta’ti"Ypﬂfee@hdif ivashaft ﬂ%i pnedhe earraspopdingiive _,whg,ei 23, a step-
IS BEE 24 spoRicge sS TRFONE St 281 brBngld i His Ufve, e floible
cup-shapesishell isvaaltiyely ofnresatsd vdih the redpetiveldivesbafiadd theewave

correspondi n Y gel 23 step- down gear unit
oS HE R ded Wil e PR 0L285"! S e ranged. 1 n L hi s

drive, the flexible, cup-shaped shell is actively
connected with the r esBect ive drive shaft and the wave

Indiag, @nglmqr% ae%w_@a Qg Wieteh Q& i%p@ﬁ;@)[q\*pe@{rar@g_thqeﬁ, 1O Or
eRINIAGIEIVe sRafOGhe Pefigharal Gite&iok in B&Packd mafndos8ii Bie spur

to arrange three, four, or even nore drive shafts in

winga 23 @sirByialetian iniedusingatevica Ba cepespeadinglyral drixe viieels 2Rdeing
o3 N 5 e 210 EB LSRR A5 s e

spwir wneelseffselin patatiel to 28e ahtthesald tocomoest théra viih taio rtarege or
he [ cal gear spur wheels offset in

t wo__ of el
e\ﬁgrrg?rleecﬁr[vgdv “anot her and to connect themw th two,
three, or even nore drive wheels. It should be

ST bl P Bt S8 el B A B3 ents™
adcBRdMRFid MGlins 1l 8 oPSBEPBvel§ s bBSHibla shE! A%8Fm Bakr pair
according to Figures 1 or 2, respectively, and a double helical gearing 30 according to
Figure 3 are employed together for one drive train 3. The helical angle of the gearing is
between 40° and 85°, preferably between 60° and 80°.

The assignment of two or even more driving motors, which are preferably designed as
electromotors, to each drive shaft permits a redundancy with respect to the motors and
furthermore the use of smaller electromotors having less power, the plurality of motors
generating the corresponding power for the adjustment of the operating element 2. The
various driving motors are distributed in the device housing 31, so that correspondingly
the generated lost heat in the housing is also distributed. This makes superfiuous

separate cooling devices, and instead, the corresponding lost heat can be carried off
~ via the environment. With respect to the two employed gears, worm gear pair and




according to Figures 1 or 2, respectively, and a

doubl e helical gearing 30 according to Figure § ar&R 2007
enpl oyed together for one drive train 3. The helical

aRe BoMhoisbe gearing is between 400 and 85,

preferably between 60 and 8043 The assi gnnment onCT/EPngmU%%
even nore driving notors, which are preferably

designed as electronotors, to each drive shaft

permts a redundancy with respect to the notors and

ool TR =t tihGul el Rh B iR R S8y an
a@:wmﬁmnﬁmlon gf me\g%ﬁars‘ in rpattuh&laﬁdppﬁs@mthem‘enc@ ef rotation transmitted
operating el varjous driv

FaLtat leGURBERoT 1§ SHORRS Mole HoWa Rglics BB HLRCRori 6 Figure 3
t I

R g o BB A e 36 L1 Agbnd S P Bomesponding

geépar ate cool i ng devices, and instead, the

correspondi ng | ost heat can be carri ed off wvia the

environnent. Wth respect to the two enpl oyed gears,

Tive ranivg ebaftp 0, ri1aard 211 Sln‘iéEBe%@ﬂﬁfom&& I@é/rmm@iﬁal coupling device
EP2 13/ 009696 13 doubl e hel

3?% ng F%‘&ePﬂ'EP"%er?ees% aa‘P"é‘c’E f°“| B‘% ‘lfB’etSHQ?S 10,11,

0@“2 w&mtl\‘;‘ely @hatd shaind7 dhecdrRpsnding Qﬁfobkell}ﬂeﬂrrespecttvely,
posed to the sense of rotation transmtted by

t he
C@T‘%@ﬁ“ﬂamﬁ Bpton pithg yariekspiniprs. {thgiughamne eHP@ﬁ?‘E'&IfOF a gear rim to
f {

0 OB BB HOMHG YR S prion HE BRI B Brping o
mﬁﬁ-‘éaﬂﬁﬂlr@sipm@mgﬂe gear. The drive shafts 10, 11 or

12, 13 may be sychroni zed by a nechani cal coupling

device 35. The coupling device conprises e.g. a
Itps fimadly sB® possiblecthanthe Cheplidg ideeics 3&8fis orh8d by &,geaowhad, set.

13, respectively, and a chain 37 or a correspondi ng
sprocket belt, respectively, connecting the notion of

The %m&hma&@tgmmlcd 35 inakdgit pERIUIB) T6r dd@aTld) i€ akotrafsmit the
ear rimto al so mounted in the housing with which

SEFPraing YrisiftApckingrRigly 18 COrBIRANAKIIaCaREbiR APE Yorm gear pair

afQ @Bhbl@%eﬁ'@é{ 'g@Srin%Ih F‘ig%réé » th ‘8 R é!?arﬁﬂ%sﬂr&h ) drﬂ@tshbﬁ Which is
coupl i ng device is formed by a gear

spiEbraied oaseltogled hxgsu;m gear3pitidttetngr qﬁty@@h@ﬁ% ,Thﬁdwansmtssmn
ci BB R erhRofd Bror He R Mg polBE so that with a drive of only one of the drive

shafts directly by motors, the driving power ¢an be transmitted to all other drive shafis
via the mechanical coupling device.

if the corresponding disk- or wheel-shaped revolution introducing device of the drive

frain is directly actively connected with the mechanical coupling device, in a further
-~ embodiment of the invention it is possible to completely dispense with the self-braking

or self-locking gear unit, so that the driving power can be transmitted to the rotating
spindle by the mechanical coupling device and the same is correspondingly designed to
offer at least a certain degree of self-braking and seli-locking effects.




i,

s
e

sel f-braking or self-locking effect by the
correspondi ng gear units, see wormgear pair and
doubl e helical gearing in Figures 2 and 3, for 1 L FEB 2007
ewdimampokE om a drive shaft which is self-br?gﬁk
self-locke% by such a gear ugit to the other dr Vg@&wmm&m
shafts. The transm ssion can also be enployed for the
driving power, so that with a drive of only one of the
drive shafts directly by notors, the driving power

: ' t I Y aft {8y
s Lo Thinpih'  ibehafibettoy R kel ifen s e,
doive whiteldrish abaiiks byeorsd orta pioralitytof ochicrispgrratedrent ahd hb@ber of
drive, train..s directly actively connected with the
gﬁ@%ﬁ@ﬁi%ﬁlpoéﬂiﬂlﬁi ing device, in a further enbodi nment
of the invention it is possible to conpletely dispense
with the self-braking or self-locking gear unit, so
that the driving power can be transmtted to the _
rotating spindle by the nechanical coupling device
and the sane is correspondingly designed to offer at
| east a certain degree of self-braking and
sel f-1ocking effects. 1i 4FEB2007 WD 2004/ 020755
PCT/ EP2003/ 009696 14 Correspondi ng conbi nati ons of
mechani cal coupling device, nunber of drive shafts,
drive of the drive shafts by one or a plurality of
notors, arrangenment and nunmber of gear units are
possible. } 1 4 FEB 2007 s CLAIMS give devi:;e for
adj usting an operating elenent for a valve, a
throttle, a blow out prventor or the like, the
operating el ement being actively connected with at
Nast one driving notor via a drive train and at | east
one transm ssion changing unit being arranged in the
drive train for converting a revolution of the
driving notor Into a revolution of the operating
el emrent, and/or a




revol ution/linear notion converter being arranged for
converting the revolution of the driving notor Into a
Il 'inear notion of the operating elenment, wherein the
drive train conprises at |east one essentially di k6 FEB 2007
or wheel -shaped revol ution Introducing device actively
connected with at | east two drive shafts rotated by
=":' separate driving nagors, ~.." 2. Drive device
according to claim1, wherein the revol ution

i ntroduci ng devi ce conprises an external toothing
actively connected at certain places with the drive
shafts in the peripheral direction of the revol ution

I ntroduci ng device. >>RI'3. Drive device according to
claiml or 2, wherein the revolution introducing
device i s designed as a worm wheel and a wormi s
arranged at each drive shaft, 4. Drive device
according to one of thgpam eding clains, wherein the
wormis arranged essentially centrlcally on a drive
shaft driven by nmotors on . both sides. 5. Drive. device

a&e devge for-ashustiog a0 weeraling eltimant éra vesve, wHbrotlion atbiy-
BhRbdentoh B8 108 5Bkl SRR bond 0Pt Ren iy
pebieast ane: driving reblaf mwad[wedmiraamm !eaéta;s'i&l tmmsm?ss fdiri ve

RGP OO eI Y el B P §lon of

eﬂ:&l’drhfmg mbiet ifo dirbyotutishalf Rha’ﬁ’apé%ﬂmgeelﬁlﬁéhﬁ @n@l@ﬁ@r di ng
rein t V|n rmtorls
LBl lden GloR sy Soindin i o5 v8 o regevaliion
poiahe divily Ghatbihio MMMRIR nblioh of ﬂ{é éfz%ré:h@fé lembit, ﬁhéa@&%é
icularly to the | ongitudinal di rection of
o%@i%&fa msﬂmeﬁ%ﬁﬁh"&aﬂ gne aﬁiﬁﬂﬁé“}b@% - ‘f‘d’@@b?f@:ﬁn@é rewhdﬁ@

qﬁtr&mf aand é&w&?%ﬁﬁectﬂ‘%ﬁ'af‘lafa&rmg%i% Shafls roBudLe Tarete
hel i cal %earln e revolution intro ucl ng vice IS N .
cepriptedriag motors, P
Drive device according to claim 1, wherein the revolution introducing device Fast
comprises an external toothing actively connected at cerlain places with the pans
drive shafts In the péripheral direction of the revolution Introducing device. s
LR

Eﬂ'\é&ﬂe‘viée;..act:ajrdin'g'§-td claim 1 or 2, wherein the revolution introducing
device is designed as a.worm whee! and a worm is arranged at each drive
shaft,

ﬂfWB device according to one of the preceding clalms, wherein the worm Is.
‘arranged essentially centrically on a drive shaft driven by motors on both
sides.

.Dﬂve device accardiag fo one of the preceding c{asmﬁ, wherein the worm is
_:piaced nn sa fd cimfe shaft,




10.

11,

12.

13.

14.

Y' f helical gear spur wheal, and a helical gear drive

wheel is arranged on each ..' drive shaft. Yd Yy V
A . }iiY 11, Drive device according to one of t"@ezP FEB 2607
preced| ng clains, wherein at least two =~ .+ driv

notors are assi gned to the drive shaft at one end. Y
=. 12. Drive device according to one of the preceding
cl ai nms, wherein between d&i ving notors and the helical
gear drive wheel, a step-down gear unit is arranged
as:. t__r_ansm__SS| on cha Ji.ng..uni t.. 13. Drlve‘dev‘l ce .
addBrEfsYFa arcerdn m?&]é‘\ff@rﬂﬁﬂr%wgm;s_@ ofenid ghaftin
| S5 @t gﬂ’satﬂe?l’dsﬁf&nhar noni ¢ drive. 14. Drive device
according to one of the preceding clains, wherein the
drive shaft is arranged in parallel to the

I t t.he o

| T o Yo i BB of Ine 2R Bl i el biestipne
t hisivingensioi isgssignbdrtn sadhasgl of thi drielt shedt shaft  is
mounted in a floating fashion. " 1. Drive device
according to one of the preceding clains, wherein a
P @iivkidelicd Bce&EMg a6 ciafim &@hﬁ@ﬁm&%ﬁlﬁg %Pl on
|n§rodu0|ng devi ce. 17; Drive device ccording to one
of'acHEMBi¥cedi ng claims, wherein the drive train
conprises a rotating splndle and/or a recircul ating
bail nut and/or a step-down gear unit downstream of
t Reive dovice aceniding te onriof thg pdensding claiss, Bhenei the drige shaft

SEGEE g o ly \ ESRR A T

celgpienhg device with a sprocket belt, a chain or the
like. .

Drive device according to one of the preceding clains, wherain for forming &

double halical gearing, the revelution introducing device is designed as a Leenns
helical gear spur wheel, and a helical gear drive wheel Is arranged on each HPE
drive shaft. -

. X . . . , i.‘ [ ¥R R
Drive device according fo one of the preceding claims, wherein at least two Y
driving motors are assigned to the drive shaft at one end. sonr

abE®
.'a_ :.1 :
L

Drive device according to one of the preceding claims, wherein between
driving motors-and the helical gear drive wheel, a step-down gear unit is
arranged-as transmission changing unit,

Drive eﬁe_vicg. according to claim _12'. wherein the step-down gear unitis a so--
called harmonig drive.

Drive device according to one of the preceding clalms, wherein the drive shaft

is arraﬂgﬂef:_i In parailet to the longitudinat direction of the operating element.




19; Drive device according to one of the preceding

claims, wherein the driving ,' '  notors are
el ectrically synchronized. = ."". 20. Drive devi éeF B 2007

according to one of the preceding clains, wherein the
gears consi sting of worm wheell worm or helical gear
spur wheel /helical gear drive ..' wheel are
sett-/stoking. "~ . Y. i ¥ 21. Drive device according
to one of the preceding claims, wherein a helica

B A AR B i o

cl almtﬁﬁeﬂ Intmeficaiting fawhidnel i cal angle is between 601
and 80'. 23. Drive device according to one of the
precedlng clainms, wherein the essentially disk- or

18; Whegle ddviveaske @Mﬂjh tdn@%f&ﬁﬁﬁs@@é&h@@laﬁﬁﬁ/ vihRrdie aarkitivaihy

connect ed Wi t h e rrec anical coupling devi ce.
sensor Is assighed to the revolution mtraﬁusiﬁg device,

17, Diive tevice A=cording to one of the preceding claims, wherein the drive train
gomprises 4 rotating spindle and/or a recirculating ball ntit andlor a step-down
gear unit downstrear of the revelution introducing device.

18.  Drive device according to one of the precading claims, wherein the drive
shafis are synchronized by & mechanical coupling device with & sprocket belt,
a chain or the iike.

19.  Drive device according to one of the preceding claims, wherein the driving pereer
motors are electrically synchronized. SN
20. Drive device according to one of the preceding claims, wherein the gears. ’:“
consisting of worm wheeliworm or helical gear spur wheelhelical gear drive Tases
wheel are self-locking. et
1 i'
o

21,  Drve device according to ane of the preceding claims, wherein a helical angle
- “of the teeth-of the double helicat gearing is between 40° and 85°,

22, Diive device according to claim 21, wherein the helical angle is belween 60°
and 80°,

23.  Drive device according to one of the preceding claims, wharein the essentially -
disk~ or wheel-shaped revolution introducing device is antwely connected with
~ the mechanical coupling device, "




