WO 2011/ 006518PCT/ EP2009/ 005184 1 ELECTRI C MOTOR | NCLUDI NG A PGCSI TI ON
HOLDI NG DEVI CE The present invention relates to an electric notor,

parti cul aWDROf1IMN06HA act uati ng devi ce for displacing a c8aTAERR00IO0I18€, such
as a valve, a gate valve, a blow out Ipreventer, or the |like, for use in oi
and gas production, the electric notor conprising a stator and a rotor
assigned to a notor shaft, as well as a position holding device for
exerting a holding torque on the notor shaft. The present invention also
relates directly to such a position holding device for an electric notor.
The electric notor is connected via the notor shaft, for exanple, to a
screw nut of a thread drive so as to linearly displace a threaded spindle
and to axially displace the control device acco ¥)V|a sai d spindl e

ot ween an- advabiar TRG WErOBNCLUMNG&RASHION ReRDINGDENIE T on ol di ng
device serves to hold a specific position of the notor shaft and thus of
the threaded spindle and the control device, respectively, so that
particularly the threaded spindle is prevented fromreturning automatically
froma specific position. Such an electric notor is e.g. described in WD
2008/ 125136. In this publication the position holding device is directly
connected to the notor shaft of the electric notor. OMng to this direct

connection, |oop or volute springs need, for instance, no | onger be
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The electric motor is connected via the motor shaft, for example, to a screw nut of a
thread drive so as to linearly displace a threaded spindle and to axially displace the
control device accordingly via said spindle between an advanced position and a retracted
position. The position holding device serves to hold a specific position of the motor shaft
and thus of the threaded spindle and the control device, respectively, so that particularly
the threaded spindle is prevented from returning automatically from a specific position.

Such an electric motor is e.g. described in WO 2008/125136. In this publication the
position holding device is directly connected to the motor shaft of the electric motor.
Owing to this direct connection, loop or volute springs need, for instance, no longer be
provided, which springs, on the one hand, allow for a rotation of the motor shaft and the
threaded spindle, respectively, in one direction while on the other hand a return torque is
exerted e.g. by the control device being taken up by said spring.



Wth respect to the already known electric notor, it is the object of the
present invention to further inprove such a notor in such a way that said
not or i s WO 81M96H8conpact construction, conprises | essPaaddiPRe09MH0d18part s
for a correspondi ng position holding 8evice and, in particular in case of
external power supply failure, reliably prevents the notor shaft from
novi ng out of the attained position upon a correspondi hg pressure

application by the control, device, .for ex |l e [ ' .1s. achi eved
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a holding force or a holding torque on the rotor and the notor shaft, said
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arrangenment. Especrally in case of external power supply failure the

per nanBAtheeRHEY deyiceioRexamBIe: ot or and the notor shaft, respectively, from
rotating due to the correspondi ng hol ding torque, thereby al so preventing a
di spl acenent of the corresponding control device. This reliably prevents a
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contro evi ce ‘an uncontrol |l ed displacenent of the control device takes

pl ace. This should particularly be avoi ded when such control devices are
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an opening of the control device. The corresponding electric nmotors may be
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arrangement.

Especially in case of external power supply failure the permanent magnets prevent the
rotor and the motor shaft, respectively, from rotating due to the corresponding holding
torque, thereby also preventing a displacement of the corresponding control device. This

reliably prevents a situation where for example in the case of a valve, a gate valve, a



The use of permanent magnets in the position holding device is sonmewhat

di sadvant ageous in that upon rotation of the notor shaft and with a
correspormiprglipoeEs supply the el ectric notor nust al soPOT@EPC@IBOIIRE
correspondi ng hol ding torque of the pdsition holding device. To elimnate
this drawback, a respective electrical conpensation coil may be assigned at
| east to a nunber of pernmanent magnets. The coil is controlled such that it
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whereby the holding torque is also WD 2011/ 006518PCT/ EP2009/ 005184 4
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be enough to switch the conpensation coil on or off, depending on the

suppl y msttoishtorgyepoters, aiether etepiris meterss Ittyars eutdo bernfadvaetagedrthe ¢ not or

i S energi 1 i e i N out to
be. advSaTSonehAR, KOS AAUNELS El b oL ichd pecii R dhe abbygRkst i

swi t chabtposeref and asfthey hane ah@ghctonguecatoelatively lowmotatibnal speeds.fMoreover,

possi biR8 midEe{arEREL hbioke Bl an ey bR Bufirfel b fhe B ettt e

of t heaealistetmediatehembien Suchpetor§ue muyr. cahhbes regayded . a siepliied fdrrmas a

adjustnent of the speed,, to realize,specific braking.or accelerati curves
of |t he GBS SEMOAMAIGE B BT, T e etesPERang R Mol ot Sator g

posi ti %ti@e@b@geéwrfdﬂu% a%@f&?aagdmbeoﬂw fAsldtwhilefthé hetorRAtRiipged wigh d of

t he conpensation coils accordingly. To this end the conpensation coils may
be fedP8EBRNtMAINEE a battery, an accunul ator or, however, by the
standard power supply of the electric notor. It is self-evident that in
this context only a few or even only one of the conpensation coils is
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i near fashion in the |on itud}qgl di rection thereqf anﬂ/or distributed in
such that it produces a magnetic field of opposite polarity relative to the magnetic field of
the corresponding permanent magnet, thereby Compensating for the same at least in
part or also completely. Since normally the electrical compensation coil can only be used
with a corresponding electrical supply of the electric motor, it is ensured on the one hand
that upon failure of such a supply the corresponding holding torque of the position
holding device is unrestrictedly applied while with a corresponding supply of the electric
motor and excitation of the compensation coils the magnetic field of the corresponding

permanent magnets is reduced, at least considerably, whereby the holding torque is also



WO 2011/ 006518PCT/ EP2009/ 005184 5 circunferential direction of the rotor
and particularly equally spaced apart. The arrangenent nay here al so be
provi ded Wo 20110p518i de of the stator. However, it is al POTHPEVIODHS4 O
provi de arrangenents of pernmanent maghets at one or both ends of the rotor
and the stator, respectively, where e.g. pole shoes need no | onger be
present. This offers particularly the possibility of arranging the

correspondi n ermanent magnets. in the circunferential direction of the
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To sinplity the arranhgement of the permanent magnets i1n this connection,

t he r otmay berwaunrhontodhe associated peayahemanagneétgned t hereto a stator
extension which can particularly be flanged onto the stator and is
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adjustment of the speed, to realize specific braking or accelerating curves of the electric
motor, or also to increase the holding torque of the position holding device by changing
the polarity of the magnetic field of the compensation coils accordingly. To this end the
compensation coils may be fed accordingly by a battery, an accumulator or, however, by

the standard power supply of the electric motor.

It is self-evident that in this context only a few or even only one of the compensation coils
is excited in a corresponding way by the control device so as to permit the above-

mentioned control operations.

The corresponding stator of the electric motor may have a number of pole shoes, and an
advantageous arrangement of the permanent magnets may be seen in the present
context in the arrangement of said magnets in the circumferential direction of the stator
between the pole shoes thereof.

In relation with the rotor the corresponding number of the permanent magnets may e.g.

be arranged in linear fashion in the longitudinal direction thereof and/or distributed in



6 The present invention also relates to a position holding device as such

that can be used with a corresponding electric notor. To be nore specific,

t he posi twWoerRoHdl06i18g devi ce nay be configured as a retr @CIHEPRIOV/00H84 t hat it
can be installed later into already efXisting electric notors. Furthernore,

attention nust be paid in the case of the aforenentioned actuating devices
and correspondi ng control devices that not only one, but at |east two

electric notors. are norngll sed for . reasons of redundanc Wth a
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notors is again preferred for reasons of redundancy. Advant ageous
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el ect r pernmarient negmetdinrtbe tivchmeredtiaMdirbetion éfithe rotet alsbon thednside bfthe
section along line [1l-1]l of Fig., 2; Fig. 4 is a |longitudinal section by
anal og?tagﬁrt"}‘fg\glub.a"&r?ﬁ%ﬁ'?ﬂ?&ﬁ%fym%éﬁlo%odi ments according to the invention;
Fig. 5is a section along line V-V of Fig. 4 by analogy with Fig. 3. Fig. 1
shows a | ongitudinal section through the actuating device 2 which is
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Such ascRitd Ahgs8H tfinside of the stator.

Also conceivable is an arrangement or assignment of permanent magnets relative to a
rotor or armature extension which laterally protrudes from the rotor. To simplify the
arrangement of the permanent magnets in this connection, the rotor or armature
extension may have assigned thereto a stator extension which can particularly be flanged
onto the stator and is substantially sleeve-shaped and which comprises the permanent
magnets on its inside. In conformity with the above explanations the arrangement of the
permanent magnets may be of a linear and/or radial type or also in circumferential

direction.

To use only a small number of permanent magnets for providing an adequate holding
torque, each permanent magnet can be made from a material based on rare earths,
possibly with additions such as iron, cobalt, boron, or the like. Such rare earth magnets
(RE magnets) are distinguished by a high magnetic field strength in conjunction with very
small dimensions. Moreover, such RE magnets exhibit a great coercive field strength and
are therefore also useable in the case of high counter-fields without any problems. At the
same time they exhibit a high temperature stability.

Examples of such RE magnets are neodym-iron-boron or samarium-cobalt magnets.



WO 2011/ 006518PCT/ EP2009/ 005184 7 3 is e.g. a valve, a gate valve, a

bl ow- out preventer, or the like. The correspondi ng control device can
control tWe 211608 crude oil or natural gas through a ®6mEPINHOIIBhe. The
control device 3 is connected by neangé of a piston rod 25 to a thread drive
21. Said drive, in turn, is operated through a notor shaft 5, optionally
with interposition of a gear nechani sm 22 The notor shaft 5 is connected
to argtor 6 of an electric notor 1, which also conprises_ an asgoci at ed
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pi ston_r 25 1n i tudi d|re tion 1 Sit s 23 and 24,
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hol di ng device 7, in particular, can be seen that conprises a nunber of
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are linearly arrange ongl tudi n Irection see also Fig. 3, with
t he permanent magnets be| ng arranged in pairs in opposed relation to the
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2011/ 006518PCT/ EP2009/ 005184

Fig. 1 is a longitudinal section through an actuating device with control device using two
electric motors with position holding devices according to the present invention;

Fig 2 is an enlarged longitudinal section through an electric motor according to Fig. 1
with further details;

Fig. 3 is a section along line llI-1ll of Fig. 2;

Fig. 4 is a longitudinal section by analogy with Fig. 2 through further embodiments

according to the invention;
Fig. 5 is a section along line V-V of Fig. 4 by analogy with Fig. 3.

Fig. 1 shows a longitudinal section through the actuating device 2 which is laterally

mounted on a control device 3, which is not shown in more detail. Such a control device



8 The correspondi ng pernmanent magnets are each w apped on their outside
with a conpensation coil 10, see also Fig. 3, with the coils being

connect edWPQIH/W6¥IBespondi ng control device 11. The per REHERR0INOFI8L s ar e
here arranged in radial direction 9 bé ween rotor 6 and stator 4, the rotor
6 being configured as a hollow rotor and containing the correspondi ng notor
shaft 5. Fig. 3 is a section taken along line Ill-I1l of Fig. 2. Apart from

t he correspondi n er nanent nets with co nsat i coils 10,. pol e shoes
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adjustnent of the rotational speed, or_also_to increase the holding torque
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excited for offsetting and elimnating the nagnetic field of the permanent
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does nGt A ERFSIVE AN SPECTRANG R oL PPIIYR OB CBUESRI D or 6

proj ecényeyiy lifee stator 4 with a corresponding rotor or armature extension
17. The position holding device 7 is arranged in the area of said extension
17. The construction of the position holding device 7 is anal ogous to Figs.

2 and § heico?resﬁ&ﬁiilﬁ)é)%ﬂ%ﬁﬁ% Hg%igé DEARIIsES fUrttBdmpoients, WhidteareHer@ fbfranent

magnets 8 and correspondin nmpensation coils 10. In contrast to the
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Fig. 4 in both enbodinents in circunferential direction 12 of the stator 4
and the rotor 6, respectively, and are substantially equally spaced apart.
For i nfigaRcshowsvibe releniric ofotqret imdorgitudine) sectioréomay ebtarged scajedntmn part.
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magnets 8 accordin o, Fig, 4 are arranged by analogy with Fig. 3 and Fig.
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nmagnet aridngé®inAbAGitudli iciteetion 14, see also Fig. 3, with the permanent magnets being

arranged in pairs in opposed relation to the rotor 6 on an inside of the stator 4. The

permanent magnets are made from a material based on rare earths, optionally with

additions such as iron, cobalt, boron, or the like. Examples of corresponding magnets are

neodym-iron-boron and samarium-cobalt magnets.



A corresponding control device 11 is not shown in Figs. 4 and 5 for the
sake of sinplification. In the second enbodi nent in the upper half of Fig.
2, the stwoanienesassi on 18 is substantially provided i npPchEPR@vmIB4 &

sl eeve which can be flanged onto the &nd of the stator 4. In the third
enbodi ment, in the lower half of Fig. 2, the stator is now wi thout a
correspondi ng pole shoe 13 at its corresponding end 15, so that

circunferentially distributed permanent nagnets 8 are arranged in the
cor r es P ORECHESPORERY BRIMBRASIR SMAgNStAreseagtuWeaPRed ondhein optsidewiibadi ng

arr a”Q%Hﬁn‘BEnQétio‘?neédl?iﬁrO?%e WP%,&NW&@&&E%@WH ' é’ddrﬁéc%ﬁii 8P oﬁBinbh‘;

other end 16 as well. I's applFies also to a correspo ng extension~1

with votrddeveesbll8PCT/ EP2009/ 005184 10 acconpanyi ng stator extension 18.
These may al so be arranged at both ends 15 and 16 of rotor 6 and stator 4,
respectively. Fig. 5 shows a section taken along line V-V of Fig. 4. As can
parti cThampeymbrerstanagnets tane hereeartanyed inoadhial dissvtioh Srmegweess r@oa6adndssoci at ed

et ons PaNerrh (RS oiBraPeriscedt iRy » bRIGH FenEB8F Eofianing e sorie phrdnde. sai d

ext ensiflorlshdfss.i n conformty with the standard construction of the
el ectric notor. The correspondi ng position holding neans 7 may al so be
designed as a retrofit kit so as to provide a corresponding el ectric notor

Wi th sei) 33 RAsHctbR taked bR listeNi-Feofatig 2 | A HH fréhTRe corresponding
permanent magnets with compensation coils 10, pole shoes 13 of the stator 4 are
shown. These have also arranged thereon coils that serve to generate a rotary field
through which the rotor equipped with permanent magnets is attracted or repelled
accordingly, depending on the relative position.

In Fig. 3, the corresponding permanent magnets of the position holding device 7 are
arranged diametrically opposite to each other on the inside of the stator 4. The
permanent magnets 8, see Fig. 2, are arranged linearly in the longitudinal direction 14 of
the stator one after the other, and all of the corresponding compensation coils 10 are
connected to the control device 11. Said control device 11 serves to control the
compensation coils and particularly the magnetic fields of said coils. The compensation
coils can also be excited accordingly during use of the electric motor 1, e.g. to permit
specific motion sequences of the electric motor, to realize specific braking or accelerating
curves, to permit a fine adjustment of the rotational speed, or also to increase the holding
torque generated by the permanent magnets. At least the compensation coils 10 are
excited for offsetting and eliminating the magnetic field of the permanent magnets so as
to prevent a situation where the electric motor upon its operation must also overcome the

corresponding holding torque of the position holding device.

Fig. 4 is a longitudinal section by analogy with Fig. 2 through two further embodiments.
The second embodiment is shown in the upper half of Fig. 4 and the third embodiment in
the lower half of Fig. 4.



The position hol ding device 7 according to the invention and the electric
notor 1, respectively, including such a position hol ding device, also
provi de awoasrigwpfadi ng hol ding torque in case of fail uPE€TaP2@a/0e318¢t ri cal
supply of the electric notor, said tofque preventing a displacenent of the
nmot or shaft and thus of the thread drive 21 and of the control device 3,
respectively. Such a displacenent could be effected through a correspondi ng
pressure application on the part of the control device 3 through conveying
medi um acting on the device. Such an automatic and uncontrolled

di spl agpietecdHE ehtbdhirRERUNE sBtbHAW0ES nbY eXtBRd 08V PEI HbIERGgHTbMihghbtor
however, cause an uncontrolled opening of the conveying |ine, through which

the cofivlylithe retedBuieisrigHtorn Hemstatort with Beatespondiadyrelat of Areatuete oi | or
nat ur aEx@g§er19q3ﬂE'p%'§ltlohrho diffg B¥GR 7% a?raﬂg%ﬁ in ﬁl@%qéé( of’%alﬁ ré‘?(teef{sﬁ:"ocnt A
er ere sal d notor nus

not or I'n or event~ a sl

addi ti Ehalcbysthmtpmfalhedoagm heldinghdevicd dinandlogauseto Hige ampdnisatthen coil s
10 are netic field of opposite larity with
respecPBh AEiaARtE. 7 BoRerRe St R e M ST Bf 8 Blne! aved. s a
resul t cofréspomiritetdrapénsaition @bil$ he. Inajontrasto thaanahgement SicovaipsiEign2 itael y or
fully conpensated for., W) 2011/ 006518PCT/ EP2009/ 005184 11 However,

accor dPRgNanent agneleAare distibuted K) Eig. 4 émbetheipbedimgntssia Cﬂrﬁem{ﬁf@ma«”f'on
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order to control the notion sequence of the notor, to realizé specif |c

br aki ngpasad ararkIFer instanres ve 6599 pf pw&m@magmgt%%mﬁwbeaawram&e i8j ust nent
of L heichBREdnallirdchiBn iltfe ﬁﬂg&@éeﬂafner ahdle3ch 4y Hrfipficd & gﬁfr&wﬁg%fthe hol di ng

torque o e position Vi ce rou h t'"he pernman in
t hat epgrmarnant peagneits yrramgeohen dmmpeldsaﬂtg czfrthe stdter and ol ptamJ“sentensnmmS,
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case of LaLUrE 0l Che. Stahdard powet Stpply. e compensati om coi 19 can be
oper at Bale shoes 13- RaTManaMt maang Sdg@v%aF’P ngwé?‘i"o posg})bl e to replace sone or

all of the permanent nagnets by a coil with or without a core. WO

2011/ 006518PCT/ EP2009/ 005184 12 o
A corresponding control device 11 is not shown in Figs. 4 and 5 for the sake of

simplification.

In the second embodiment in the upper half of Fig. 2, the stator extension 18 is ‘
substantially provided in the form of a sleeve which can be flanged onto the end of the

stator 4.

In the third embodiment, in the lower half of Fig. 2, the stator is now without a
corresponding pole shoe 13 at its corresponding end 15, so that circumferentially
distributed permanent magnets 8 are arranged in the corresponding interior between

rotor 6 and stator 4.

A corresponding arrangement of permanent magnets 8 can substantially be provided at

the other end 16 as well. This applies also to a corresponding extension 17 with



Claims 1. An electric nmotor (1), particularly for an actuating device (2)
for displacing a control device (3), such as a valve, a gate valve, a
bl ow out WOeoHVM0esi8or the |ike, for use in oil or gas pPETEPRIGMA)SIBhe
el ectric motor (1) conprising a statol (4) and a rotor (6) assigned to a
notor shaft (5), and a position holding device (7) for exerting a hol ding
torque on the notor shaft, characterized in that the position holding

device (7) conprises a plurality of permapent magnets (8) and/ coils with
or wt ﬁé@ﬁm%@wmgestﬁﬁﬁr@rxf%s'qn & Thess meav.alspdiend] dr%é%’é’ﬂ §”€%$g BRd/ 6

coi |'s ¥f fdlord aMé sheet4 despe@iveRt erial like iron being arranged in radial
direction (9) relative to the fotor (6) and the notor shaft (5),

respectively. 2. The electric notor according to claiml, characterized in

t hat at; i n: t t 1
thor et b PuSF P ke oG B o PO v pahpd i) sBam ot
accor dsecfiano nolperma@entahagreets 8rarxkaksogiatéthcompensstiontaoils 4D, Esppetivedt,i on

coil ( %P ar'rgngy\é)d"' &ﬂs%@%@ (cj:o;[rgsepoonearinndigx %sigﬁl qt},ego (h8a?t the construction of the
electric motor 1 outside said extension 17 is in conformity with the standard construction

of the electric motor.

The corresponding position holding means 7 may also be designed as a retrofit kit so as
to provide a corresponding electric motor with such a position holding device at a later

time.

The position holding device 7 according to the invention and the electric motor 1,
respectively, including such a position holding device, also provide a corresponding
holding torque in case of failure of an electrical supply of the electric motor, said torque
preventing a displacement of the motor shaft and thus of the thread drive 21 and of the
control device 3, respectively. Such a displacement could be effected through a
corresponding pressure application on the part of the control device 3 through conveying
medium acting on the device. Such an automatic and uncontrolled displacement due to
pressure actuation by the conveying medium might, however, cause an uncontrolled
opening of the conveying line, through which the conveying medium might then

unintentionally flow out in crude oil or natural gas production.

In the event of a power supply of the electric motor, and in order to prevent a situation
where said motor must additionally be operated against the holding torque, the
compensation coils 10 are provided, by which a magnetic field of opposite polarity with
respect to the magnetic field of the permanent magnets is generated. As a result, the

magnetic field of the permanent magnets can be substantially or fully compensated for.



4. The electric notor according to claim2 or 3, characterized in that the
conpensation coil (10) is connected to a control device (11) for
control | iWg 20H&0pdEg8netic field thereof. 5. The el ectri c PRHEF200Q0O6TBHI ng to
any one of the preceding clains, chardcterized in that the pernanent
magnets (8) are arranged in circunferential direction (12) of said stator
(4) between the pole shoes (13) thereof. WD 2011/ 006518PCT/ EP2009/ 005184
13 6. The electric, noto ccor.di to any one of th ' i s,
However, according to t[1e ?nvention RQS also conceivable to usg ttﬁ)er Sgggclar? ﬁol%&n%l e
device during operation of the electric motor, for instance, in order to control the motion
sequence of the motor, to realize specific braking and accelerating curves of the motor,
to permit a fine adjustment of the speed, or the like. Moreover, it is possible to increase
the holding torque of the position holding device through the permanent magnets, in that
e.g. the polarity of the compensation coils corresponds to the polarity of the permanent
magnets through a corresponding driving of the control device. To this end, however, a
corresponding power supply at least in the form of a battery or an accumulator is of
advantage, by which in case of failure of the standard power supply the compensation

coils can be operated.

As already mentioned above it is also possible to replace some or all of the permanent
magnets by a coil with or without a core.



characterized in that a plurality of permanent nmagnets (8) are linearly
arranged in longitudinal direction (14) of the rotor (6) and the notor
shaft (5)wonesp®ciiBvel y. 7. The el ectric notor accordi n§CTEP2009/005184 of t he
preceding clains, characterized in th& the pernmanent magnets (8) are
arranged distributed in circunferential direction (12) of the stator and
particularly equally spaced apart. 8. The electric notor according to any
one of the preceding clains, characterized in that the pernanent nmagnets
(8) are arranged at one or bot h endLlpMmMs 16) of the rotor (6) and the
stator (7), respectively. 9. The electric notor according to any one of the
precedi ng clainms, characterized in

1. An electric motor (1), particularly for an actuating device (2) for displacing a control

device (3), such as a valve, a gate valve, a blow-out preventer or the like, for use in
oil or gas production, the electric motor (1) comprising a stator (4) and a rotor (6)
assigned to a motor shaft (5), and a position holding device (7) for exerting a holding
torque on the motor shaft,

characterized in

that the position holding device (7) comprises a plurality of permanent magnets (8)
and/or coils with or without a core material like iron, the permanent magnets (8)
and/or coils with or without a core material like iron being arranged in radial direction
(9) relative to the rotor (6) and the motor shaft (5), respectively.

2. The electric motor according to claim 1,
characterized in
that at least a plurality of permanent magnets (8) have each assigned thereto an

electrical compensation coil (10).

3. The electric motor according to claim 2,
characterized in

that the electrical compensation coil (10) is wound around the permanent magnet (8).

4. The electric motor according to claim 2 or 3,
characterized in
that the compensation coil (10) is connected to a control device (11) for controlling
the magnetic field thereof.

5. The electric motor according to any one of the preceding claims,
characterized in
that the permanent magnets (8) are arranged in circumferential direction (12) of said
stator (4) between the pole shoes (13) thereof.



that the permanent nagnets (8) are arranged in pairs opposite each other
relative to the rotor. 10. The electric notor according to any one of the
pr ecedi ngwol2aivme¢si8har acteri zed in that the el ectric noPOI/EPL)090CIIRS i Ses a
rotor or armature extension (17) projBcting laterally fromthe stator (4)
and the permanent magnets (8) are assigned to said rotor or armature
extension (17). 11. The electric notor according to any one of the
precedi ng clains, characterized in WD 2011/ 006518PCT/ EP2009/ 005184 14 t hat
the rotor or armature extension (17) has assigned thereto a stator

EXte”SBO”Tr(éLgllactW@'rﬁ&oFﬁecd?afnb'tS Wgrdn)é diehd bARBAMgLNims, he stator and is

substantially sl eeve-shaped conpri ses the permanent magnets (8)
on t he i reharactenizeddh. 12. The el ectric notor according to any one of the

precedi ngtth é‘blﬂ‘?an& g%gﬁﬁﬁ{én% ?rgadn%ts (8) are linearly arranged in longitudinal direction
(14) of the rotor (6) and the motor shaft (5), respectively.

7. The electric motor according to any one of the preceding claims,
characterized in
that the permanent magnets (8) are arranged distributed in circumferential direction
(12) of the stator and particularly equally spaced apart.

8. The electric motor according to any one of the preceding claims,
characterized in
that the permanent magnets (8) are arranged at one or both ends (15, 16) of the rotor
(6) and the stator (7), respectively.

9. The electric motor according to any one of the preceding claims,
characterized in
that the permanent magnets (8) are arranged in pairs opposite each other relative to
the rotor.

10. The electric motor according to any one of the preceding claims,
characterized in
that the electric motor (1) comprises a rotor or armature extension (17) projecting
laterally from the stator (4) and the permanent magnets (8) are assigned to said rotor

or armature extension (17).

11. The electric motor according to any one of the preceding claims,

characterized in



that the permanent nmagnet (8) is made frommaterials based on rare earths,
optionally with additions, such as iron, cobalt, boron, or the like. 13.
The posi tWor0Hdl0ai18g devi ce (7) according to any one of PCREPRSSHETBHO]
clains for an electric notor (1) particularly of an actuating device (2)
for displacing a control device (3), such as a valve, a gate valve, a

bl ow out preventer or the like, for use in oil or gas production, the

el ectric notor (1) nprising a stator (4) and a rotor (6) assi ne 0

ot or shéh@ttbsyotoméam%tme eRgieai(hy ( %Ségrtef')ths@tﬂa %%mt@a %)
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of permanent magnhets (8) for éxerting a correspondin ding force on the
rot or (6)angrwhich 6empriaes thespermanenpeagagtsns) ﬁﬂ@h\%t@lfg@ﬁemng arranged in
radial direction relative to the rotor. 14. The position hol ding device
according to claim 13, the position holding device being configured as a

r et r of 2. M electric motor according to any one of the preceding claims,

characterized in
that the permanent magnet (8) is made from materials based on rare earths,
optionally with additions, such as iron, cobalt, boron, or the like.

13. The position holding device (7) according to any one of the preceding claims for an
electric motor (1) particularly of an actuating device (2) for displacing a control device
(3), such as a valve, a gate valve, a blow-out preventer, or the like, for use in oil or
gas production, the electric motor (1) comprising a stator (4) and a rotor (6) assigned
to a motor shaft (5), the position holding device (7) being provided for exerting a
holding torque on the motor shaft (5) and comprising a plurality of permanent
magnets (8) for exerting a corresponding holding force on the rotor (6) or motor shaft

(5), the permanent magnets (8) being arranged in radial direction relative to the rotor.

14. The position holding device according to claim 13, the position holding device being
configured as a retrofit kit.



