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DESCRI PTI ON The invention relates to a drive device

for adjusting an operating elenent for a valve, a
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particular in the field of gas and oil exploitation

and/ or production, the operating el enent being

actively connected to at |east one driving notor via

a drive train, and at |east one transm ssion changi ng

unit being arranged in Drive divige train for converting

a revolution of the driving notor into a revolution

of the operating elenent and/or a revolution |linear

motion converter being pescRIEBON Or converting the

revolution of the driving notor into a linear notion

of the operating elenent. Such a drive device is

known, for exanple, fromthe DE 200 18 561. The drive

device serves for adjusting an isolating elenent as
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converted into a linear motion of the operating element by a ball screw as

revolution/linear motion converter.

Normally, for adjusting the aperating element, great forces are necessary, so that a
plurality of driving motors optionally having correspondingly large dimensions for
offering the corresponding power are employed. Therefore, the drive device becomes
relatively bulky and difficult to handle in particular in applications in gas or ait 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 telecontrolled vehicles or
manually, which is time-consuming and expensive with bulky drive devices.
Furthermore, it should be noted that one has to take into account the heat development
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In order o 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 revolution 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 introducing device such
that the drive device altogether has a compact design. Due to the driving motors being
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to the invention, clearances existing in the drive

devi ce can be used which could not have been used
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notors. This makes superfl&ous possible nodifications

in the construction of the drive devices, it having

to be noted that these drive devices with their
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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 shait. Depending on the design
of the corresponding external toothing, combinations of cylinder worm/globoid worm
wheel, enveloping worm/spur wheel or enveloping worm/glioboid worm wheel are
possible,



of the correspondi ng external toothing, conbinations
of cylinder worm gl oboid worm wheel, envel oping
wor i’ spur wheel or envel opi ng worm gl oboi d wor m whee
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In order to sinply nount an#l drive the correspondi ng
drive shafts, the wormcan be arranged essentially
centrically on a drive shaft driven at both sides by
notors. It is possible to formthe wormintegrally
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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
and a simple construction. The efficiency can be easily up fo 85%.
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a plurality of drive shafts with correspondi ng heli cal
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external toothing being engaged with the internal 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
paraliel fo the longitudinal direction of the operating element.



It is possible in particular with the doubl e helical
gearings to arrange the drive shaft in parallel to
the |l ongitudinal direction of the operating el ement.
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end of the drive shaft, the construction of the drive
device can be further sinplified if the drive shaft is
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As according to the invention at least two or even more drive shafts are used for
simultaneously rotating or driving the operating element, a corresponding
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-siave circuit.

In order to avoid that the drive device permits an automatic adjustment of the operating
element in case of a possible failure of the power supply of the corresponding driving
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self-locking gear unit between rotating spindie and one of the drive shafts is sufficient.

Together with the mechanical coupling device, in a further embodiment of the invention
it is possible to dispense with a gear unit between rotating spindle and one or all of the
drive shaits, it being possible for the driving power to be transmitted in this connection
by the mechanical coupling 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.



Together with the mechani cal coupling device, in a
further enbodi nent of the invention it is possible to

di spense with a gear unit between rotating spindle and
vomeoogn2oasd of the drive shafts, it bei ng poPSTHPROIBONI6Y6
the driving power to be trahsmtted in this connection
by the nechani cal coupling device, i.e. the

essentially disk- or wheel -shaped revol ution

i ntroduci ng device can be actively connected with the
mechani cal coupling device. In a correspondi ng design
of the nmechanical coupling.device, the sane
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representation of a second enbodi nent of the drive
Figure 1 shows a longitudinai section through an embodiment of a drive device 1

according io the invention, the longitudinal section corresponding to a
section along fine [ - | of Figure 2;

Figure 2 shows a section along line [l - || 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.



devi ce according to the invention with double helica
gearing. Figure 1 shows a |ongitudinal section through
an enbodi nent of a drive device 1 according to the
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connected to such an operating el enent, respectively,
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spindle 27, a gear transm ssion unit 28 desi gned as
A BB B5P) Spia P AR SR e S F s ers 417, 5.0, see
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acaofding fooFigae 3:onnection to the

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
correspondingly 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.



rotating spindle 27 with the step-down gear unit 28,

the recirculating ball nut being nounted rotatably,

but axially stationarily, so that the rotating
vEpRovdioz7®7 woul d be correspondi ngly adj ust alvica/EPavisl@eye
axial direction. Further pd8sibilities, in particular

for the connection of the step-down gear unit 28 with

a correspondi ng operating elenment 2, can be

consi dered. WD 2004/ 020785 PCT/ EP2003/ 009696 10 The
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respectively, of the operating element 2,

Figure 2 corresponds to a section along line I - I 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 their opposite ends 19,



provided with identical reference nunerals in this as
well as in the other Figures and reference being
partially made to the respective other Figures for
WesuHioRl7T8y t he correspondi ng characterized FAOTVEP2003(109696
Figure 2 corresponding to alsection along line 11- 11
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

20. QiFdchp adiackmeo therdmving motdks, trisadriveahatthid0,dri are emlchtdtatably
10, 11 conprj ses drivLﬂg not?rs 4. 7, and 8, 9,

mopaiegpeieseepiialatagraivitnaip Bviershafiys 19, wo
20041020785 PCTI EP20031009696 11 20. Directly

~adjacent to the driving notors, the drive shafts 10,
It isiescpessiie for tha divemhalts temmednigddn adlgating fashign, also see the
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fashion, also see the further enbodi nent according to
L Fiqure 3. It is_furthernore sible for further drive
tisghierdhors pasits ror kT e SndlffdS o ranBa WlIch S (o
corfBtbbAtingI9 ~MRetidPEortictlior With Werworkheiedel 36 opananet hiemn wheel
eel offset in parallel thereto. Further
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various drive shafts, on the one hand, an
el ectrical synchronization of the electronotors 4, 7,
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are essentially oriented perpendicular to the

| ongi tudi nal direction 21 of the operating el enent 2

In R & dfn?érﬁtahé&dﬁ? i ﬁigare’/‘sﬁ and 8SPaIUY8é Motelitndtlate
urther enmbodi nent acCording to Figure 3 correspondi ng

comgspendingplrive skafts/1Gw, are essentially oriented perpendicular to the

longitudinal direction 21 of the operating element 2 or the rotating spindle 27,

respectively.

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



according to Figure 1, the revolution introducing

device 6 is designed as helical gear spur wheel 22.

O herwi se, the design of the drive train can be

wonskoyssed anal ogously to Figure 1. The helRGaatrzysan9sos

spur wheel 22 forns a part Bf a dually arranged doubl e

helical gearing 30, one double helical gearing 30

each being forned by a helical gear spur wheel 22 and

a helical gear drive wheel 23 in engagenent therewth.

One of these drive wheels 23 each is actively

connected with a corresponding dri shaft 12 or 13, .
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connected with the respective drive shaft and the wave

generator is connected with the drive wheel 23. In the
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to arranget or even more drive shafts in
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finally noted that of course also a conbination of the

enbodi nents according to Figures 1, 2 or 3,
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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 pawer 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 superfluous
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



bet ween 40 and 85, preferably between 60 and 80. The

assi gnnent of two or even nore driving notors, which

are preferably designed as electronotors, to each

WO zwg/ogitef t permits a redundancy w th respectPOIEP2BH09696
notors and furthernore thd3use of smaller

el ectronotors having | ess power, the plurality of

notors generating the correspondi ng power for the

adj ustment of the operating elenment 2. The various
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98413 goubl e hel i cal gearing, it should be noted that

these are self-locking, so that an automatic rotation

TG G108 St 1o RF  Bel M8y BPRIEEPaeed BRArUrani codhing device
35 aMfé Sfphind Betibecsifpied d\gld misibn 38N sXh 3 trRCcaRiethags 1o, 11,
igure 3, furthernore a self braking option is

or ﬂ%a13 respeglivelhand @i Gmﬁﬁ@??e%ﬁ eAraspanding sRSERtdeR grespectively,
co@?égﬂn% gf %ﬁ’&’ i Qéﬁcﬁjs]p@m Mt #9€ Tu}t?\erné&w CeSlB% Jor ggear rim to

nechanlca coupl 1 ng
be @dawhoumedi ewlhe doasing mith avbiah. ajl. pinions arnecangagedfor erotingé

metn rll \669!5ha et 2 10, 11, or 12, 13, respectively, and
T EW&M& o9 @Orrespondl ng sprocket belt,
respectively, connectlng the notion of the various

L ni.on urt her 053| l.e_for ear mto
ey @ onbBINF e GeUMBASRNGE Un oRRPE By B aeeB P B et
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is finally also possible that the couplln% devi ce
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can also be employed for the driving power, so that with a drive of only one of the drive

shafts directly by motors, the driving power can be transmitted to all other drive shafts

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



sel f-braked or self-1ocked by such a gear unit to the
ot her drive shafts. The transm ssion can al so be
enpl oyed for the driving power, so that with a drive
W0 2¢i03078e of the drive shafts directly by rRSITEP003/009696
the driving power can be trldnsmitted to all other
drive shafts via the nechani cal coupling device. If
t he correspondi ng di sk- or wheel -shaped revol ution
i ntroduci ng device of the drive trainis directly
Coaeksparading canbinaticed ofindehaimiealreopliny devicec pupbemaf drive shafts,
device, In rther enbodj nent of the inventign
iy OB up shts BeH P yra G s Fef et and Rummber of
gedfliisirabsgpleor self-1ocking gear unit, so that the
driving power can be transmitted to the rotating
spi ndl e by the nmechani cal coupling device and the sane
is correspondingly designed to offer at |least a
certain degree of self-braking and self-I ocking
effects. WD 2004/ 020785 PCT/ EP20031009696 14
Correspondi ng canbi nati ons of mechani cal coupling
devi ce, nunber of drive shafts, drive of the drive
shafts by one or a plurality of notors, arrangenent
and nunber of gear units are possible. WO 2004/ 020785
PCTI EP20031009696 Drive device CLAIMS | Drive device
(1) for adjusting an operating elenent (2) for a
valve, a throttle, a blowout preventor or the like,
in particular in the field of gas or oil exploitation
and/ or production, the operating elenent (2) being
actively connected with at |east one driving notor
(4) via a drive train (3), and at |east one
transm ssion changing unit (5) being arranged in the
drive train (3) for converting a revolution of the
driving nmotor (4) into a revolution of the operating
el enment (2), and/or a revolutiontlinear notion
converter being arranged for converting the
revolution of the driving notor (4) into a |inear
notion of the operating



element (2), characterized in that the drive train (3)
conprises at |east one essentially disk- or
wheel - shaped revol ution introducing device (6)

VO 20020785 connected with at | east two drive STaikE2003/009696
(10, 11, 12, 13) rotated bylSseparate driving notors

(4, 7, 8, 9). 2. Drive device according to claim1,
characterized in that the revolution introducing

device (6) conprises an external toothing (14)

actively connected at certain places with the drive
shafts (10, 11, 12, 13) pRvéGevieari pheral direction

(15) of the revol ution |ntrodu0|ng device (6). 3.

Drive device according toqumc\!rg or 2, characterized

in that the revol ution uci ng device (6) is

desi gned as a worm wheel (16) and a worm (17, 18) is
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characterized in that the drive shaft

ar r an§eangsiedhwittipidansiiwg dive shastsi(GBght dé; H’dlrota od by separate
di remdh?ﬂg?r?oé%rsgﬁ -}'%e perating element (2). 8. Drive

devi ce ac tad bn of t he preceding cl ai s,
characterized in that

2. Drive device according fo claim 1, characterized in that the revolution
introducing device (6) comprises an external toothing (14) actively connected
at certain places with the drive shafts (10, 11, 12, 13) in the peripheral
direction (15) of the revolution introducing device (6).

3. Drive device according to claim 1 or 2, characterized in that the revolution
introducing device (6) is designed as a worm wheel (16) and a worm (17, 18)
is arranged at each drive shaft (10, 11, 12, 13).

4. Drive device according to one of the preceding claims, characterized in that
the worm (17, 18) is arranged essentially centrically on a drive shaft (10, 11,
12, 13) driven by motors (4, 7, 8, 9) on both sides.



for formng a double helical gearing (30), the
revolution introducing device (6) 1is designed as a
helical gear spur wheel (22), and a helical gear drive
wiheald/02q7838) is arranged on each drive shaft (PL2/EP2BB/009696
9. Drive device according ti6 one of the preceding

clains, characterized in that at |east two driving
notors (4, 7, 8, 9) are assigned to the drive shaft

(12, 13) at one end (19, 20). 10. Drive device

ag.cor @rie deQice @%c&ﬁlnb he oRé BE®EiphceehrRy dEms, characterlzed in that
characterized in th bet ween dri vi n% nmot or s
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riv

har noni ¢ arranged as transm ssion
changl ng unit (5). 11 Drive devi ce according to one

0 dln clal acterized, i.n t
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(2). WD 2094/020785  PCT/ EP2003/ 009696

devi c&S8igReH 1 9RgNEHIHR <D of e Joive shaft Eﬂg? a| a12n;13)
characterized in that the drive shaft (10, 11, 12,

13) is nounted in a floating fashion. 13. Drive device
atcor rivg device gecaitlingtie ope etibaipneresing slains, characterized in that

char a ed 0 o |

csel QB TRE 0D In SR PR BRI el e
Dr i ve ditestiong2 dcafdneloperating element (2).ne precedi ng cl ai s,
characterized in that the drive train (3) conprises a

rotating spindle (27) and/or a recirculating ball nut
agd/ oDride Hetie ABYITABIE A obd bi the cedi img2eharhctdiRed in that
revol ution i ntroducin deV| ce Drive device

accor #rigmisa gseuble he gp@r@m tm @Vﬁﬂytlcn introducing dewce (6)
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(35) Wwdhs arrapgesicietadhedrive shait (i, 13).37) or the Ilke.

9, Drive device according to one of the preceding claims, characterized in that
at least two driving motars (4, 7, 8, 9) are assigned to the drive shaft (12, 13)
at one end (19, 20).

10.  Drive device according to one of the preceding claims, characterized in that
between driving motors (4, 7, 8, ©) and the helical gear drive wheel (23), a
step-down gear unit (24), in particular a so-called harmonic drive (25), is
arranged as transmission changing unit (5).

11.  Drive device according {o one of the preceding claims, characterized in that
the drive shaft (12, 13) is arranged in parallel to the longitudinal direction (21)
of the operating element (2).



16. Drive device according to one of the preceding

clains, characterized in that the driving notors (4,

7, 8, 9) are electrically synchronized. 17. Drive
wevhds2Eetor ding to one of the precedi ng cl aiReI/EP2003/009696
characterized in that the Igears (30) consisting of
wor m wheel (16)/worm (17, 18) or helical gear spur

wheel (22)/helical gear drive wheel (23) are

self-l1ocking. 18. Drive device according to one of the
pt2cedirive delvize mscordlmgrtache of thedrecedintpdlains, bRdtactdrized in that

angle (2 of teeth t he doubl e _helical gearing
(30) “ie a‘?é‘ﬁ/ﬁ“@&\‘q?%o‘”aﬂa is F'HUB@Ht'ﬂ eﬂpa#ngof@fsmg@n 60
and 80. 19. Drive device accord| ng to one of the

precedi ng clains, characterized in that the
e%%enti?rmelqemaﬂécorémgm es¢ ok g peecadingot'aitrisopharacterized in that
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14.  Drive device according to one of the preceding claims, characterized in that
the drive train (3) comprises a rotating spindle (27) and/for a recirculating ball
nut and/or a step-down gear unit (28) downstream of the revolution
introducing device (6).

18.  Drive device according to one of the preceding claims, characterized in that
the drive shafts (10, 11, 12, 13) are synchronized by a mechanical coupling
device (35) with a sprocket belt, a chain (37) or the like.

16.  Drive device according to one of the preceding claims, characterized in that
the driving motors (4, 7, 8, 9) are electrically synchronized.

17.  Drive device according to one of the preceding claims, characterized in that
the gears (30) consisting of worm wheel (18)/worm (17, 18) or helical gear
spur wheel (22)/helical gear drive wheel {23) are selfdocking.

18.  Drive device according to one of the preceding claims, characterized in that
a helical angle (29) of the teeth of the double helical gearing (30) is between
40° and 85°, in particular between 80" and 80°.

19.  Drive device according to one of the preceding claims, characterized in that
the essentially disk- or wheel-shaped revolution introducing device (6) is
actively connected with the mechanical coupling device.



