DESCRI PTI ON The present invention concerns an el ectromagnetic notor,
particularly adapted to operate in a pol yphase ener gi zati on node,
preferably three phase. Such type of notor, which is in particular
described in the patent CH 540 597, generally i ncl udes, on the one hand, a
rotor provided wth a permanent magnet of the bipolar type, and shaped to

furnish a @%&2%@_& to a mechanismto be driven and, on the other hand,
a stator on I C ‘are arranged t hree ener gi zati on wi ndi ngs
respectively driven by an appropriate control circuit. The stator is
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The stator is provided with a peripheral stator portion
h'aving a form essentially circular which forms around the
rotor a low reluctance magnetic circuit. Three branches
extend from such peripheral stator portion towards the
axis of rotation of the rotor so as to form, through their
free end, three polar expansions.

Such branches are normally oriented towards the
rotational axis of the rotor and they present longitudinal
geometric axes intersecting substantially at the rotational

. axis of the rotor, and displaced from one another by 120°.

;K_, Each of the driving windings which may be energized by
one of the phases of energization via the control circuit,
is mounted on one of the branches and generates a magnetic
flux. In driving the control circuit, generally one
associates several magnetic fluxes with the permanent
field of the magnet which, by creation of a mutual couple,
cause the rotor to turn. '

Such type of mofor exhibits numerous advantages.
It offers a good 'yield,- '.but also it is particularly

adapted, as much to function in continuous rotation as in a

bidirectional mode.



particular structure such as has been defined herei nabove, one encounters
probl enms of high manufacturing costs which evidently limt its interest,
above all when it nust be enployed as tfalAsducer or again as driver in a
relatively high nunber of copies for each product, as is generally the case
i n applications such as robotics, autonobiles, aeronautics, aerospace or
again bi onedi cal engi neeri ng. In effect, the nDtor previously descri bed
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be able to offer adequate output characterlstlcs.

Other embodiments of motors realized according to the
prior art are disclosed in documents WO-A-89 02 670 and GB-A-
2 054 978.

The present invention has as purpose to overcome such
difficulties by furnishing an electromagnetic motor capable
of operationg in a polyphase energization mode, preferably
three phase, of éimple construction, that is to say, capable
of being made in very large series at a very low cost price.

Thus, the present invention has as its purpose an
electromagnetic micromotor adapted to operate in an n-phase
energization mode, n being 2 3, and of the type comprising :

- a rotor which includes a permanent magnet and which
is capable of furnishing a motor couple to a mechanism to be
driven,

- a stator provided, on the one hand, with a
peripheral stator portion forming a low reluctance magnetic
circuit and, on the other hand, with an interior stator
portion shaped to receive the rotor, such interior stator
portion being surrounded by a peripheral stator portion,



capabl e of furnishing a magnetic flux through a core, such w ndings being
adapted to be coupled through a control circuit to an electrical source so
as" to be respectively energized by n phases for said source, - n guide

pi eces for the magnetic flux arranged on the interior stator portion and
including first and second ends, said first ends respectively formng n
pol ar expansi ons and n pol ar pieces, said rotor being pivotally nounted
bet ween such pol ar expansiqgns and at a radial distance therefrom which
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said interior stator portion is a thin plate having the shape
of a star the branches of which, which form said guide pieces
for the flux, extend towards the peripheral stator portion ,
said windings being mounted on and respectively anchored
mechanically at least to the second or free ends of said
branches.

According to a preferred embodiment, ‘the windings
are anchored ontq said branches through their core which
is mounted onto at least one of such branches.

o There is also specified that the interior and
peripheral stator portions are primarily formed by a unique

monolithic stator piece in association with the n windings.

Furthermore, the n windings are mounted on the stator
Piece independently of the assembly of such piece on a
support, the n windings being assembled on such piece and
being capable of being indiscriminately replaced before
or after assembly of the stator piece on said support.

According to another embodiment, the two stator
portions respectively peripheral and interior are
mechanically distinct and independent, the interior-stator



through the energization w ndi ngs being capabl e of occupying nultiple
angul ar positions relative to the peripheral stator portion. It wll be
under stood that thanks to these enbodifehts a not or and nor e
particularly a transducer or electromagnetic operator has been
provi ded capable of operating in a pol yphase energizati on node (and
preferably three phase), the different constituents of which nay be
manuf actured in a sinple manner and at .a relatively high cadence, the
assenbly omosttmﬂ diwhieherits cheuntied muntke oeréphenal atatiesr pcgtt/iwg

rise to Slte SHAUIRILL P FAdNTs bEWE FINER of locdlibyinde

not ed that the arrange two stator portions, respectlvely

peri pher al Makei PIg cangilanipes st ionserelat brestei the i rarpharabt 5§23 Bar of
such not orpotidh permt the obtaining of different output characteristics
on the basis of a single construction with furthernore the possibility of a
total optim zation of the volunme occupied by such notor. Such variable
character and SUthWDblihézanﬂeNS@bOdhéhﬁﬁlnhankﬂ«hotﬂh&gﬂﬂemhndtmem@ectrum

of use of uchmg?%ers aaaMay migeve! lpandes S0 ‘M“‘ﬂhééﬂ sAL&EXtrege

reduced v out put power suff|C|ent for the a I cation to mhlch
it is intRIETDMAINREE: LR ERYes @Strl%e%ve;mqwemn fruablgpeaf

fol I owi ng d&ieatmu fihhe cts'éw@wséieéﬁérgttaﬂwhl ﬁlbdéol(la%s PR&ESrA By
reference to tta hed dr aw i ven sol el way _of exanpl e, and in
Whi ch 11 gutEea phageive i GreterRalnmatei agies | e nBAYs 28t he
not or accadhiufpdtutd® iiavent sampléhanairest randgrat i relatigedyr diight o

t he i nvent uch th $ S according to,a flrst enbodi ment
o gur o FU e Ehen ePBhEl, St onneh Fiadt | Arpepls' wdbited”

i nt ended tantfar npeé aamtdmerco@i‘emw arneeharltpsmctwnietely standard

operations.  Furthermore, it will be noted that the
arrangement of two stator portions, respectively peripheral
and interior, offers numerous possibilities of adaptation
of such motor which permit the obtaining of different output
characteristics on the basis of a single construction with
furthermore the possibility of a total optimization of
the volume occupied by such motor.

Such variable character and such optimization of the
volume taken up open up the spectrum of use of such motor,
as may be well understood, which for an extremely reduced
volume offers output poWer sufficient for the application
to which it is intended.

But other advantages of the invention will best appear
following reading of the detailed description which follows
taken in reference to the attached drawings given solely by
way of example, and in which figures 1 to 5 are top views
respectively of five embodiments of the motor according to
the invention. '

The electromagnetic motor according to the invention
such as that which is shown according to a first embodiment
on figure 1 includes in a standard manner a rotor 1 which is



driven (not shown). ‘Such notor otherwise includes a stator 2 including a
stator piece 10 fashioned in the formof a plate stanped out of a materi al
~preferably of high magnetic perneabil+t%,-for instance of an alloy such as
that sold under the trade- mark "Vacopern. Stator 2 is adapted to interact
magnetic- ally with rotor 1, either to cause it to occupy different
positions of stable equilibrium or to drive it in rotation around a
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an attached cage (not shown).

The stator piece or plaque 10 of stator 2 includes
three branches 4, 6 and 8 of identical aspect and displaced .
from one another by an angle A of about 120°. It is noted
that the three branches 4, 6, and 8 are thus arranged on
a common and unique stator piece 10, the central region
of which, extending from the ;‘btor rotation axis XR1l up to
the first contour line represented in broken mixed dashes,
forms an interior or central stator portion 12, the free end
regions or points of which constitute furthermore portions of
a peripheral stator part 14 which extends between the first
and a second contour line represented also on figure 1 by
broken mixed dashes.

The stator piece or plate 10 énd, a fortiori, the
interior stator part.12 exhibit a star form.

It will be noted that as to the peripheral stator
portion 14, it has a gene'ral allure of an isosceles
triangle and in particular an equilateral triangle, in
surrounding on one hand rotor 1 which is substantially
arranggd at its center, but also on the other hand the

interior or central stator portibn 12.



the peripheral stator part 14, but as is well understood, it could have a
different aspect, for instance circular. The central or interior stator
portion 12 is thus essentially forned remthe three branches 4, 6 and 8
and nore particularly fromtheir portion which extends fromthe vicinity
of rotor 1 towards the exterior of stator 2, nanely towards the
peri pheral stator portion 14. Such three branches 4, 6 and 8
respectively show a | ongi tudi nal geonetric axis XL4, XL6 and XL8, such
three |ongitudiHe ageylketersle gﬁaamés& I#E®h adé nopraferwedhdor
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The nDtoﬁnacgﬂqungAEQ tgﬁchnvf§ﬁ§99ua§nal axes XL4, XL6 and XLS8,
and more particularly the branches 4, 6, and .8 which
materialize them, are preferably arranged in a cohmon plane
which constitutes a plane of the electromagnetic field.
To this end, -it will be noted that this electromagnetic
motor is of the radial field type, since the magnetic field
or fields which are created in stator 2 exhibit an
orientation normal to the axis of rotation of rotor XR1.

Branches 4, 6 and 8 can at least partially extend
o in differgnt planes and be oriented parallel to one another

and'to the rotational axis XR1 of the rotor.

The three branches 4, 6 and 8 respectively exhibit
first and second ends 4a, 6a, 8a and 4b, 6b, 8b; the first
ends 4a, 6a and 8a of the three -branches 4, 6 and 8 form
pdlar expansions EP4, EP6 and EPS8 facing which rotor 1
is capable of being brought to rotate. To this end it
will be specified that rotor 1 preferably includes a
permanent magnet preferably of the bipolar type having
standard North-South diametral magnetization, such
magnetization axis héving been shown on the figures by
an arrow pointed in the direction of the North pole formed



“not limted to the enploynent of a bipolar rotor, but could also as is well
under st ood be equi pped with a rotor of the nultipolar type. It wll be

furthernore noted that the three branchgs_4, 6 and 8 are magnetically and
mechani cal |y coupl ed anong thensel ves at the central or interior stator
portion 12 through their first ends 4a, 6a and 8a. Such first ends 4a, 6a
and 8a are accordingly coupl ed together by isthnuses 16 which have as
function to formsaturation neans for the magnetic.flux which is generated
in stator B sueh magrebei nFhGefMPkEr agctarging| (ko shher 4nveR tiahsisThus,
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saturation means for the magnetic flux which is generated '
in stator 2, such means being defined as first flux

saturation means.

Thus, the most central region of the interior stator
part 12 which, as will be noted, thanks to the arrangement
of its branches 4, 6 and 8 shows a general Y aspect, is
pierced at its center by an orifice 20 of which the lateral
wall, which is continuous and circular, materializes said
polar expansions EP4, EP6 and EPB. Branches 4, 6 and 8
constitute the pole pieces of the stator part or plate
10 and more particularly, of the interior or central stator

portion 12.

Rotor 1 is mounted in orifice 20 aﬁ a certain distance
from the lateral face thereof and in particular at a
certain distance from the polar expansions EP4, EP6 and
EP8, such play constituting a gap E1 which will be defined

hereinafter as first gap.

As to the peripheral stator portion 14, this is
constituted partially by second or free ends 4b, 6b and
8b of. said branches 4, 6 and 8 of the interior stator
portion 12 and, more particularly, by the peak of such



"28 of conducting wire in nunerous turns, over several coaxial ranks around

a core 30. Such wi ndings 22, 24 and 26 are all capable of generating a

-magnetic flux by having an electric cur8ent pass through them preferably

comng froma three phase energi zation source driven by a control circuit,
generally of the electronic type (not. shown). Each .of such w ndings may be
fed by one of the three phases of the three phase energization source. It
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respectlve ffrce (not erenced) nay be engaged
i nstance B §§¢eﬁP%E9%WﬁQ#PQ5§QEH§é§ed in the free ends of the respectlve
ra nches 4, 6 and 8. -9- It is thus to be understood that the three
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windings as phases, but also as many phases as one has
branches and expansions and pole pieces on the stator.

Windings 22, 24 and 26, which in the most simple
operational mode all form energization windings, include
respectively first ends 22a, 24a and 26a and second ends
22b, 24b and 26b. Such energization windings 22, 24 and
26 and more particularly their respective 1longitudinal
geometrical axes XL22, XL24 and XL26 extend preferably
in a single and common plane which is parallel to that formed

_ by the axes XL4, XL6 and XL8 of the respective branches 4, 6
. and 8.

At the two ends of the three windings 22, 24 and 26
are provided lugs 32 fixed to corresponding cores 30, such
lugs 32 being advantageously integrally formed from the
same material.

Lugs 32 form assembly means for the windings 22, 24
and .26 onto the stator piece or plate 10 and more
particularly onto  the branches of the interior or central
stator portion 12 by including respectively an orifice
(not referenced) in which may be engaged for instance a
screw 34 which is engaged in the free ends of the respective
branches 4, 6 and 8.



anot her in being each nounted and anchored on the two respective free ends
of two distinct neighbouring branches. The six lugs 32 which are by one of
~their sides of greater surface which 49 preferably planar, in intimte
contact with one of the lateral faces of branches 4, 6 and 8, but also the
cores 30 and the free ends 4b, 6b and 8b of branches 4, 6 and 8, together
materialize the peripheral stator portion 14 and form a nagnetic circuit
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direction of each of the corresponding w ndings. Thus, each of branches

4, 6 and 8 exhibits i the ICI its first end 4a,.6a a 8a, _a
wi dt h which i n’&‘%aé’é%‘ @H/gli‘r@rhesu‘% PPFst“gn'Eih?bﬁvaF& eghePEecond

end 4b, G@reﬁber aSsdxtfatdif.' b:hlldhneis opréberdbbpchdarkr 6 and thwdnmgbei s

relatlvel t is to say.on h er.of 0.5 err] hi s
subst%%??a‘-ryw staﬂ? olﬁ )éh%con E% 9 facefsregf cf(lfbczéleén and 8b of

such br anei@s84, betared s® fiherscarescFhiand thet Eneagemdsndbf,oréb tdmd not or

ONto a SgPPast tﬁf‘aﬂ{ﬁlfé? sTfma guchebseen&ndsndl £ 20U B Qr e

preferably transvers |erce by an orlflce openi ng out  (not
r ef er enceRGrhpReraht éﬁaéert oP%EbWe T4 ardefonn n%aﬁ'égé?\ettlﬁe BHoreu kit

\Ype, suctmi of 1Qow ama nlaehb 4PetlEadfBeONatbEnd’ OtA5| Y Cahad gnpport.

IT"is alsp to pbe noted t t he second end 4 6b and 8b
O terJPor or central stator portJE]o 1b2

It will also be specified that each of branches 4,
6 and 8 shows the form of an arrow the base of which
constitutes on one hand the first ends 4a, 6a and 8a and
on the other hand, the corresponding polar expansions EP4,
EP6 and EP8. The bodies of these branches or arrows open
out in width from such base towards a head or peak which
extends in the direction of each of the corresponding
windings.

Thus, each of branches 4, 6 and 8 'exhibits in the
vicinity of its first end 4a, 6a and 8a, a width which
increases progressively from such first end towards the
second end 4b, 6b, 8b; as to the thickness of the branches
4, 6 and 8 whlch is relatlvely small, that is to say on
the order of 0.5 mm (0.5 «+ 10 °m) this is substantially
constant.

The second end, or free ehd 4b, 6b and 8b of such
branches 4, 6 and 8 forms a mechanical fastening means
for the motor ohto a'support (not shown). Thus, such
free ends 4b, 6b and 8b are preferably transversally pierced
by an orifice opening Qut (not referenced) and intended
to receive an assembly means of the bolt-nut type, such



of each of the respective branches 4, 6 and 8 bears a lug 32 fromtwo of
the three wi ndings 22, 24 and 26. Such second or free ends 4b, 6b and 8b
~furthermore constitute a mechani cal and®magnetic coupling between the cores
30, and the three wi ndings 22, 24 and 26, but al so between each pol ar
expansi on EP4, EP6 and EP8 and two of the three wi ndings 22, 24 and 26. It
i s already understood that the notor according to the invention is of

extremel usSi gpl BoePNCEPt idyaged! MGE ithePUbSel Nbs PPEAHL suddyrie
wi ndi ngs _whi ch nay be practically identical and nade in |arge series
wi t hout thte Heedlor tCorpt eRokgehithat thecsererfy endh 4R nfPapnd 8b

i ndi vi d:J.@in z@cmnd;frreﬁhaniﬁ@éﬁyctp?eggm@messumh s\ll__m'mc'nn_gs b@éi—g[] a
extrene easy ..access to cQi on gore . urt hernore, the stator
pi ece 0N OR ROy AR 1 [Lﬁ"reegtkbrr & 1&‘,95632%1d'2§ @&gplzgg-by t he -
I sthnuses 16 may be nade at very high speed by pro- duction techni ques such
as die formn b, | g hi I e eifng, r : med by
a pl ate exhi b%tulgrillg %&?Jéﬁllé]at io\(/rte.l ?/%?%m %ﬁc{l%l (flkri)rqiesg gﬁé P?Dngg%%zl%gmgpﬁ%{ ed

f r om mat @ongitiithtehea f gephenicikdet 3n@dr maghesic| tcapiplingebetweenerthenot ed

that thecorlerir agéat YheP H¥itSwiRadRgsPebhi, Phar alnPosé | OBa 141808
essentially fornmed by the stator piece 10°in association wwth the n _
wi ndi ngs beXyeeny pagly pglar wxRansipn EPfrofRA nitgEP82AND1tYRY ofF, the
nmot or acededithgele0 Wi inyent2 pn2asafna@mpesedIentiy adkeady Sh@erstood
nmonol i t hi st.at or $i ece_ 1 t hus _cgnsi derablfy | i g__\'ted t he

g e e

Cat 0. .. Onec ha%

nunber oftedd® IPLRE nBRECHHIPHI ThotsF . 1OVELTT AR ABr 8 LemGYdi ngs
2\?/ 24 smnicp26 arenespebdhed cindee dtatputi eancolOopenckeipirrent lthrefe t he
assemdl v,qbaSHell PiRfEnOThdy S HPRRLLL(ARY 1N WMLy e MY 008 3faal gnd 26
are nount éd on~Such prece and may be I ndISCri mna e]ly replaced péefore or
after nodargrg cfenies stwithoptecdhe) oreedi dfeuppoerplex Fmechdmes.e, the

assenbl y g¢frelcpg vERYN! éﬂuv"ib@q.ir@gsall individualized and mechanically
| independent, such windings offer extremely easy access
to the coil 28 on core 30. Furthermore, the stator piece

10 which includes the three branches 4, 6 and 8 coupled

by the isthmuses 16 may be made at very high speed by pro-
duction techniques such as die forming or blanking (this

piece bein'g, as may be repeated, formed by a plate
exhibiting a relatively small thickness) and it may be

supplied from material in the form of sheets or rolls.

N\ It will be further noted' that the interior stator
portions 12 and peripheral portions 14 are essentially
formed by the stator piece 10 in association with the n
windings 22', 24 and 26. Thus, apart from windings 22,
24 and 26, the motor according to the invention is composed
only of a single monolithic stator piece 10. One has
thus considerably limited the number of pieces which make
up this motor. Furthermore, the n windings 22, 24 and
26 are assembled on the stator piece 10 independently of
the assembly of such piece on its support (not shown).
Windings 22, 24 and 26 are mounted on such piece and may
be indiscriminately replaced before or after mounting of

the stator piece 10 on said support.



22, 24 and 26 on the"uni que piece 10 may be easily brought about since it
does not necessitate any particularly precise positioning, but solely a
~bolting or perhaps riveting action of-tle 1ugs 32 onto - the free ends 4b,
6b and 8b of the corresponding branches 4, 6 and 8. It will be specified
that windings 22, 24 and 26 may present aspects other than straight.
Effectively, they may be slightly curved (not shown) which would inprove

the yield and t he or wi.tho prejudicing its space, _.

requi rements. Egﬁgé g&?ﬁ?'rg?%?enggsﬁfgﬁybeohad£58 frgurEed wmigfings

r epr esent 32¢ hé4s@adn @ eerdrodehentndgueh@ielcectomegndie ceami by BeeagHtng to
t he i nvengp ' 0fabaC e A L ch y een_des-
cribed, a rg?gfgﬁéﬁﬁrgt ?gé%iég?a chﬁg%ﬁgggm€é§aP?%él%gf%ﬁgya?r?ﬁése

i nterior BPSitiening.butoseiely anbehtingnbsdpearhapssrivetingdaétios
subst ant -of althe frafe t Bat diftd hetprabadidenindbi gy hag, j 454 ggerbfjegﬁ%i bed,

In particular In.that _the peripheral stator portion 114 is fornme rom a
singl e and®toRHB n$+%%eprQ%?€e§iEglé ndcB-formng the peripheral stator
portion 114 assunes a general formof isosceles triangle and nore _
particularly 2qui L at e .Ltriangle, the . vertices S11, S1 and
S13  of Wnigﬁ wg%%vé’% e%lh??u%kégttedfmdlnﬁ% gftac??oﬁﬁ_anthzd“%tor
accor di ngP¥@esent s aspeghs ediddimerthaal sstiradlghdtes aEffattivedy, i ntiesy or
stator popdy Obelld1WhheRyi ScREQuded, ¥ t n (n,=. 35in this

exanpl e), r%spectivggy 164,c€06 andpﬁ%% gﬂﬁ“&%ﬁcﬁ%g%g c%ﬁ% %d HhoryYe

t hensel ve¥$ nY3R 1Pdettq cRPVEENRF thet IRater vhthenbcodedydéctiodi nets , t hat

i\s_t 0 sayspdd¥ ategfuirsdnuntses or necks 116. - 12 - Such branches 104, 106
and 108 also format their first ends 104a, 106a and 108a by which they are

uni ted, _
Henceforth, reference will be had to figure 2 which

represents the second embodiment of the electromagnetic
motor according to the invention.

This motor includes, as that which has just been des-
cribed, a rotor 1 which is pivotally mounted relative to
and at the interior of a stator 2.

'However, in this embodiment, stator 2 differs substant-
ially from that of the embodiment which has just been
described, in particular, in that the peripheral stator
portion 114 is formed from a single and common piece.

This single piece forming the peripheral stator portion
114 assumes a general form of isosceles triangle and more
particularly an equilateral triangle the vertices s11,
s12 and S13 of which have been truncated. The
electromagnetic motor according to this second embodiment
also includes a central or interior stator portion 112
which is provided with n branches (n = 3 in this example),
respectively 104, 106 and 108 and which are coupled among
themselves in an identical manner to that of the preceding
embodiment, that is to say, through isthmuses or necks
116.



pol ar expansi ons EP104, EP106 and EP108 shaped by the lateral flank of a
circular orifice 120 provided in the region of intersection of the three
-branches 104, 106 and 108. As in the ptevious enbodiment, rotor 1 is
nmovably mounted within such orifice 120 facing the three pol ar expansions
-EP104, EP106 and EP108. The n branches 104, 106 and 108 formn pole
pi eces. Preferably, the three branches 104, 106 and 108 especially their

respective Ionggtudinal geonetric axes XL1Q4, XL106 and XL108 are also
separat ed by arPughyl Branghesertbty ddbalapg 1908 aksqy FPrBe 3ot ddredat in
this enbodiimyt &h@ssaoea] orodd eanandvgd4by AlkemnthdP8hrefl uniadar,anches
104, 106 and 108 are respectj] co to_thr ergl zation w ndi ngs
122, 124 &f03f26°XRG"weP spa ?ﬁhél’ar#?}‘sgac NGt ﬁﬁé isg'ba&ﬁ) e33¥[ or% e of

t he | ugs I3ternsl sfithnknefyi aat¢ioncwl andi mwgsififeus120d ponowiided oin tihe

precedi ng. badI PNt ne bbb e BHCLH Atk { BALLNG e 18l NOPkN ana
accor dance th the invention are nounted on and respecti ve.S/ nmechani cal |y
anchored dt08.easdst dn hEhgerRV iUy r eabeddmesrt ,t heobplindhess movably

Fur t her M iRyun t$C w1 ¥h DA Nfisch ik A0 ado Orheifgl dehé anahese t oaugh
their core 130 which is_nechanically attached onto at | east one of such

branches. eHReIS1ARgs EBIBY or ERHr EFDNnEE1PRe coft@sBondF R old4er free

ends 04b, 10&ndnd 0B0$braf nbpanehesiet@4,. 106 and 108 through fastening
screws 134. The other lug 132a of such wi ndings 122, 124 and 126 is coupl ed
to the peripheral stator portion 114 which alone forns a |ow reluctance
magneti c circuiPre@et@blySucltheugshh3fs adprpamtBes colifhed 06t henger ilPi8er al

ot Cand_ SpiReiptly ARNER [ SREPACHLAT ihoiitatnat LRomell® MRes'22
enbodi menXL104at XB1§6 and XL108 are also separated by an angle
A preferably equal -to 120°. It will:.be noted that in this
embodiment the second or free ends 104b, 106b and 108b
of the branches 104, 106 and 108 are respectively coupled
to three energization windings 122, 124 and 126 and more
particularly, each of them is coupled to one of the 1lugs

132b of such energization windings.

Thus and in view of ‘the preceding embodiment, it is
understood that the motor windings in accordance with the
invention are mounted on and respectively mechanically
anchored at least to the second or free ends of the

“branches. Furthermore, such windings are anchored onto
said branches through their core 130 which is mechanically

attached onto at least one of such branches.

These lugs 132b are secured onto the corresponding
second or free ends 04b, 106b and 108b of branches 104, 106

and 108 through fastening screws 134.

The other lug 132a of such windings 122, 124 and 126
is coupled to the peripheral stator portion 114 which alone
forms a low reluctance magnetic circuit CM10. Such lugs
132a are also coupled to the  peripheral stator po;tion

114 through fastening screws 134.



'say, they include a core 130 around which is wound a wi nding 128 of an
electrically conductive wire formng a gl urality of turns. Such w ndings
.-122, 124 and 126 are al so coupl ed to~ah3energi zati on source, preferably
t hree phase, via an electronic control circuit (not shown). Preferably,
such el ectronic control circuit is conceived in a manner such that the
energi zati on wi ndi ngs 122, 124 and 126 may be i ndependently energized. It
is thus noted, that in__this nmbodi_ment tr}‘epeenergi zation w ndings 122,
124 and 126 whFiRAIR@SpiRfed oltd t ABYr et iRAY S erft r aFORADIUFRRLioN
peri pher aidéadissat ato pehbisensofir ethachhirest sembodihgnepe tHatt hdisr togs and
In particuylar g 132a.referred_to exterior.i.n,the-vicinity of .one of
§y 130, 2

the vertiga¥’s Slﬁ?l 3 3t “Phe Sﬁé’}’é‘[j gpéfgrlﬁoﬁ’?r& il‘ﬁi‘ncﬁﬁgganchor
poi nts of 12Re ofxtaer ietediugscdBPyn oonduciid vet aticre phonning 14 4pdndabbty
parti cul agkyt\?g%g the vertices S11, S12 and S13 constitute for w ndi ngs

122, 124 and the anchor points furthest towards the exterior, while

t he connection between the opposite lugs 132b and the central stator

portion constisutl WAndikReEe $20% W 24i ng t heeanahor a Peb Nicougliddesd

towards the interior. Such respective e teriﬁr ar],crjrlnte i or anchor points
are ref er BRceBROEILFRLIPN |FOUFFE - hePTOtBHAPHAL FHFSehi Phasbadi Héft 28 wel |
as in theedbéberotiv eeonttiroll Witctgétdeqest betlolan ei nadfteferatthle ,cestenl or

i nterior [ portion.,112 isS. ukf_ed.toth ri;pheral stator. portjon 114
Lhrough Bt RFeR ol | §1REUREOSL D opnEeRObuR i % s PhbhC
speci al ethatli et , enbegéraetdorat wvondingsi nj22122,24124ndnd 2826 maye ker anged
relative S‘.Hdgfaé‘ﬁ‘&@ﬁl?l}oéneﬁgfzé@g 108 in a nmanner such that their
r\es’pect ive _
It 4is thus noted that in this embodiment the
energization winding_s 122, 124 and 126 which are mounted
- onto the respective central 112 and peripheral 114 stator
portions are anchored solely by one of their lugs and in
particular lug 132a referred to as exterior in the vicinity
of one of the vertices S11, 812, S13 of the peripheral
stator portion 114.

The anchor points of the exterior lugs 132a onto the
stator portion 114 and more particularly onto the vertices
S11, S12 and S13 constitute for windings 122, 124 and 126
the anchor points furthest towards the exterior, while
the connection betwéen the opposite 1lugs 132b and the
central stator portion constitute fof these same windings

the anchor points furthest towards the interior.

Such respective exterior and interior anchor points

are referenced AE and AI.

It will be noted that in this embodiment as well as
"in the other three which will be described hereinafter,
the central or interior stator portion 112 is coupled to
the peripheral stator portion 114 through the three mounted
windings 122, 124 and 126. |



| ongi tudi nal geonetric axes XL122, XL 124 and XL126 coi ncide substantially
with the |ongitudinal geonetric axes XL104, XL106 and XL108 of the
T espective branches 104, 106 and 108- f# -is wunderstood that the
el ectromagnetic notor according to this enbodinent is also of an extrenely
si npl e conception which permts it to be manufactured by cold form ng or
| ow tenperature nethods. Effectively, the respective central 112 and
peri pheral 114 stator sport,i ns ar_e const 'htsut ed by a . thin sheet of
material, prieteFabfy Hﬂ’c%olghe'ﬁﬁﬁ ERPRE pe tREISNSTH) 2ATLOR WANDENDDt ai ned
from shee2s, on 24anandt a6 obre. &prahgedonelatiivel | to bbraackest hapapnth a
comon sjAwl e nc ne.may _Si mu t ou uf.actyre the central 112 and
peri phefia 1191'?% a?grg p(J)‘Pt i 6ns. un?%ﬁersfr%érhe,rm‘f aet asts o1 y ro?s?%%éﬂY?f er ent
pi eces abongi tudisel \@eom@bmityakbe Khd228t1 aXbr1 pbrandidlifd ¢cdinchdee '
ener gi zat,j We¥el b o] q._l?_@j IyN t asu at high
speed s%%%#e@eﬁi \%}égog?l?%olr?%ﬁg 0 tngﬁ %ﬁ%%cgge%eﬁg%%%'to one
anot her Ha0hoapgr tXelP8r 9fcithenceespechiverndranchesehdd oud 06f am@ not or
with thejgy] dent exception of the position of rotor 1 relative to the
central stator portion 112 and in particular relative to the three polar
expansi ons EP104, EP106 and EP108. The nounting of such el ectromagnetic
not or on a supporisi nuekided tiowdccbhabdathei t eiwetihembyaeghic abhwitoby
fastenin S 145 a g . ripheral stator .portion 114 and nore
parti culagcrﬁra%yngex %néﬁg%s%%f%%(%"%étgglse arc;lnséj o?fs & ef%&vﬁ'n"fec]ﬁ’ issms'%%\e/m)
pr ovi deccancenitiompemihiledy apesmdtter pért ton el 4mpnofagttvedt hiby r expbdti ve
erti cesfoijlfi,nc?SJgr CpIes %p&%&%@sﬁggﬁggspeans, represented by broken
nclu S

dashes, 1 e an orifice 14 aped to receive a fastening screw (not

Effectively, the respective central 112 and peripheral
114 stator portions are constituted by a thin sheet of
material, preferably of high magnetic permeability which
may be obtained from sheets or laminated rolls.

Furthermore, it will be noted that with a common single
punch one may simultaneously manufacture the central 112
and peripheral 114 stator portions.

Furthermore, the assembly of the different pieces

. among themselves, namely the two stator portions and the
% three energization windings may be brought about in an

automated fashion at high speed since the relative position-
ing of all these pieces relative to one another has no
particular incidence on the magnetic behaviour of the motor
with the evident exception of the position of rotor 1
relative to the central stator portion 112 and in particular
relative to the three polar expansions EP104, EP106 and
EP108.

The mounting of such electromagnetic motor on a support
intended to accommodate it may be brought about by fastening
means 145 arranged on the peripheral stator portion 114

and more particularly by extensions 146 (a single one of



shomn) It will.also be n')ed that in this enbodi nent the free ends 104b,
106b and 108b of branches-104, 106 and 8 are all respectively oriented in.
-the direction of one of the vertlces'Sf 812 and S13 of the peripheral
.stator portion 114. In particular, the free end 104b, 106b and 108b of
each branch 104, 106 and 108 is oriented in the direction of t he exterior
anchor point AE of the mﬁndlng which it supports. Figure shows a

third t t h
| nvent i of Lo E st leerdvsded %er%e#n%“é%%%n%ﬁ% dBREEIR o' he
stator pdi#di grrddimaptevi dibs yreleseq:tbe%i velrg iiceser$ bt , stSdt2orandr tSign 212
shows a %%%hr?hsEgghﬂg ﬁ%ﬁ%&anEbggkﬁeh@ﬁatb@abrb hhﬁﬁsﬂgsthege%a ‘o

portion orifice 220

accommodane eBibice. 1I-1ﬁ/\e§BFPeﬂn LS §e€ﬁﬁ86| ren€ 2SERE 186N PEERYL i(BPtof the
interiorgabahgr, portion 212 is such that it enabl es equi ppi ng such notor
w th w ndi ngs 222, 224 and 226 | onger than those of the preceding

enbodi ment and thus which present superior output characteristics. Such

wi ndings 2221t 22411arls@2bearsobedevarat f annethexaciiodimente there

princi pl SEFE?S%“%!? hﬁ?: InC|1ld(g% cgreo%%o {_.OLH}_% Gh hgqnoupgsa 3 <ytur228

of an el ctlve Wi re arrange I n a acent and coaxi
- 16 - E36B coree 2BD irespectiineflyd euidnted vxpnerltbe i negtiamgsofeomect i vel y

i ndi cate di o] r eat NGy 222
224 and §£6 enab grgﬁgggrgﬁﬁdlggﬁ%f£%§c§?3 5g§m%g€|ﬁgyg??%gﬁwggﬁélatlvely

hi gh nunBeEtéent 4dds, or an electrically conductive wire of a dianeter
g(egter t han that which has

In particular, the free end 104b, 106b and 108b of
each branch 104, 106 and 108 is oriented in the direction
of the exterior anchor point AE of the winding which it

supports.

Figure 3 shows a third embodiment of the
electromagnetic motor according to the invention, which
includes a peripheral stator portion 214 identical to the
stator portion 114 previously described.

The interior stator portion 212 shows a central region
’ substantially identical to that of the stator portion 112.
N\ It is also pierced by an orifice 220 intended to

accommodate rotor 1.

However, in this embodiment, the configuration of
the interior stator portion 212 is such that it enables
equipping such motor with windings 222, - 224 and 226 longer
than those of the preceding embodiment and thus which

present superior output characteristics.

~ Such windings 222, 224 and 226 are however formed
exactly -on the same principle, namely they include a core
230 around which is wound a coil 228 of an electrically

conductive wire arranged 1in adjacent and coaxial . turns.



" been provided for the wi ndjngs of short dinension. It is thus understood
that such an arrangenent enabl es increasing substantially the output power:

_-of the motor. The three branches 204,~ 38 “and 208 of the interior or _
central stator portion.212 are of a length which is greater than those of
the stator portion 112 previously described, their respective length L
being such that it is greater that the distance D between the rotation axis

of rotor XRl,which, igter.alia,_ .S rged with the center of_grayity of

the peripherdl & o?géor 5 okeETingﬁc%%t h%gi AEEr iBY° o5 so#’ysu “2° pé}ll her al
st at or porespacRivelfuinfdécated, 28Re ewnde2i3@b.anchor points AE of the |ugs
232a no longer coincide with the altitudes H Such exterior anchor points

AE of windings 222, 224 and 226 are thus laterally separated relative to
al titudes H of WiRdipgsi prer Areatat dengéht | suchi1as nwinddngsr 23%h 284t such

ener gi zat haa Vi@l éﬂ§b282,th%24p§66182§%ard¥ 34 I 2B42d 228 ahiPIWEr either
substant1al|¥ ggrall I to_a%ns 214a, 214b and 214c of the &grlghergi st at or
portion 284 Tepatively| |nighe RPBBET 2CEpat®rRsi s Q%f AMfhebhBERTLRE LN  eri or
peri pherycohdubeiesengirzatoPHnavididinetemndréitet ntthanorthedgewloi chi hhas

peri phera aLor [ 2 ;S det erm t h t he | ongi t udi nal
geonetricbgéésngﬁgg?&X§§§4E§ﬁdbiﬁgzgg§f%%hgﬂ%gﬁdggéghﬁggpbnger neet at the

rotation axis of rotar XRl. On the contrary, they _ 17 - interesect

substantial ly rproxi @t Jr{@éfs%&rﬁﬂétagg?gr ﬁﬂogg}éngéﬁent Zpgﬁies\’\’hen

the central or_ interior stator portion as a gednetrica

conf i gur atPeRedFipdesubphantippdy fhedoNGPuE2 Powersofinghe2BosRsw a
gggjiguration of the "triangle" type. Considering for exanple w nding 224,
i
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or central stator portion 212 are of a length which is
greater than those of the stator portion 112 previously
described, their respective length L being such that it
is greater that the distance D between the rotation axis
of rotor XR1 which, inter alia, is merged with the center
of gravity of the peripheral stator portion 214 and the

interior edge of such peripheral stator portion 214.

Furthermore,' the exterior anchor points AE of the
lugs 232a no longer coincide with the altitudes H.

:L;; ~ Such exterior anchor points AE of windings 222, 224
and 226 are thus laterally separated relative to altitudes
H of the peripheral stator portion 214 in a manner such
that such energization windings 222, 224 and 226 are
arranged in a manner substantially parallel to arms 214a,
214b and 214c of the peripheral stator portion 214. As
is well understood, a space e is left between the exterior
periphery of the energization windings and the interior

edge of the peripheral stator portion 214.

It is determined thus that the longitudinal geometric
axes XL222, XL224 and XL226 of the windings no longer meet
at the rotation axis of rotor XR1. On the contrary, they



212, is coupled to branch 206 which in this enbodinent is oriented in

anot her direction than that of the exterior anchor point AE of such w nding
~224. Thus, for the three w ndings 222,17224 and 226 their interior lug 232b
is coupled to one of the branches of the central stator portion 212 which
is oriented in a direction shifted relative to the anchor point of the
exterior lug 232a corresponding to such interior |ug. One even observes

t hat l.e t interior lLug 232b of each w ndin

coﬁplehnt%ngﬁg ch h§4§£¥€§%&?ﬂ%ythBrPﬁ%@?FSr Qﬁﬁn$%ﬁe§%%ﬁoﬁnﬁgPFlon
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nei ghbourbBQtE’gH IAGS- hall 5 Wiéoxpeetw&j’.wc?h g{gﬁg B8R ﬁ?ér 5{:‘517

arrangenent t i nterior arr anged

portion i 8YBPti MiR&ings | ApPevidRt t RadouRBat srw ast e:orﬂiugm‘ad:fldrheofmt or.
It is undenet vedigh§Pet heypoN the basis of a common peripheral stator
portion 114 (figure 2) and 214 (figure 3), that is to say of the sane form

and sane di nensi ons, one may obtain not or s havi ng di fferent

out put CharaCtEbmSidéﬁlng f$bl%xaMﬁMékﬁﬁﬁd&ngnﬁbhes1ﬁp&HMH?UﬂQ nété anﬂard
form f aII t he eriphera t at portlons e contour |c

det er mi negﬁ?ﬁe &St e?’?%?gﬁ%’écg q%?? 'ofastf‘fé ﬁrotll?r rem%ﬂé%r

peri pherals divat defpoition msclb@raedntlmnt diﬁeonce!ﬁﬁréllp&(tléﬁ:oro%ﬂ@ﬂon

t ngs-gen
ng?%ﬁt ezfjgﬁ(r:eivg Qogg&ggre&gl e, "Le i Nt e\rN: gﬁi gscerht &%Ilsst%'{?% é’p%?‘f?on 112
equi pped Wtﬁr&ﬁﬁﬁﬁﬁﬁgénlﬂio*—i@ ghirecbion theni mheti @f dthe estteatict at or

orfion 2dzciesw poask VAE "otV WM GSi ¥dPng 2244and 226. To this end, the
exXterior anchor points AE of the energlzatlon wi ndi ngs on the perlpheral

stator portion 214 are preferably fornmed by oblong slots 260 which are
Thus, for the three windings 222, 224 and 226 their

interior lug 232b is coupled to one of the branches of
the central stator portion 212 which is oriented in a
direction shifted relative to the anchor point of the

exterior lug 232a corresponding to such interior lug.

One even observes that in this special example the
interior 1lug 232b of each winding is coupled to one of
the branches of the interior or central stator portion
212 which is oriented towards the exterior anchor point
AE of one of the neighbouring windings. It will be under-
stood that thanks to this arrangement the interior space
arranged within the peripheral stator portion is optimized
in improving the output characteristics of the motor.
It is wunderstood also that on the basis of a common
peripheral stator portion 114 (figure 2) and 214 (figure

3), that is to say of the same form and same dimensions,

one may obtain motors having different output
characteristics. This evidently enables providing a
standard form for all the peripheral stator portions

the contour of which determines the exterior space
requirements of the motor. Once such peripheral Stator
portion has been mounted on its support, one may associate
‘therewith different “pairs" of windings-central stator



“rectilinear or curved (a single one of which has been shown) in which are
engaged bolt-nut systens such as bolts 234 retaining the exterior |ugs
.232a. It will also be noted that such-ah8arrangenent, in which the two
stator portions, respectively peripheral 214 and central 212, as in the
precedi ng enbodi nent are nechanically distinct and i ndependent and on which
the energi zati on wi ndings are nounted enables arranging the central

stator pogiofihn m&&éhfo' gsan%@r M&ﬁ%@nstﬁgiﬂ%ﬁfo Yo¥Si B8ntral
energi zation W ndi ngs o i fferent 1endths). onsequently, one may easily
define thetatemp| @axhiiian bildm peviPPefs with twedinas 12¢4hi ch24asanfli| be

recal | ed, 1 26 eoglefrhaed didedity 06k eBbAtraN @talted RYATiAXPABI &fSipped

|ndependen1HY .of . the pqiéélon ngb of t he peri pheral stator portion
214. 1t W BLIRGT 1988 MLse?&t abl e equilibrium positions may be
defined by other neans such as, for instance, by the formof orifice 220

whi ch may include, .positioni | s . (no own)., . Thus,, Jd n_proyl di ng
adj ust nent nea 2 i a§n8b| oér}ge s%‘o tsesrilr?l?hénég %?i%%l?pu%s Af%Zggan Sr 232b
and/ or i rendegsiatbon breinhogP12onnetihay pesipyena] usstater stpdteion

equi libri pQsi.ti or, at L, Vv i o] ri (not
shown) mh%ﬂltﬁg%klég€$§%%%%%tFg&#%ﬁgrbysqg%gﬁgﬁgﬁgpég %gﬂ%tgpﬁgg S%E?ts _

support, X¥eéftilinean te¥ ngurved hea rebrgle erg uef nelhich dhas eeemcshowr) an

indicating, gheeBNtad tHgagBBCIBHI B Bosdeh¥es i gyenbiddltlsy, 234 s
starting point about speC|aF, 0S tloEg - 19 - Figure 4 shows a
fourth ert®tRHEHRY i Hheufxtex 9Dhe4®  stator portion 314 and the

respective three energization w ndings 322, 324 and 326 are identical to
(oS o e SRECRIASTRLITRL, JESEdd Deflei dbel e saAulsae o0 Lhoure

which the two stator portions, respectively peripheral
214 and central 212, as in the preceding embodiment are
mechanically distinct and independent and on which the
energization windings are mounted enables arranging the
central stator portion in multiple angular positions
(evidently by using energization windings of different
lengths). Consequently, one may easily define the stable
equilibrium positions of the rotor 1 which, as will be
recalled, are defined by the orientation of the pélar

expansions independently of the ©positioning of the -
‘ peripheral stator portion 214. It will be specified that
— these stable equilibrium positions may be defined by other
means such as, for instance, by the form of orifice 220
which may include positioning cells (not shown). Thus,
in providing adjustment means such as oblong slots in the
securing lugs 232a and/or 232b and/or in the stator branches
212 one may easily adjust the stable equilibrium positions
of rotor 1 relativé to a mechanism to be driven (not shown)
when the electromagnetic motor is permanently installed
on its support, this permitting the ready adjustment
. for instance of an indicating element of the mechanism
to be driven and eventually, its starting point about

special positions.



‘st at or portion 312 is.constituted by an annul ar disc, the central orifice
320 of which is shaped to accommodate rotor 1. Such annular disc which
.-forns the central stator portion-332 imcludes a certain number of
recesses 362 which extend in alignment and at a small distance from one
another and the central orifice 320 up to the exterior peripheral edge of
such disc. Such recesses 362 which here have a circul ar fornlare arranged

besi de one an%ther on the eonetrl ﬁﬁﬁbXK xtendl g radlahey t he
center of orifr88r820% nS né& t odiment,; dn, M % in
coi nci depeeiphelratlhe stattati opoxtiionXRB14f an@ortHe fiﬂﬂpenﬁxvéﬂ<uhredﬂ ch

the 1ece3ignsi0a aLs PahIRds 25520 iApedndn £ NSS! il Llip duchor

points A I'nt ervor 326 dch °$ecésSes nd ~nore
especi al thosechofyr shes sfcont cembodimengstdesanibad uhareébnbefans fand t he
magnet i ¢ gshbyk, ohheifuret on of which is identical to that of the isthnuses
16, 116 and 216 of the precedi ng enbodi nents. More especially, one again
finds isthnuses 316 which are equivalent to the isthnuses 16; 116, 216 but

whihch are assgai agleﬂswiﬁesuﬂlsﬁ hramssd St , b.the ﬁiﬁﬁéglgldror&f@blncmoiang t he
others in_r ms and I1n pa orienitation rt hogona a XK. ,
Regi ons BF2 ﬁf mtﬁ?‘gfg?% 180 nTPAY ﬂ{:'étée‘glgy i c?f"b‘?%“l' e‘Pf‘sﬁe t he -
t hree greepsral b&d&ﬁ&ﬂs 320l oftwhniehsid62hapetihtocartbamodbttorateit i on as

the branghes gf . aﬁﬁn’iagl §52E0r wBQEH O?ér@%ew | yce %b%%ator

constlt_ute magne iCc ux QUI ance elenents at oné end
- portiehi 8 2arimdlordeal dotartakpanuinbes EP3®¢ceE§se63§adWE@©@8 One

;edef her @x@énﬁ’elﬂm E'Hg;nﬁ%%*& 'a'?xfde%{t‘)% %rmaf'ﬁ“tdl@tba%téét ‘Froﬁlo%'eoﬁn@t%e'rs of an

remely sinple concéption and i% be easi | tai ned by stanping or
dr awi ng. 2pdr tther reeRtyl eefifdcse: 34Q ukpulte c%hﬁ eF§tFﬁb@§t gexipberailn

rigidityedge of such disc.

Such recesses 362 which here have a circular form
are arranged beside one another on the geometric axes XK
extending radially from the center of orifice 320 in- a
manner to intersect at this point, namely in coincidence

with the rotation axis XR1 of rotor 1.

Such axes XK on which the recesses 362 are provided,
are arranged on either side of the anchor points AI of
the interior lugs 332b. 'Such recesses 362 and more

\/ especially such groups of recesses, constitute saturation
means for the magnetic flux, the function of which is
identical to that of the isthmuses 16, 116 and 216 of the
preceding embodiments. More especially, one again finds
isthmuses 316 which are equivalent to the isthmuses 16,
116, 216 but which are associated with isthmuses 316a,
b, ¢ arranged one following the others in rows and in
parallel orientations orthogonally to the axes XK. Regions
R1, R2 and R3 of the annular disc 312, which are left
between the three groups of recessés and isthmuses 362
in the central stator portioh as the branches of the central
stator portions previously described, constitute magnetic
flux guidance elements 304, 306 and 308 at one end of



assuring good strength-to stator 2. Furthernore, one shows in dots and
dashes on figure 4 a connecting foot 370 enabling nechanically connecting
~the interior stator portion 312 to the2pe+i pheral stator portion 314. In
this foot are arranged further recesses 372 intended to form additional
saturation neans for the magnetic flux and to prevent passage of such fl ux
prox- imate such foot 370 The two stator portions 312 and 314

formthe n ece. e _has been sho f oot 370, but

ot hers rr&'l?’b%ﬂ pg%gl %e&‘mﬁgt e% i h?xmsd‘ronﬁo\,\g?g%‘f gPSQ,@ gr8 FHAO&14a,
314b and @n.etlcsetﬁs tm@r@eals plel k| tha&t sughorim ter idkd oreXdetitdialg igtaxdwmnner
di anetr al p t ' 2 3 cin esses 362
and bei n%&tilrﬁ?g 7 ¥> grﬁ@d%‘ggé?ﬁeigﬁeﬁpﬂ e(rg?%ﬁeats ?rge éo"?‘tyator
portions EP12 easd 3’14o trdned sbyepstsmpingancenbdiwing. i Fustthelrrdre

peri pher alt st 8600y PRFt is@RubthireddofBe 8! Itﬂéﬁﬁﬁgg%m@a Wi cﬂ. 422

424 and 426 ar.e of a construction conpletel to thé
whi ch hasaﬁsﬁ’srtl”@egﬁ%§&rieﬁ€& e t%ast%rnb%dl ment, the central or i nt er| or
stator portion 412 is nmade up, as is the peri pheral stator portion 414, in

the formof a Ie annul ar e cl osed on itself. Such piece, whi ch
is constitute ubfl-' SRR s e %‘toéﬁ%eﬁnprdé? aBPg P3Shes i efiguLR t h

hi gh magrfet & c cpenee&bingi t@qomagmheergmbimj aepﬁahleélay hekﬁﬂﬁwtlﬁ@l ygon,
or nore Ci S n artlcul

equi | at efbgl% ﬁ?‘%\icﬁ QF_?IS%Q \?ﬁél‘?ﬁl&{'he Ver b ?cg:s ﬁ %’@2{1 Eﬁﬁt&’rf Such
central s&oé’ttdlonpoﬂ‘%on in this ifegtudesesiacranged r fepeiter veleyeésa2s t 0
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tRAe interior 21 %s energi zatron w ndi ngs, respectlvely
422, 424"3GRetise fl“’ﬁ'hé‘ eE‘ancPran%t BagsRee: | 96| puch) 2lux 4pZ@Xand
412f whiiela tkor nsddle C@ptecB7on betneencdde dratelr apfPtions 312 and

314 form then a single piece. There has been shown a single
foot 370, but others may be provided between the stator
portion 312 and the arms 314a, 314b and 314c of the
peripheral stator portion 314, extending in a manner
diametrally opposite to windings 322 to 326 facing
recesses 362 and being integrally formed from the same
material as the two stator portions 312 and 314.

Figure 5 represents an embodiment in which the
peripheral stator portion 414, and as well the energization _
windings 422, 424 and 426 are of a construction completely
identical to the embodiment which has just been described.
In this embodiment, the central dr interior stator portion.
412 is made up, as is the peripheral stator portion 414,
in the form of a single annular Piece closed in on itself.
Such piece, which is constituted by a thin sheet obtained
preferably from a material with high magnetic permeability,
has the general aspect of a hexagonal polygon, or more-
specifically, an isosceles triangle and in particular an
equilateral triangle from which the vertices have been
cut off. Such central stator portion 412 thus includes
six arms, respectively 412a to.412f, arms 412a, 412c and
412e forming the interior anchor points Al for the interior



“"412a, 412c and 412e, are axially pierced with a certain number of openings
462 constituting as in the precedi ng enbodi nent, magnetic flux saturation
.-means referred to as second saturati-er2heans. Furthernore, such stator
portion 412 conprises gaps E2 to E4 | eft between the respective branches
404, 406 and 408 and in particular between their respective polar

expansions and t hese i n addi tion to the first gap El provided
bet ween r,0t or ansiqQns..as in the revi odi lrent s.
Her e onelr’fgfes&? % P%‘I" f'l’ré’%&é‘ﬁf’r’alresﬁ r?gT %9415 t end

in a direod od260r matl‘he omdfllaa:msztﬂrespécﬂiﬂelyhl tmlsuppand t had

ener gi zatyl '2‘ V“Qﬂi@ﬂs £sfm %%a'&%n‘}?e%ﬁ_‘lm? P‘é%&@h r@lgéo'l-' st h%rgnt ator
portion Fovi ded between t expansi ons Tor e
free end§“é’\El br‘h?%%e@nlﬂo4413,@6 @rﬁ?498lail§Yshﬁp%dce® ae-@bmmd@tee'tmmor 1.

One thus nigibes tHAt ddeditgs enpedi BBALtiRGtihge &4 fhr St’éh@r%?e@(edli @nches

404, 406 and 408 constitut’e the polar expansidons of stator 2,
ot her, oPMEeEdAENENdsTBPNEELR blfé-H€°ne§a%’rrété&‘i‘ne6‘Fé&st oﬁ@lfﬁ&fefihr(?@gh ar s

412b, 413€ sedofd’lbataraitAgnbyeamei.r cel lular structure the second
magnetic flux saturation neans. The second ends of these branches
receive furthernore the energizati on w ndi ngs. It is al so understood that
t he central sFarthepmoteeon sii¢h nestadioreapiontibar n#t2 bycanpiefsesrayiaps

operati P20t bg' e Set& Q:frweaé}x agg pfégﬁg?ﬁﬂé‘“ %l“af‘!ci’ﬁe wljgbe ggcified

that in enbodi nen I gur es peripheral
stat or penrdi o &magnde i opaaédqmltah? b\?h‘dewgs thelracwwme@tl\s%npprlgr whi ch

@e ot cRBEASSHAYN and -tHese CL Madai et EB”BBHé’“ﬁfELCr%'SS}OFE 12dapt ed
operate in_an n-phase energi zation node, n being [err] 3, and of the .
type provided between rotor 1 and the polar expansions as in

the previous embodiments. Here one notes that the branches
of the central stator portion 412 exteﬁd in a direction
normal to arms 412a, 412c and 412e which support the
energization windings 422, 424 and 426. The central region
of the stator portioh 412 which is provided between the
polar expansions formed by the free ends of branches 404,
406 and 408, is shaped to accommodate rotor 1.

One thus notes that in this embodiment the free or

first ends of branches 404, 406 and 408 constitute the

. polar expansions of stator 2, while the other, or second
- ends of such branches, are connected together through arms
412b, 412d and 412f forming by their cellular structure

the second magnetic flux saturation means. The second

ends of these branches receive furthermore the energization
windings. It is also understood that the central stator
portion 412 may be easily formed by a deformation operation

on a thin sheet of an appropriaté material.

It will be specified that in the embodiments of figures
2 to 5, the arms of the peripheral stator portion may be
provided with windings, active or sensing, which have

not been shown.



conprising : - a rotor (1) which includes a permanent magnet and which is
capabl e of furnishing a notor couple to a nechanismto be driven, - a
.stator (2) provided, on the one hand,2%ith a peripheral stator portion
(14) formng a low reluctance magnetic circuit (CM and, on the other hand,
wWith an interior stator portion (12) shaped to receive the rotor (1), such
I nterior stator portion being surrounded by a peripheral stator portion
(14), - n windings (22, 24, 26) magnetically coupled to the stator and
capabl e of£LREMB| shing a magnetic flux through a core (30), such w ndings
bei ng adapted to be coupled through a control circuit to an el ectrical
source so as to be_respectively,energi zed by n_phases for said source, -
gui de pi eces for thKke §ﬂ@?9€e¥Fﬁxmfﬂr°@°t8r Q@QPC%@GtOSQB?r%F?ahgeénon the
interior atpherseoshépyiandioncimsiag hi madimnd>ssconrth®nds, 3 defpest
ends respec vely formng n polar expansions (EP) and n polar pieces, said
rotor (1) bfrﬁéséPgotally nmount ed between such pol ar expansions and at a
radi al di stance therebtom\Mﬁkﬂwhxnhmlatlméastaaphmmanqmn)m&anetmhnae said
wi ndi ngs e I u ERin8i d st id

pi eces fo?hsﬁgagg E apab %ﬁeE??glgﬂlﬁgrac@gkggegégﬁféhe saﬁ Be%ﬁbr
stat or poFEPi bR g§laeﬂh|n pl ate having the shape of a star the branches of

whi ch, Whlchforméalstiagsaxde(me%dme&heow Whe e¥henthdoaar ds diiea
perlpheral st.a ortion mnndlngagé 22, 24, 26) bej ng mount ed on

14 id
and respeEFF&B h8§F8& d%%h?t%?l%léﬂ I 1pg (helSHCHRIWTERREE ends
of said bmagtkesc circ2it 2CMibtamidacear dthg tarledni Bahd chatiati eahzed in

Lt the whpdEagn (22co24nolbloR’ o Acliated: o 9diBLARRReRoEBEOEY, el T

e (30) s mec an ca
such interior stator portlon being surrounded by a peripheral

stator portion (14),

- n windings (22, 24, 26) magnetically coupled to the
stator and capable of furnishing a magnetic flux through a
core (30), such windings being adapted to be coupled through
a control circuit to an electrical source so as to be
respectively energized by n phases for said source,

- n guide pieces for the magnetic flux (4, 6, 8; 304,
306, 308) arranged on the interior stator portion and
including first and second ends, said first ends respectively
forming n polar expansions (EP) and n polar pieces, said
rotor (1) being pivotally mounted between such polar
expansions and at a radial distance therefrom which forms at
least a first gap (El), while said windings are magnetically.
coupled to said polar expansions through said pieces for the
guiding of the flux, characterized in that said interior
stator portion is a thin plate having the shape of a star the
branches of which, which form said guide piéces for the flux,
extend towards the peripheral stator portion (14), said
windings (22, 24, 26) being mounted on and respectively
anchored mechanically at least to the second or free ends of
said branches.

A



“least one of such branches. 3. Mdtor according to claim1 or 2,
characterized in that the interior (12) and peripheral (14) stator portions

_are primarily fornmed by an uni que nonold3 Hhic stator piece (10) in
association with the n windings (22, 24, 26). 4. Mtor according to one of
claims 1 to 3, characterized in that the n windings (22, 24, 26) are
nmounted on the stator piece (10) independently of the assenbly of such
pi ece on a support, the n w ndings being nounted on such piece and being
capabl e of bei 8¢ iMdterr agcradéng rteplelaim bdf ochagacierdrzesssighbthabf the

stator pi gne Q3@ AgSURRY - 26; 2Wht AUracaaEdbied okl 8t belwEreseri zed

in that s second end of each of said_brancq§§ (4, 6, %% beqés a lug from
two of t hEhXoRGRYithed y serex430ghich gl mrehanieqLly Jpunted PRgakeans
(40) for tbkasepbae 68t suéh hydHes 6. Mdtor according to any one of the
preceding clains, characterized in that the peripheral stator portion (14)
Is fornmed by the cores (30) of the w ndings, extended by their respective

l ugs (32) and By tHeteecerdoeddng4lto 6hlalh)lobrsai,d dharatterized6ing),
such seco n 4b, . 3h) ] : and iC
connectio%ﬂggta%%%pggggrﬁggegi?gg§£37ghr%§?%%aqag?gpd%ﬁ%ﬁh?gnggﬁggag%
clains 1arep primahbkwcEerngddbyn athanimee t NP FBAC AEaiQl oP1B6Rt i ons,

peripheral10314h g8dobnheébRwith Dhe & witRGhgel qabl y24i seenpct and

i ndependent, the interior stator portion (112) which is nounted on the
peri pheral stator portion (114) through the wi ndings (122, 124, 126) being
capabl e of 4.24Mot@GCURMdwr@ihyi pke amgig aroposciledns r el attoe 8o such

it nct or CUBEOCTerRars; R B o R RRE XA D240 28) " mounted
tri angul aonf drhve wht @hor spaeckeedsdi0)i siorvd¢rendemtlyr efetiis \asspmb by epél
such piece on a support, the n windings being mounted on such
piece and being capable of being indiscriminately replaced
before or after assembly of the stator piece on said support.

5. Motor according to claim 4, characterized in that
said second end of each of said branches (4, 6, 8) bears a
lug from two of the n windings (22, 24, 26) as well as a
mechanical securing means (40) for the motor onto a support.

6. Motor according to any one of the preceding claims,

) characterized in that the peripheral stator portion (14) is
7 formed by the cores (30) of the windings, extended by their
respective lugs (32) and by the second end (4b, 6b, 8b) of

said branches (4, 6, 8), such second end (4b, 6b, 8b) forming

at least a mechanical and magnetic connection between said

cores (30).

7. Motor according to oﬁe of claims 1 to 4,
characterized in that the two respective stator portions,
peripheral (114) and interior (112), are mechanically
distinct and independent, the interior stator portion (112)
which ‘is mounted on the peripheral stator portion (114)
through the windings (122, 124, 126) being capable of

W) A R



9. Mdtor according to claim8, characterized in that each winding (122,
124, 126) whi.ch is nmounted on the stator (2) is anchored by the one of its
-lugs, referred to as exterior lugs (13238, -in the vicinity of one of the
vertices of the peripheral stator portion (114) at an anchor point,
referred to as exterior anchor point (AE). 10. Mdtor according to claim?9,
characterized in that the interior lug (232b) of each w nding (222, 224,
226), which is coupled to the interior stator portion (212), is coupled to
one of th@garwpchag ocrustiéplst a@BGUPALt i BASLEZIPNSWhFeRaitd Vs | &R e§uch a

di recti on pafigrardialdouc sk phedisgl ptiye to the exterior anchor point (AE)
of such sanme wi nding onto the peripheral stator portion (214). 11. Mtor

according to claim 10, characterized in that the interior lug (232b) of
each w ndi ng i 8.coMplted taraneliofg tthe dbiaimh@s (Radtd¥riZ268) inf thiae

i nterior | ( ' s _ori.ent.e ' t he riQr._anchor
poi nt (AE?E%%Q%%€£%$é?%% %é%éﬁggbggﬁéaﬁ A&ﬁ%dsﬂx%ﬁxgk%$%rga8%§rgﬁﬁgafb
claim 11, fora advioh Asdatnlepat isecederli gyl (Referaply 2o@)latceradranged
in a manner substantially parallel to the arns (214a, 214b, 214c) of the
peri pheral stator portion (214). 13. Mtor according to any one of the
precedi ng cl ai f8, MRACICEAGGORHU NG tPafleh® Fer AERCHRIGHRD ofnt kBatot or

(1) is bipelod winding (122, 124, 126) which is mounted on the stator
(2) is anchored by the one of its 1lugs, referred to as

) exterior lugs (132a), in the vicinity of one of the vertices

i,/ of the peripheral stator portion (114) at an anchor point,
referred to as exterior anchor point (AE).

10. Motor according to claim 9, characterized in that
the interior lug (232b) of each winding (222, 224, 226),
which is coupled to the interior stator portion (212), is
coupled to one of the branches of such stator portion (212)
which is oriented in a direction substantially shifted
relative to the éxterior anchor point (AE) of such same
winding onto the peripheral stator portion (214).

11. Motor according to claim 10, characterized in that
.- the interior lug (232b) of each winding is coupled to one of
N~ the branches (204, 206, 208) of the interior stator portion
(212) which is oriented towards the exterior anchor point

(AE) of one of the neighbouring windings.

12. Motor according to claim 11, characterized in that
the windings (222, 224, 226) are arranged in a manner
substantially parallel tb the arms (214a, 214b, 214c) of the
peripheral stator portion (214).

13. Motor according to any one of the preceding claims,
characterized in that the permanent magnet of the rotor (1)
is bipolar.
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