ELECTRI C MOTOR | NCLUDI NG A POSI TI ON HOLDI NG DEVI CE The present invention
relates to an electric notor, particularly for an actuating device for

di spl aci yoORONG6718]1 devi ce, such as a val ve, a gate valPC&EP2008/0638but
preventer, or the like, for use in oill 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 hol ding
device for an electric notor. The electric nmotor is connected via the notor
shaft, for exanple, to a screw nut of a thread drive so as to linearly

di spl ace a threaded spindle and to axially displace the control device
accordingly via said sPindIe bet ween an advanced position and a retracted
position. The p&EhRGHRIGMQERE INGHURINGARQSITAONHPLRINGREVICE posi tion of
the notor shaft and thus of the threaded spindle and the control device,
respectively, so that particularly the threaded spindle is prevented from
returning 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.
OnMng to this direct connection, |oop or volute springs need, for instance,
no | onger be provided, which springs, on the one hand, allow for a rotation
of t he ThBPsesesh fvention relateste ap rig giaten, B?W'ICE@‘HM‘PW grepgtuating denvceifarect i on
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devi ce I ng~taken up by s spring. The correspon osition holding
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devi ce an e contr res mal nt ai ne
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the present invention to .further inprove such a notor in such a way that
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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.



construction, conprises |less additional parts for a correspondi ng position
hol ding device and, in particular in case of external power supply failure,
reliably WoevamossiBhe not or shaft from noving out of th@&CAFEPAIAOHSIBOSI ti on
upon a correspondi ng pressure application by the control device, for
exanple. This object is achieved with the features of patent claim1l and of
patent claim13, respectively. According to the invention the position

hoIdin deV|ce conpri se rt romthe eI ctric notor,
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rotor and the notor shaft, said permanent nagnets and/or coils with or
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relative to the rotor and may be used in conbination. The position hol ding
device is here predomnantly part of the electric notor, so that no speci al
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case of a valve, a gate valve, ablowout preventer or the |like as the
control device an uncontrolled displacenent of the control device takes
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According to the invention the position holding device comprises, apart from the other

parts of the electric motor, a plurality of permanent magnets and/or coils with or without a
core material like iron for exerting a holding force or a holding torque on the rotor and the
motor shaft, said permanent magnets and/or coils with or without a core material like iron

being arranged in radial direction relative to the rotor and may be used in combination.

The position holding device is here predominantly part of the electric motor, so that no
special constructional adaptations, or the like, are needed outside the electric motor.
Furthermore, the arrangement of the corresponding permanent magnets and/or coils
with or without a core material like iron can be adapted to every holding torque to be
produced in a simple way both with respect to the local arrangement and the numerical
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



of a conveying line upon correspondi ng pressure application by the
conveyi ng nedium The coil with or without the core are usable when there

i s an extworali/qeser supply. This nmeans that even in a poREPR@ISITBat e Of
the electric notor the permanent magnéts of the position hol ding device
prevent a displacenent of the electric notor and thus e.g. an openi ng of
the control device. The corresponding electric notors may be |linear notors,
t or que tors, or other electrjc motors. . It turns oyt to be of adyantage in
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an intermediate member. Such a torque motor can be regarded in a simplified form as a

large servo motor with a hollow rotor. In the corresponding electric motor, the stator, for
instance, serves to produce a corresponding rotary field while the rotor is equipped with

permanent magnets.

The use of permanent magnets in the position holding device is somewhat
disadvantageous in that upon rotation of the motor shaft and with a corresponding power
supply the electric motor must also overcome the corresponding holding torque of the
position holding device. To eliminate this drawback, a respective electrical compensation
coil may be assigned at least to a number of permanent magnets. The coil is controlled
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



hol di ng device is unrestrictedly applied while with a correspondi ng supply
of the electric notor and excitation of the conpensation coils the nmagnetic
field of wheotigossa8pondi ng per manent nmagnets i s reducedPCRUEPR@LHDS184

consi derably, whereby the holding tordue is al soreduced considerably. As a
result, the electric notor need not overcone such a holding torque or only
overcone it to a mnor extent. To be able to arrange the conpensation coi
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coils are in use. However, it may turn out to be advantageous when the
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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



context in the arrangenent of said magnets in the circunferential direction
of the stator between the pole shoes thereof. In relation with the rotor

t he correspaatVigsiBunber of the permanent magnets nay ePgI/EP200&/0FRYed i n
i near fashion in the |ongitudinal difection thereof and/or distributed
incircunferential direction of the rotor and particularly equally spaced
apart. The arrangenent nmay here al so be provided on the inside of the

stator. However, it is also ssible to provide arrangenents of pernmanent
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the possibility of arrangi ng the correspondi ng pernanent magnets in the

circunferential direction of the rotor also on the inside of the stator
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per manent magnets on its inside. In conformty with the above expl anations

the arrangenent of the pernmanent magnets may be of a |inear and/or radial
type of hapgangement ofthe deenanent magnats may. herg bef agiing like &ipgIin ORBNING  of
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magnet can oma materl based on rare earths, possibly with
additions such as iron, cobalt, boron, or the like. Such rare earth nmagnets

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.



(RE magnets) are distinguished by a high magnetic field strength in
conjunction with very small dinensions. Mreover, such RE magnets exhibit a
great coeWOI20H/M0pEBd strength and are therefore al so us@abiEP2009/003184 case of
hi gh counter-fields wi thout any probléens. At the sane tinme they exhibit a
hi gh tenperature stability. Exanples of such RE magnets are
neodymiron-boron or samariumcobalt magnets. The present invention al so
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2; Fig. 4 1s along I'nal section by analogy wth Fig. 2 through further
enbodl rrents accor d| ng to the invention;

Advantageous embodiments of the present invention shall now be explained in more
detail with reference to the figures attached in the drawings, of which:

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



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

| at er al | YWOBROH{@6518n a control device 3, which is not sROWEPRIVINOTIES det ai |
Such a control device3 is e.g. a valvé, a gate valve, a blow out preventer,
or the like. The corresponding control device can control the flow of crude
oil or natural gas through a conveying line. The control device 3 is

connect.ed by nmeans of .a pjston.rod 25 to a thread drive 2 1. Said drive, in
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electric notor 1, which also conprises an associ ated stator 4 . For reasons
of redundancy, at least two electric nmotors 1 and 20 are normal |y assigned
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conponents, which are here not described; as for their further description,
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in longitudinal section on an enlarged scale and in part. A position
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23 and 24, respectively, may correspond to a closed position of a corresponding

conveying line.

The corresponding actuating device 2 comprises further components, which are here not
described; as for their further description, reference is made to WO 2008/125136 A1.

Fig. 2 shows the electric motor 1 in longitudinal section on an enlarged scale and in part.
A position holding device 7, in particular, can be seen that comprises a number of
permanent magnets 8 and compensation coils 10 correspondingly wound onto said
magnets. In the embodiment according to Fig. 2 the permanent magnets are linearly
arranged in longitudinal direction 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.



arranged in pairs in opposed relation to the rotor 6 on an inside of the
stator 4. The permanent magnets are nmade froma material based on rare
eart hs, opoi2onaldobsiswi t h addi ti ons such as iron, cobalt, poomeegosoosishe |ike.
Exanpl es of correspondi ng magnets are8neodymiron-boron and samari um cobal t
magnet s. The correspondi ng per manent magnets are each w apped on their
outside with a conpensation coil 10, see also Fig. 3, with the coils being

connected to a corresponding control device 11. The permanent magnets are
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shaft 5. Is a section taken along line | of FiIg. from

t he coceelsplsieviogg! Iper nanent nmagnets with conpensation coils 10, pol e shoes
13 of the stator 4 are shown. These have al so arranged thereon coils that
serve to generate a rotary field through which the rotor equipped with
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on themdi6i siafod. the stator 4 . The permanent nmagnets 8, see Fig. 2, are

arranged linearly in the longitudinal direction 14 of the stator one after
the other, and all of the correspondi ng conpensation coils 10 are connected
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conpensation coils and particularly t gnetic fields of said coils. The
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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.



torque generated by the permanent nagnets. At |east the conpensation coils
10 are excited for offsetting and elimnating the magnetic field of the
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upon its operation nust al so overconefthe correspondi ng hol di ng torque of
the position holding device. Fig. 4 is a |longitudinal section by anal ogy
wth Fig. 2 through two further enbodi nents. The second enbodi nent is shown
in the upper half of Fig. 4 and the third enbodinment in the |ower half of
Fig. 4 .1n the second enbodi nent the stator 4 does not extend over the

whol e | eingtdecBhd bRtbddithent the sitbr & aBe§ AbPEXIEND DB ERHEeSWAJIO Bright ofthairefor 4
with a corresponding rotor or armature extension 17. The position hol ding
devi ceb7butdheretenfeojeatstfram dheatatar 4with aceresperding rotorpeawedtyte uct i on of
the p.oéi(ttehgilgahgl. G?Lh@g)ogﬁ%bch%ldzné ﬁeﬁ@@bqggﬁ%n%’dﬁﬂ%'arga %f‘gai exterfiort £
posi ti on hol'ding device 7 conprises a nunber of permanent magnets 8 and

cor r espbedbnstrudiioparidize positiow holdingOdevice ¢ enanasgousatotfrigs. & armchgeireethe shown
in Fig. 2. tFeId ermanem( m[sﬁ%nets 8 are difstributrﬁd i n Fig. é in both

enbodi RBHILN NRING de¥iref SRTTPLFCS P AREES 0T PSMgNGT i inagnets, B andang the rot or
6, respecésptridihg edtpéisationeaiandi laldoytrasial thy asangeseapstidwn indFigi 2sthance,
two rings of permanent nmagnets 8 may be arranged in | ongitudinal direction
14 onePaFT@Iert FRAGEReP SimAISERAESH, Y igofit Peb embadiments  ceumEsTRatRint
magnet §ir8étiganEesk A8 stdter 4 dntdRe tStoPS, k@?e&%ly‘?"an&%‘i'e SlibRasfiallyYqualy ensi on
18, respectlveal%. This nmeans that e.g. the permanent nmagnets 8 according to
Fig. 4spacedsapathded insjanaealtweyings ohreimanest magnetsyd may heeamarngedial y, but

i nst ea - [ ARRG! al so
pr ovi dg’“gi%&@é@'}%ggﬁd?%g"%géoﬁrﬁﬁsg‘giﬁggg%% 'S n%? Ehom%ilhﬁalﬁygg. 4 and 5
f or t hpesakmendimagnets afranged omthd insidec! Ssefdbe dtatorbantl ofemstater extensiprp#d, hal f
of Fi gres%’ecﬁ@e(?y.slthé}é Rlea )éttﬁ Sé.&.qh%Bpe'rr‘%anent magnets 8 according to Fig. 4 are
arranged by analogy with Fig. 3 and Fig. 5, respectively, but instead of corresponding

pole shoes 13, permanent magnets 8 are also provided.

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



substantially provided in the formof a sleeve which can be flanged onto
the end of the stator 4. In the third enbodinent, in the lower half of Fig.
2, the stWO@p1/®6518wW Wi t hout a correspondi ng pol e shoe P8THP20004905184
correspondi ng end 15, so that circunf@rentially distributed permnent
magnets 8 are arranged in the corresponding interior between rotor 6 and
stator 4. A corresponding arrangement of permanent magnets 8 can

subst anti al rovi ded at the other end #% as wel | ies also to

a corr é%‘i%ﬂéﬁ/’ﬁ’é“% tatarextansion 1§ ssednpualprie atanasd %mgf‘gg%ﬁndﬂﬁese

may al gpro@@f@gﬁggm@treg‘%d@lvg ds 15 and 16 of rotor 6 and stator 4 ,
respectively. Fig. shows a sectlon taken along line V-V of Fig. 4. As can

particularly be seen in this section, no perrranent magnets 8 and associ at ed

COWe”F@'S%o%’A%&@n tagérpﬁﬁﬁw ‘flﬁlaX/-Vacff H@AL C;?éf'l[léulg BQ% ER% fpondi ng

ext ens cons ructlon 0 out5|de sai d
ext enssectioh7 no smrmanemtfmagm&ty 8vartdﬂass|me|a$edaqmiapelnsabuostqodstl DorespéctNedy

el ectric notor LEesh ond i ti.on oId neans .7 so be

deor gnBte TeeiBec g e the BRETRaBMd SRphyBA o P B BB oE IR’ "ot or
Wi th S@lébtrﬁ; raetor i sutsiielsdidexteissions & 7 ad macdrﬁéremtytwntfemeTéwnmldonemudctwndl ng
devi ce according to the invention and the electric notor 1, respectively,

i ncl udpﬁﬁ‘eﬁl‘éﬁ”ﬁnﬂi@ﬁ tion hol ding device, also provide a correspondi ng

hol ding torque in case of failure of an electrical supply of the electric
motor, said torque preventing a displacenent of the notor shaft and thus of
t he t hTBagoresRending pasitiobholding mears éimakalise deglesianegeas a velrafit kibgerasa

di spl ageoRide %ﬁe{b%n% Jgeagaﬁc%tgpaﬁh 3uéRh Cp%émaﬂqiormn@asaeyra?amh cation

on the part of ntr evi ce t hrough nveyi
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.



medi um acting on the device. Such an automatic and uncontrolled

di spl acenent due to pressure actuation by the conveyi ng nedi um m ght,
however, Waus”/@ssS18ncontrol | ed openi ng of the conveyi ng PCTAR2000/0pd84h whi ch
t he conveyi ng medi um m ght then unint¥®ntionally flow out in crude oil or
natural gas production. In the event of a power supply of the electric
notor, and in order to prevent a situation where said notor nust

addi tipnal ly be operated against . the holding torque, the c nsation coils
10" ar ePlBMeY BacoRo i Bn TUERKGh LT 81sp oo RbIBsh e ¢he BeRih g -
respecheyibe HbﬁngTB?;é‘r%Ttibﬁ of trRl SlebfrictrhiétoP SbIMABRINEe TRWIGEStol contrBNBeadhstibn AS a
result, the na?ne ic field of the_gfrnanent magnets can be substantially or
fully seayanesaldie moton-tpweptize saedis Brakipg and aecelerating Fuves of the AP,

concei ; [ Ak QF e

ol oot r LTS 1HE ol EfnBaLirhe Spod e R MreH! Moo BRRIDR Eliminee o

t he notherholdiog terque 2 thppesifiorc hbliding deyicenitraugbethe perinagertumagnetsf intthat

not or, _to,perm i f ' nt ..of , e |Jke. er, it
s pos&iohil bty iad EoPREH IR iR coha SRS BR Bine polelfy ot selfREHE ce
t hr ougmdghetsparamyheantomespadiding drivindiaf the.contrbhdevics. dta this erfd, thovever, a
conpensation coils correqugqs tQ }he pogﬁrit of the %erna%fnt gnets

t hr ougACEEIRANANGRANERYPAY 31i'6RStdR the o @ bAtteqe or 8B acqympiier IzRY
howevepgvantage, HySRRBR iM8asoyerhilsreriTlte stanb8RSpower Supplyf therBoipenshfiér ery or
an accunul ator i's of advantage, by which in case of tailure of the standard
power Seilfptan beepe@iisknsati on coils can be operated. As already nentioned
above it is also possible to replace sone or all of the permanent magnets
by a coil with or without a core.Clains 1. An electric nmotor (1),

part i cAsaiready oentinned abave itds alsoipossibl)tofreplade spmecorrall of toe perroanendvi ce
(3), s ve, I a bl owout preventer or the like, for
use in %@ng?aﬁégb%ggagggﬁﬁﬁyygﬁéﬁ%Iectric notor (1) conprising a stator
(4) and a rotor (6)



assigned to a notor shaft (5), and a position holding device (7) for
exerting a holding torque on the notor shaft, characterized in that the
posi ti on Wol2divgesévi ce (7) conprises a plurality of pePgRfPaM098yRet s (8)
and/or coils with or without a core mdterial |like iron, the permanent
magnets (8) and/or coils with or without a core material |ike iron being
arranged in radial direction (9) relative to the rotor (6) and the notor
shaft (5), respectively. 2. The electric notor according to claim1,
characterized in that at least a pl §'aiMey of pernmanent nmagnets (8) have
each assigned thereto an el ectrical conpensation coil (10). 3. The electric
not or according to claim?2, characterized in that the electrical
conpendatAmelectric motod) 1), particuladly doamdctubting deviee €2)t fondigplacing® control The
electric t or .according to claimz2, or characterized,in.th he.
conpensat I BIns 1 xoern Beld, abiofith B GolER e g Fordin
controll i?@r’;}d&s mam%t_tdnctﬁé el_bdtrl”t:hﬁdri]ter)h) o@mpﬁsg\geé eta}t]dSri (@) Ena@rromm@)r ding to
any one of the precedjng, c ns, characterized in that the pernanent
magnet s (3PPiaaed tarar'?alﬁtj’égh?h%)v A8 7 RASIRN %9'5'89 td&‘!lcﬁdﬁ) M?}‘eg'lngsaa'i‘%lg@ﬂat or
(4) bet wqgfquter@, el RofheRaft(13) thereof.6. The electric notor according to
any one of the preceding clains, characterized in

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 a plurality of permanent nmagnets (8) are linearly arranged in

| ongitudinal direction (14) of the rotor (6) and the notor shaft (5),
respect i WweDy01170065lBe el ectric notor accordi ng to any on@®CefEPRIve/OpF18cedi ng
clainms, characterized in that the per®¥anent 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 both ends (15, 16) of the rotor (6) and the

st at or 6 Ahe &IREFRThotsEh¥cording TG detdrithe PRIRHINACIARE Ng to any one of the

preceding clains, characterized in that the permanent nmagnets (8) are
arr anged ¢harpeterizedidposite each other relative to the rotor. 10. The

P Chat ot PURFRT B hefaderd Haddefs @ i I i h MihuadFaREEh' (37,
pr oj ect i nd4) of theabloy () amd theamstonhaft (3)) rempectivedy.per ranent nagnets (8) are

assigned to said rotor or armature extension (17). 11. The electric notor
according to any one of the preceding clains, characterized inthat the

rotor g@r EHd@kbtrie rﬁé_ftbﬁﬁé&d?ﬂin%%)anb%%e&ﬂ&h@Bﬁéi':eﬁlh@rcﬂéiﬁ\s@ stator extension
(18) which can particularly be flanged onto the stator and is substantially

sl eeve- sHpracteii@gedinch conpri ses the permanent magnets (8) on the inside
thereof . ihat 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



12. The electric nmotor according to any one of the preceding clains,
characterized in that the permanent magnet (8) is nade from materials based
on rare E¥P2PE/0068i onal |y with additions, such as ironPC&ahae09/003384 on, or
the like. 13. The position holding deMice (7) according to any one of the
preceding clains for an electric notor (1) particularly of an actuating
device (2) for displacing a control device (3) such as a valve a gate

val ve, a blow out preventer, or the li use in oil gas prog ction

the el ectthatdhgseter of asm%tarﬁpe¥t§nﬁ'@né1E)tmso@sscgi)edatmreéo Po‘itt%tpfe tension;({fkd t o
a nmotor shath céébanfcn%np%@ﬂdr@@dw&tﬁwstgﬁwaﬁe i$ Zﬁbé?é*htf&!y&!éfé‘(/b%% Ear

exerting a holding torque on the notor shaft (5 conprising a pIurallty
of per marangtwhiglysempriges theoperganent magaetsdd) es t!llSﬁ@ thefe®fng force on the
rotor (6) or nmotor shaft (5), the permanent nagnets (8) being arranged in
radial direction relative to the rotor. 14. The position hol ding device
accor dil agrteoelettac mdtdr a¢doedipgdo anywnkaf dierprededingecldimisng confi gured as a
retrofit lﬂ t. . .

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.



