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1 MAGNETIC COUPLING WITH HYSTERESIS, PARTICULARLY FOR
WINDING/UNWINDING DEVICES Thetinvention relates to the field of
magnetic 5 couplings with hysteresis, especially for driving
unwinder-rewinder devices with a torque minimally variable over a wide
range of speeds. Document FR 1 602 519 describes an unwinder-

rewinder device employing such couplers. Each coupler 10 comprises

two coaxial elements rotating one relative to the other, specifically an
induCBENETAGD G S SNGrTEHRE RIS BRE NG ne BRI (TR
poles follow one anoteIRRTH&/ HYRINPINEGIHEMIEESIution about the
axis of revolution, and the other element is 15 made of ferromagnetic
material, preferably magnetically. hard and not previgusly magnetised. ,
The poles of the RAUCHF Bre ¥ormed By &Bctro- agﬁ%?éi érn p%gferlﬁﬁﬁ/rb Fie
permanéhtmagnetst Duriby ahwirtiig or rendnding 2He Wrivé miotofga ing

be kept-ayoormal.speed-duetothe20 passibiities of sliging:the receiver 11y
elementsqureelements g‘?tf]id d relative tofthe moetgrselements or leading
S

eleménfs. ccgf\fflaﬁ:g fo thi: 8oéfuarﬁgﬁt, the fansmitted torque varies little.

Experien&e does showthat at higheslip speeddc 25 ab6ve ait wheinvinder—
unwndndingcthe gansmitteditprque: grews signifieantlyanckintrasively withpler

th%é%%%@%%%’ with, an.increase exceeding for example 6Q% forslip : oo

speeds greater than 2000 rpm. The same applies for the coupler

dekBfibed i 80 doctiient EF-2 026 815! whidif E6hpriseSEN fridittar =7
elementrand anarmaiuréelementrsutable for fatating wore reldtiveto theles

other; theinductorelement having-qing to symmetry of revolution
about the axis of revelution, and the other element is
made of ferromagnetic material, preferably magnetically
hard and not previously magnetised. The poles of the
inductor are formed by electro—magnets or preferably by
permanent magnets. During unwinding or rewinding the
drive motor can be kept at normal speed due to the
possibilities of sliding the receiver elements or
elements guided relative to the motor elements or
leading elements. According to this document, the
transmitted torque varies littlie.

Experience does show that at high slip speeds,
above all when unwinding, the transmitted torgue grew
significantly and intrusively with the slip speed, with
an increase exceeding for example 60% for slip speeds
greater than 200C rpm.

The same applies for the coupler described in
document EP 1 (26 815, which comprises an inductor
element and an armature element suitable for rotating
one relative to the other, the inductcr element having
several magnetic poles and the armature element one or

more permanent armatures with hysteresis.
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several magnetic poles and the armature element one or more
permanent armatures with hysteresis. Z Document FR-A-2 607 333
likewise discloses a coupler magnetic of the same general type, but
focussed on giving a transmitted torque depending much less on slip
speed. 5 According to this document, the armature sub- assembly of the
coupler is in part at least constituted by a moulded paste containing
particles of magnets with hysteresis and an electrically insulating binder

such as BpEX§Radin, thid Paste béihg held on aldupporein 10 theForRot @
a disc paringrheat dissipatibnifaeilites:c The restdtlis thatvariationg incus sed

torgue., priginating essentially from koycault cyueaisdnduced by 1ess on

variations in magnetic flux in the armaturée sub- assembly, are
suBstntiaMy Bninished. 15 However, in this known coupler, on observe
encore idthecarmature sab-assemblysignificant heating crigiadtingefromib-

the, fact that the energy dissipated ins the,hysteresisicyclesds pPOgHYtituted
tregsmltted y d%laSI athcn famhhgs due to poor %her al co%ductlwtg i:fZSO ofi th
th %Ieactr%%tﬁy msul t‘iansg BinG&r, and whieh1iecessi ate aowid%a}%%5|gn for
this egianieisubaasseniblyatbsvold 6Rcdsgivé tempafatiies FORdRE such
other handx document, US §ik29:103 desesibas acoupleswith hysteresis in
Wh&%%f’ff%‘%”%%t%r glement 2R Is C‘%ul%s“EUt%g Q%}%%FJEF Ofeocitities.
electromagnetic poles separa_ltedl angu aﬁy and whereof the armature
element i$"Eonstitafdd By a seties 6FFermanteht atthafiiié maghets VATHIUS
hystetesiasalsa separatad-andularly: Fzachof thesa permanent msagnetsiced

is @Jh%@f%%fi%ﬁgrtiQEOfmagnetic flux in the armature sub-
assembly, are substantially diminished.

However, in this known coupler, on observe encore
in the armature sub-assembly significant Theating
originating from the fact that the energy dissipated in
the  hysteresis cycles 1is poorly transmitted Dby
digsipation facilities due to poor thermal conductivity
0of the electrically insulating binder, and which
necessitate a wider design for this armature sub-
assembly to avold excessive temperatures.

On the other hand, document US © 129 193 describes
a coupler with hysteresis wherecf the inductor element
is constituted by a series of electromagnetic poles
separated angularly and whereof the armature element is
constituted by a series of permanent armature magnets
with hysteresis, also separated angularly. Each of
these permanent magnets i1s in the form of a porticn of
crown made of magnetic material with hysteresis cycles
and 1s mounted on a radially external crown made of
plastic in which 1is embedded a second crown made of
magnetic material ensuring a magnetic bond between the
different permanent magnets. In addition the surface of

each permanent magnet au regard of the inductor element
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30 crown made of magnetic material with hysteresis cycles and is

mounted on a radially external crown made of plastic in which is

embedded a second crown made of magnetic material ensuring a

magnetic bond between the different permanent magnets. In addition the
surface of 35 each permanent magnet au regard of the inductor element 3
comprises a series of radial slots for channelling the magnetic flux, at the
same time attenuating the Foucault currents on this surface alone, and
reififSPEIRG TRE synctRENiSAticH toFqie Bétwedfi the SaPmatidetdrhény the
andihe inductorelement. On theiothers sueacesiofdhe magastas vell asthe

on ihe magnetic crown, pinding fem, the,oucault.currents remain, - 4ng

present without limitation. On the one hand, this does not permit
CORBGTUS STty bétWeen At ard intitttor AOTHY ontREWRRer  the
haadregular teansmitied torque hrelativetottie relativeangulan the other

positioring.of the inductor glement and.afithe armature element-The aimoyn,

Ogl,e present n}\\/entlon |s§1eto eliminate the drawbacks of thegprl,or art and

of
propose’a Hovel 18 couplest, at e sdmé tinté'eAsitng gosd fegulafity oot
torgiis with improndd: performalce ifkermeoeheating., Addtheér aimdstonot

befter-ansurethe regilarty of ; thetransmified torgugand-this wideuct o r
ranges of ggria{iggs of the spegg rg%iven here ihat these 20 v, rit%igns [

in
the prior art were limited by the necessify 1o it heating dus o borque

cori§idérablé théfimal dhfferchtial divation betieen tHOBineePbf the paste the
and the metallie reaterial constitutingribe armature esupportn2 To this |

end,an%gg@ﬂgfﬁu@%rwﬂ%h%%%@ggysinv@ﬂtion is to eliminate
the drawbacks of the prior art and propose a novel
coupler, at the same time ensuring good regularity of
torque, with improved performance in terms of heating.

Another aim is to better ensure the regularity of
the transmitted torgque, and this 1in wider ranges cof
variations of the speed (given here that these
variations in the pricor art were limited by the
necessity to limit heating due to considerable thermal
differential dilation between the bkinder of the paste
and the metallic material constituting the armature
support).

To this end, a magnetic coupler with hysteresis is
proposed according to the invention, comprising an
inductor sub-assembly and an armature sub-assembly
suitable for rotating relative to one another, the
inducter sub-assembly having a plurality of magnetic
poles and the armature sub-assembly having one or more
permanent armature magnets with hysteresis,
characterised 1in that the or each armature magnet is
made in the form of a crown in a single piece of
magnetic material with vwvertical hysteresis cycle and

comprises attenuation through—slots of radial currents
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proposed according to the invention, comprising an inductor
sub-assembly and an armature sub-as§embly suitable for rotating relative
to one another, the inductor sub-assembly having a plurality of magnetic
30 poles and the armature sub-assembly having one or more permanent
armature magnets with hysteresis, characterised in that the or each
armature magnet is made in the form of a crown in a single piece of
magnetic material with vertical hysteresis cycle and 35 comprises

atteAGatcirihteGghiglots of rhliafduifents Aneddh éxtending friHeerential
diregtien: of the circumferential spread of the crown. Certain preferred

though nenclimiting aspeets,of.this Gouplar are thefollowing,5 Za,seLof ¢

slots offset relative to one another is provided in the radial dimension of
the- Brotvr BetweEn Sitolter edgd AR H&drner edge. * each slot has an
angular spreadsstbstdntially tgreatersthan that of awpole of thesinductoner is

suby1Q agsembly. t the slats.exiend according 1o eirclgs CORERIUIC With,een
the centre of the crown. *éhe gircles are essaentially equidistant from one
another °5 ¥ thé 8 sadh drmattire Hitighet Emade of magnetic

iron-chrorhi.m<obait alfoy = the & eddtuarhiaturé iggriet Ragatrans lally

betyveen crowpnuidth and thickness greates thayrapproximately: St thes ulb-
or each armature magnet is borne by a flange 20 made of non-magnetic

asse .. . . . . e . . .
metallic matérial with high electric resistivity, in particular greater than 5
* the slots extend according to circles concentric

with the centre of the crown.

* fthe circles are essentially eguidistant from one
another.

* the or each armature magnet 1s made of magnetic
iron~-chromium-cobalt alloy.

* the or each armature magnet has a ratic between
crown width and thickness greater than approximately 3.

* the or each armature magnet 1s borne by a flange
made of non-magnetic metallic material with high
electric resistivity, in particular greater than 5
uohm.cm, and with high thermal conductivity.

* the flange is made of stainless steel.

* there 1s close surface contact between the or
each armature magnet and the associated flange.

* there is a thermally conductive paste between
the or each armature magnet and the associated flange.

* the or each flange has, opposite the armature
magnet, heat-dissipation fins.

* a number of slots per concentric level {(Fl- F4)
and a number of magnetic poles of the inductor sub-
assembly are not multiples of one ancther.

Other aspects, aims and advantages of the present
invention will best emerge from the following detailed

description of a preferred embodiment of the latter,
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pohm.cm, and with high thermal conductivity. * the flange is made of
stainless steel. * there is close surface €ontact between the or 25 each
armature magnet and the associated flange. * there is a thermally

conductive paste between the or each armature magnet and the

associated flange. * the or each flange has, opposite the armature

magnet, heat-dissipation fins. 30 * a number of slots per concentric level

(FI- F4) and a number of magnetic poles of the inductor sub- assembly

aré heemultiples Bf Bne@nother OtREraspedts, amsahd advahtagesist 1n
the-presest daventionhwillaest emerge fremthedollawingrdetailed 35
descriptiog; &Brer[er&esd %“QPQéWe']ftnOf E%%'SHE&&@% ”fg’i"é{%y hction
non-limiting example and made in reference to the attached diagrams, in

which: Figife55 Fviewin I6igittidinal axigsechion Soficrfagnetg o the
couples with hystenesiscaccoading to the 5 present invention, and Figure 2

is a frontg) elepation,of aumagnetic armaturg elempentof thecouplef of net s ¢
Figure 1. In reference to Figure 1, this shows a man%gnetlc coupler with

hySterésis tesfighatist ovérhll by Feferéide 10umerar 1 which
comprises an irdifctorsub-dssembly 2 the geretal shape of adiseandtic

anasmsture sub-assembly-6 comphisingto-assembled armature padsdhce

and 8 si'g:ua edlon eléher side of the inductor sub-dassemblyé tl%ggnduct%r

sub-assen ly dnd't éca}}mgﬁf?g i%ss%%-a@s%erﬁglyuaﬁg to rotate Terative ]tc}/ :

onéanéther @ee6rding tolaraxisA by means ofdblers:20. AHesiheGetors b~
sub-assembly Zis consgtittitetty acwo assembled armature parts 7

and & situated on either side o©f the inductor sub-
assembly, the inductor sub-assembly and the armature
sub-assembly able fo rotate relative to one another
according to an axis A by means of rcllers 20,

The inductor sub-assembly 2 1s constituted by a
plateau 2 made of ferromagnetic material bearing two
permanent magnet zones in the form ¢of crowns 4 and 5,
and extending in an output shaft 14 abkle to rotate
between the rollers 15. The permanent magnets 4 and 5
define alternate magnetic poles of regular angular
spacing, and for example 24 poles each occupying an
angular width of 15°.

The two armature parts 7, 8 respectively comprise
two armatures 11 and 12 mounted on respective supports
or flanges 9 and 10.

Each armature 11, 12 is formed bky a solid
permanent magnet with hysteresis. An iron-chromium-
cobalt alloy, having between 26 and 30% by welght of
chromium, from 7 to 10% by weight of cobalt, the
complement being iron 1is preferably selected as magnet
material. A property of such a magnetic alloy is a
vertical hysteresis c¢ycle, and in particular residual

induction of preferably between 8000 and 13000 Gauss
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plateau 3 made of ferromagnetic material bearing two permanent magnet
zones in the form of crowns 4 and 5, 26°and extending in an output shaft

14 able to rotate between the rollers 15. The permanent magnets 4 and 5
define alternate magnetic poles of regular angular spacing, and for

example 24 poles each occupying an angular width of 15. 25 The two
armature parts 7, 8 respectively comprise two armatures 11 and 12
mounted on respective supports or flanges 9 and 10. Each armature 11,
12118 forme 8 BYE 36lid Hefrhanent Hiaghist With hystefésigsan 50 and 800
ironechsamilEm- 3hepbak adloy, havinghelweens26:and 30%chy weight o£ 000

chramiym, from £ to 10% py,weight af,cobalt, the camplerent pelng wgn , 4

is preferably selected as magnet material. A property of such a magnetic
allgi}Q% g%ﬁ%%ystereas cycle, and in particular residual 35 induction
of preferably:betnween83000=arrb1 3000<Gausstt €dreacoercitivediefhivity,

strepgth.of @Neﬁﬂe%(%@'ﬁd %@Qarpe&tedéq%{ﬁ mere p E@QM% N4
9000 and 12000 Gauss forac ermthg field stren th of between 50 an

300 'Gdtstdts A Sudly Maghéts ards have MGH %Fecﬁlc R&Rvity, Bipically
gredmerthaioreglal fo) appiorimately 40 pOhm.cm and more preferably

greater ﬂ’[@ﬂdﬂ}&ﬂﬂakﬁ&o@ﬁ%@?&im@@'y 60 pOhm:go: Anatherpseperty ot -
this gﬁe of, m?gnet is %Qé;verg e%nduaqclon modlflcgg%n coefglmegt oleSS
0, an

less " than" approxma more pre erably?esst an
approximateRr0.0596 tleh]@ t)fbefb‘i‘ magtet Gerératescdighifibant togee than
approximately 0.05%.

This type of magnet generates significant torque
with minimal sensitivity to temperature with relatively
weak magnetic fileld inductors. This advantageously
reduces the volume of the inductor magnets and their
thickness in particular.

Also, the armature supports 9 and 10 are made of a
material having high electric resistivity, typically
greater than 5 upochm.cm, such as stainless steel of the
304 series.

This limits recirculation of currents in the
armatures 11, 12 and thus limits heating as well as
dependence on torque with relative speed between
inductors and armatures.

The supports 9 and 10 are provided on their outer
faces with cooling £ins 90, 100 participating din
evacuation of the heat engendered in the armatures.
This heat evacuation 1s carried out all the better
since proper thermal conduction is assured between the
magnets 11, 12 and the respective supports %, 10. This
can be done either hy clese surface contact between
Lhese pleces, with appropriate shaping precision, or 1f
necessary by adding between them a high thermal

conduction paste.
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with minimal sensitivity to temperature with relatively 15 weak magnetic

field inductors. This advantageously reduces the volume of the inductor
magnets and their thickness in particular. Also, the armature supports 9

and 10 are made of a material having high electric resistivity, typically 20
greater than 5 pohm.cm, such as stainless steel of the 304 series. This
limits recirculation of currents in the armatures 11, 12 and thus limits

heating as well as dependence on torque with relative speed between 25
inductors’dhd &fifattites! Thet§ippdirts 9 ARET0 are provided én their €ach
outeimfacesavithepoling fing 9Q,2100zartidipatifg i evdcuaticrofithecrown

heat.gogandered in the.anmatuyes,, Liis heat evacuationds cagiegiqutiall

the better 30 since proper thermal conduction_is assured between the
m&griete 1315 and e respetiive sdpporis . 10. THiS 84 De done tese
eithewby tlose surfadecontadinbstweéérs thesetpiecesy withaptdpriate said
shapingarecision, or if necessary by adding between them a high thermal

35 condugtion paste. 7 In aﬂdﬁdition, aggl asishowg in Fégﬁu}{glzé e&gl&th

armature magnet 41915 hasthé ¥stm-of a sSiidcrown ousifig 4 series of ~©

thretghsiets srte Aded 16 timitithe ogifbulatioh of Fadial FeuadlEeirdrits in Y

these praagnets..and thiss limik the-hegting-generated inrsaid: magnetsssent

T N sl R s T

‘Né§ﬁﬁles uniformly spaced between the exterior and
interior of the magnet in the form of a crown.

Here, four levels of slots Fl1 to F4 are provided,
the outermost slots bkeing designated by Fl1 and the
innermost slots being designated by F4. The circles on
which these slots are situated are uniformly spaced
between the exterior o¢f the crown and the interior of
the crown. In addition, the slots of one level overlap
with the slots of an adijacent 1level, given that the
spread of the slots along the respective circles 1is
preferably cumulatively greater than the spread of
interruptions which separate the slots and ensure
mechanical cohesion of the piece.

In addition, each slot preferably extends in the
circumferential direction, cover a plurality of adjacent
poles.,

In the present example six slots per level are
provided, each extending over an angular amplitude of
the order of 40 to 50° with angular offsetting of
around 15° from the slots located at a certain level
relative to theose located at a level immediately
adjacent, as illustrated.

Because of the material with vertical hysteresis
cycle used for the armature magnets 11, 12, which helps

reduce the size and particularly the thickness of the
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10 preferred example they are arranged on concentric circles uniformly
spaced between the exterior and interior of the magnet in the form of a
crown. Here, four levels of slots Fl to F4 are provided, the outermost slots
being designated by Fl and the 15 innermost slots being designated by

F4. The circles on which these slots are situated are uniformly spaced
between the exterior of the crown and the interior of the crown. In

addition, the slots of one level overlap with the slots of an adjacent level,
givErthat fhie 2055pP6ad of the SiBtS @loRg thé fespBetirldirciesgstrically
preferably: etimellatively greatenthanithedspread of hotesruptiansowhich, and

sepauals fhe siots and ensure mechanical.Gongsion, of the piece. 10y, ren: -

addition, each slot preferably extends in the 25 circumferential directlonJt ,
over & bhithiitybf atjatet pdles.ifthe préseht&kamplesix Siots pgr “Hin
levetare: previded; eable extending tover an ahgulai amplitude of che@etween

ordefof 49 to 50 with angular offselting ,0f 30,aroundi13 froptheslatsn  and

located at a cert%in level relativg fo thoge located at a level im@edi%the(l%/ 5
adjdlBht, as MUSHATST BREaISE O the Matsridl withvertitar AySteresis ™ °
cytlé usedforthesdrnmatrecmbgnésall oawhich-hélps 35:faticeithethat

sizerandearticwlarly-the thisknessf tha-8 iadugtermagnets, beeause:ofl a
the b%relcy %Iectrica#y coplguctive material utilised for the media 9, 10, and

. I uoe aXl.a 11 4. . . . .

flnaﬁay becaulse‘ojft e?ormatlon of radial current- limitation slots in the
armature$ extrensely Hif 5 arhfatesScartbe nates Ripically withaatio the
betweehut shaft of an electric motor M illustrated

partially to the left in Figure 1 is achieved by means
of a conventional coupling which dees not need to he
described in detail. The inductor sub-assembly is scolid
in rotation with an output shaft 14 mounted 1in a
chassis 10 of the coupler by means of rollers 15,

It is understcood that the present invention 1s not
limited to the embodiment described hereinabove and
illustrated in the diagrams. The expert will know how
to contribute numerocus variants and modifications.

In particular, a ccupler can be made with

- a gingle active face to reduce costs,
especially when the torgue to be transmitted is
not too high;

- a number of slots per level and a number of
magnetic poles which are not multiples of one
another ;

- a number of fixing screws Lfor the crown of the
armature on its supports (%,10) and a number of
magnetic poles which are not multiples of one
another.
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the width of the crowns in the radial direction and their thickness
according to the axis greater than 3, without causing substantial heating.
The result is that the coupler can be made more economically, and with a
10 reduced axial bulk. Driving the armature sub-assembly 6 with the
output shaft of an electric motor M illustrated partially to the left in Figure
1 is achieved by means of a conventional coupling which does not need
to be 15 described in detail. The inductor sub-assembly is solid in rotation
with an output shaft 14 mounted in &1@wRSis 10 of the coupler by means
of rollers 15. It is understood that the present invention is not limited to

the embodiment desgrhe bereinaboye ani 20 lysiraedindte. . 1

diagrams. The expert will know how _to contribute numerous variants and
mddifféations i partictiar & eduplercars BERHdE with - A<ingie ftiveture
faceutoreduerlcbsgts, @specialy:ivhen the torguestolbe transmittedsis ©26 one

not oo high; - a pumber of slofs pepleveland,a nYmber of Magnetic, ra1 ity

poles which are not multiples of net another ; - a number. of fixw:%B crews ‘
forthe EroWHSFthe B0 darmatiie on its suppBiRs (9, 10) BRd & RGmbar f ¢
mdgpreticpoles whiclr arenoe multiplesiofohe anvthen!® ClawasdtA with
magpetic coupler with hysteresis (1) comprisingan MAduelRE the or each
subghselbl Rland an AIMAUIR SO AREIRYOSIAI B i 4
single piece of a magnetic material with wvertical
hysteresis cycle and comprises through-slots (¥l - F4)
for attenuating radial currents, each extending in the

direction of the circumferential spread of the crown.

2. The magnetic coupler according to claim 1,
characterised in that there is a set of offset slots
(F1 - F4) one relative to the other in the radial
dimension cf the crown, bhetween 1fts culer edge and its

inner edge.

3. The coupler according tc any of claims 1 and
2, characterised in that each slot has an angular
spread substantially greater than that of a pole of the
inductor sub-assembly.

4. The coupler according to any of claims 1 to
3, characterised in that the slots extend according to

clrcecles concentric with the centre of the crown.

5. The coupler according to claim 4,
characterised in that the circles are essentially

eguidistant from one anocther.
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another, the inductor sub-assembly having a plurality of magnetic poles

and the armature sub-assembly (6) hé\ﬁng one or more permanent
armature magnets with hysteresis (11, 12), characterised in that the or

each 10 armature magnet is made in the form of a crown in a single piece

of a magnetic material with vertical hysteresis cycle and comprises
through-slots (FI - F4) for attenuating radial currents, each extending in

the direction of the circumferential spread of the crown. 15 2. The

magnetic touplertatc ity forcldfce L eharactefised in thdt thdréiga set T
of effsetistots o - F43 aneirelative to thecother indtheradiamdimensionsefinet

the, crown, pefween its oLier edge anglits, J0;inner;edge. 3, 1He.qoupler, . ; ¢

accorglng to any of claims 1 and 2, characterised in that each slot has an
angtitarYspread substantially greater than that of a pole of the 25 inductor
sub-assembly. 4. The coupler according to any of claims 1 to 3,

characterised inthat the slots extend aceordingdg circles.concantrig with
the _centre of the crown. 30 5. The cou;%ler accordlng tg claim 4
shtially” edil

charactenga it that 7€ cirdles aré ess GRtaRtfiémigre magnet
anbther.a0r 61 The beupleraccording to'amof claimhs o ness greater

charagteriseship:thatthe 10F each armature magnet (11, 12) is made of
magnetic iron-chromium-cobalt alloy. 5
8. The coupler accerding to any of claims 1 to
7, characterised in that the or each armature magnet is
borne by a flange (9, 10) made of non-magnetic metallic
material with high electric resistivity, in particular
greater than 5 uchm.cm, and with high thermal

conductivity.

9, The coupler according to claim 8,
characterised in that the flange is made of stainless

steel.

10. The coupler according to claim 8 or 9,
characterised in that there i1s close surface contact
between the or each armature magnet and the associated

flange.

11. The <coupler according to claim 8 or &,
characterised in that a thermally conductive paste 1is
provided between the or each armature magnet and the

associated flange.

12. The coupler according to any of claims 8 to
11, characterised in that opposite the armature magnet
the or each flange has heat dissipation fins (8C, 100).



7. The coupler according to any of claims 1 to 6, characterised in that the

or each armature magnet has a ratio Between crown width and thickness
greater than approximately 3. 10 8. The coupler according to any of

claims 1to 7, characterised in that the or each armature magnet is borne

by a flange (9, 10) made of non-magnetic metallic material with high

electric resistivity, in particular 15 greater than 5 uohm.cm, and with high
thermal conductivity. 9. The coupler according to claim 8, characterised

in that thel flangé lsEmade b Stainfess° 20 Stéel. 1D, TRE codplérlacedrding to
to claim 8-01:9,2 eharacterisediin thatthere is closegisfacecontactots per

be%%%gbf ,q'-each armatire magnet and the associated n?a%ﬂ%r%qec lg;loles

The cou according to claim 8 or 9, characterised in that a‘thermally
coﬁdFucE & pé§f§1’i§tﬁﬁbv®%@?\ﬁ§@# fie GHeach ArmAture wfagiiet SAd °ne
thexr30tassociated flange. 12. The coupler according to any of claims 8 to

11, characterised in that opposite the armature magnet the or each flange
has heat dissipation fins (90, 100). 35 11 13. The coupler according to

any of claims 1 to 12, characterised in that a number of slots per

concentric level (F1-F4) and a number of magnetic poles of the inductor
sub-assembly are not multiples of one 5 another.



