MONOPHASE ELECTRI C PONER GENERATOR The present invention concerns

a nongphase el ectric power generator including a rotor having an axis of
rotation and including magnetic nmeans with 2N nmagnetic pol es arranged
regularly at the periphery of said rotor 5 and generating outside said
rotor 2N radi al magnetic fields of alternate directions; and a stator

I ncl udi ng at | east one coil and goupling means for nmagnetically
coupling said coil to said nagnetic neans. In particular, t he present

invention concerns an electric pomer generator 10 of small volume able in
particular to be integrBdROPHAE - EC ERE an oscillating

wei ght . One object of the present invention is to provi de a
nonophase generator having great efficiency and thus a very good yield,
whi | e bei ng easyThe pereséact dneeation 1gonekahsvel yndmopheset . electric The

I nvention t gon e avj n .eat ures ioned in
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i nvention ro‘mitllobe arddeinglawlingy nagneleber mpansn Wit oRd chaghetix

embodi ment s bﬁ@ée%&fa{ﬁgea Web'ul@.‘él?' RN IRl ehaAd diedmy Sb'fhsald epdqsdi ment s

bei ng descrlbed purely by way of non-I|n1t|ng exanmpl e. This description
Wil be Rad@0f t Geperariditectbside ($pRlAnFSEE drNwi ﬁ@élﬁ?ﬂ viRRgRetic
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- Figure 3cpspalpgaﬁavﬁempn1 o seaxhdnageieneans. In pastiewkant or
according t%h%“ﬁr@%@ﬁ@“im}éﬁﬁ@d Uncalns an eleEtEHé Vpéwéf aeﬁéﬁééoéeﬁ i on

of the generator o Igure 3 .along the_line of said Figure 3;
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Cross-section o t e enerat r
Cne o ject o% t%e present invention is to provide a

monophase generator having great efficiency and thus a
very good yield, while being easy to manufacture at a
15 relatively low cost.
The invention thus concerns a generator having the
features mentioned in claim 1 annexed hereto.
Other objects and advantages of the present invention
will be made clear by the description of some of the
20 embodiments thereof which will be given hereinafter, such
embodiments being described purely by way of non-limiting
example. This description will be made with reference to
the annexed drawings in which:
- Figure 1 is a plan view of a first embodiment of
25 the generator according to the present invention;
- Figure 2 is a cross-section of the generator of
Figure 1 along the line II-II of said Figure 1;
- Figure 3 is a plan view of a second embodiment of
the generator according to the present invention;
30 - Figure 4 is a cross-section of the generator of
Figure 3 along the line IV-IV of said Figure 3;
- Figure 5 is a plan view of another embodiment of
the generator according to the present invention; and
- Figure 6 is a cross-section of the generator of
35 Figure 5 along the line VI-VI of said Figure 5.



35 Figure 5 along the line VI-VI of said Figure 5.

-2- In the enmbodi nent shown in Figures 1 and 2, the gener at or
accor di ng to the present invention, which is desi gnat ed by the general
reference 1, includes a rotor and a stator respectively designated by
t he refer’ences 2 5 and 3. Rotor 2 includes a shaft 4, which has
only been partially shown, able to rot ate in bearings, not shown,
about its axis A As will be made cl ear?herei nafter, this axis A

constitutes the a sepf re%%ﬁilggnef SHYR  2n ll-%ﬁures Rpt Oé[ncg 3l Soﬁhgd udes

a hub 5 attached to shaf having, In S ‘exanp t hé shiape of a
strai ght andenenadgy AccreEdganao C)'Fhlena@?es%ﬁ)sénﬁ%n@@@t novhdeh wish axi s

of rotation desdfgraitatit rﬂ;&o §eﬁ$h.bt§1 hasrépandd at, ince@aladBIW akokages

parallel to axjs A _15 reaspn whi ch those skilled in the art
will ea5|af’§5i u?\d%?%‘f%dreﬁﬁﬁft%"eéyp é‘rg&ﬁt?dnﬁ’é(e tgre arebfrencesmdnet i c
mat eri al havmy 3.ow reI uctance. However, for manuf acturing and assenbly

reasons, said hukf .G &chudggr t% Cghgh—_ bg | & 1c?xf nl%atseel?n&éq aPeﬁBgnets

Mor eover, rotor | nc hi's™"exanp
desi gnat ed lﬂﬁrttﬁéléwmﬁmmef@r@%etca retgdhe inhdsearingise shetpesbbwa,

par al | el epi pasbhueGirangha sand gachiil BbXﬁQdQ”EQeQ?eh%E iheetater ghybaces of

hub 5. Those skilled in the art easl erstand t ha
means used XS feFOREGHELESS ’il'{f [F%-S5 o fwRPERt EER ‘b% rote¥ 2rari ous natures
and havelthot beeRotbewd, abzistidelMrleds a huboW attgbhed an6esRSEPOsSERFE.

The magnet i sal ax gnets 6 re ynbol i sed

non- referenceé’l %%t’omgél %fhﬁl gu?’éaﬁ?lédl Y\@hgveakﬁea Pgdl%| s(ﬁﬁaé‘&?ﬁ}{:onanGUt have
al t er nat i ng xHguder desagénal ¢m3g1mersam1:mse begsetslﬁctﬁas wavk akishe
periphery ofor ro@EeEoR: z_gno%veg sout pgﬁ& 5t O gD 'h%th%e%lrje?ffg{:

exanpl e, of alternately north Magnet s s generate,
at the exteriSGtagulgrofages tW%—él(ﬂlaltOSQXﬁ‘ﬁghet ic fields of alternate

directi afs. AccomrdirNgat @eason which those skilléd in the art will
easily understand, hub 5 is preferably made of a soft
magnetic material having low reluctance. However, for
manufacturing and assembly reasons, said hub 5 can, in
particular, be made of steel.

20 Moreover, rotor 2 includes, in this example, ten
bipolar magnets designated by the common reference 6, each
having the shape of a parallelepiped rectangle and eaéh
fixed onto one of the lateral faces of hub 5.

Those skilled in the art will easily understand that

25 the means used to fixed magnets 6 to hub 5, which can be
of various natures and have not been shown, must have as
low a reluctance as possible.

The magnetisation axes of magnets 6, which are
symbolised by non-referenced arrows in Figure 1, all have

30 a radial direction, but have alternating directions of
magnetisation. Magnets 6 thus have at the periphery of
rotor 2, an even number, equal to ten in the present
example, of alternately north and south poles. Magnets 6
thus generate, at the exterior of rotor 2, ten vradial

35 magnetic fields of alternate directions. According to
whether they have a north magnetic pole or a south
magnetic pole at the periphery of rotor 2, magnets 6 will



whet her they have a north nmagnetic pole or a south magnetic pole at the
peri phery of rotor 2, magnets 6 wl|

- 3- be respectively designated hereinafter by the reference 6a or
6b. Stator 3 of generator 1 includes a first and a second

stator plate respectively designated by the references 7 5 and 8 and both
havi ng the general shape of a flat circuylar ring centred on axis of
rotation A and perpendi cul ar t heretfd. These stator plates 7 and 8 are
at a di stance from each other, each of t hem bei ng | ocated at | east

appr oxi mat efog FﬁspﬁétWVélﬁli%Skﬁnaﬁﬁg Serefpashdrf byeshef réfehencs, 6and t hey
are both made gb.a soft nagnetlc mat eri al . In the present exanpl e,
stator 3 also in Iudes 9 irst series. of five teeth, al

designated by CR8tOT r%’?eqeé’rﬁ,rét@r radBCbRAgs saf f1RAE RS canaeePndl and

arranged - staegul @ﬂa}tearx@s@dctﬁ){félyZdEBlbh&téﬁa@? WHeC hr sedasrieas 4he 15
Tee angul, arli/ at an

| atter fr or, 7 .and

angl e of 368?1 Iéei(rah a Rla rkéa$1§}%qﬁh§| gfa‘Beﬁ??‘ssgap%f fe:o?‘afc‘g‘?)ﬁ ATHFUt+RE or 2,
they are nmedtagi caemyrq:hd on aspmetaftakiopatdnnechechrid peapendptaler 7 and
extend in tRGaretd I &idsan at%tratﬂab@sat’? gﬁiz are %{Q(rjeag;ggﬁtgégtor

i ncl udes a second series of teet h, esi g erence

10, al so mad&°Bf @ach %Pﬁrwagﬁ%qh cofatgrem b&hﬂgalwaeﬁﬁdang&d tegstarly

around r &b@l‘ro&ltnﬂtébfl §1@aﬁﬁe\/\’0h.ébn§@936§t eset g lald &dnd rpARes SEator

pl at es each to 10 g_al.so |ocated 25 between twq of teeth
9. Teeté’ Eiléi"%e'ri't’ hﬁgda}: %Yoaf"fes oth m3AGuPEr RySALT FRMRFE TRESEBRErr]/ N,

Moreover, they afe atls® prepantl letantpdeaxi stator oBataDsﬁbAlQ:fc_ﬁﬂé@r 2, but

they are fqggtganggguag aggo?gg?gtlggét}g co%i?ctggs a?%aécor La lg%ﬁ Chat

and extend in the direction at or ate
the total niRberesretBetade afda sofy mag@te&ugr materiasfjuahdt erraegedt al

nunber of Meegetsrfd arodhd BbcoF ioiﬁrtﬂeagﬁlaé@%hlﬁﬁ'eg %eet%ﬁ@gtand 10

occupi e ositlon such as that in _Figure 1, eac
P §.5 lat% rom stator plates g and 8. Teeth are offset

angularly at an angle of 360°/N and are parallel to axis
of rotation A of xotor 2, they are mechanically and
magnetically connected to stator plate 7 and extend in the
direction of stator plate 8.

20 Moreover, stator 3 includes a second series of five
teeth, all designated by the reference 10, also made of a
soft magnetic material and also arranged regularly around
rotor 2 in the space which separates the latter from
stator plates 7 and 8, each tooth 10 being also located

25 between two of teeth 9. Teeth 10 are thus also offset
angularly at an angle of 360°/N. Moreover, they are also
parallel to axis of rotation A of rotor 2, but they are
mechanically and magnetically connected to stator plate 8
and extend in the direction of stator plate 7.

30 It can be seen that the total number of teeth 9 and
10 of stator 3 is equal to the total number of magnets 6a
and 6b of rotor 2 and that, when the latter occupies a
position such as that in Figure 1, each of teeth 9 and 10
is located facing one of magnets 6a and 6b.

35 It is clear that the various components of generator
1 which have just been described are dimensioned and
arranged so that rotor 2 can rotate freely, without
touching any of the elements of stator 3, but so that the



Is | ocated facing one of magnets 6a and 6b. 35 It is clear that the

various conponents of generator 1 which have just been described are
di mrensi oned and arranged so that rotor 2 can rotate freely, wthout
touching any of the elenents of stator 3, but so that the

-4- di stance whi ch separates nmagnets 6a and 6b fromteeth 9 and 10
I's such that the nutual nagnet-coil flux,and the rel uctant couple

t oget her have advant ageous val ues. 7 Still in the present exanple,

stator 3 also includes 5 a first arm 11 and a second arm 12, both nade of
a soft ndgatance mehtch abepatatds anagnespechi \aady Ghecfeorm cakeyharsd

magneti cal | ORReGt e t e i S pl.ate
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see that thtelwgtant ceunls rtegpsbervieive fastirdaggogsavatupfate 7, teeth 9

and arm 11, apdiby $tatkd phetentSexanpll, 1@taRdranMalide A ludes

preferably each nade in _the formof a single sang part, for exanpl e by

cutting and@bdidiSg ATsHderdt & FECRE 20 nif or PAFD B8de of gy Sofier
t hose skil |l mdghetibematdrisl, whiek arbatespectihesPy twechaiiicnldsn

I dentical, which, si ifies the nuf act ure of the _generator a
decreases | {“29885%‘3%? %e?onnecn:ed RS g&?ﬁ TR 1 ‘% uﬁagt%r CB#FET3%\?\Dund
around a coamed theldxwoise efdstiatargpliaielB.are respectively nmechanically

20 and rmagneti cakly g&g&ﬁcfae%g g.%x?tﬂé”&ré]wﬁp égsilryi 5e8, £HEY Q:Ihcjf)ejv o coil 13

is of course also nma I magnetic mate awgg
rel uct adfe, URABSt KESReaRtvely finredadyustatns pdakecti ofeehRr 8of a8 arms 11

and 12, which ihawad oy haeitcshPratedrss alsmri@nged semas2to fave 25 as
| ow a reluct an%e af)_bgosygl e. . h %re 14°efﬁfe coil 13 assures q
nmechani cal BORAEER cach o PRRR N 1R hEPE WG OF o rUnehit FAREUSUFPPS. B8R it s
general ly fomecessgly thy reittiorgceatdii endthgniecashesnne€t isitdaple fi xing
one or nore strptgsto these units, so as to 30 guarantee that these

mu

latter keep ually correct
15 Moreover, those skilled in the art will see that

these two parts can be identical, which simplifies the
manufacture of the generator and decreases its cost price.

Stator 3 also includes a coil 13 wound around a core
14 whose ends l4a and 14b are respectively mechanically

20 and magnetically connected to arms 11 and 12.

Core 14 of coil 13 is of course also made of a soft
magnetic material having low. reluctance, and the -means
which assure the connection thereof to arms 11 and 12,
which have not been shown, are also arranged so as to have

25 as low a reluctance as possible.

Core 14 of coil 13 assures a mechanical connection
between the two aforementioned units. But it is generally
necessary to reinforce this mechanical connection by
fixing one or more struts to these units, so as to

30 guarantee that these latter keep mutually correct
positions in all circumstances. For a reason which will
easily" bYe understood by those skilled in the art, such
struts, which have not been shown, must be made of a non-
magnetic material.

35 Those skilled in the art will also understand that,
according to the relative dimensions of the various
components of generator 1, it may be necessary to arrange
other struts between each of ends 14a and 14b of core 14



positions in all circunstances. -For a reason which w ||l easily be
understood by those skilled in the art, such struts, which have not
been shown, nust be nade of a non- magnetic material. 35 Those
skilled in the art will also understand that, according to the relative
di rensi ons of the various conponents of generator 1, it may be
necessary to arrange ot her struts between each of ends 14a and 14b of
core 14 and arm 11 and, re'ssp‘ectively, 12, such struts having
of course t rrﬁﬂe of a soft g ﬁgl ¢ material havi ng a | ow

rel uct ance. 0889g K HSSBEEAVERY  ale- V\n%“l‘:hal%"c?us,"ée paging sof

consi der at | arsisEaTitoabet nafdose adafit hauhdtist maeepigBdRavingi khi1bgspect
to connecti ng, §d; for the aforenentioned units and/or with respect to
struts for connecting'the ends of the core coil to the respective arns
could al se be These i skildedasdnof thehermxenbodilientslsd tsee genkaat or 10
accor di NG | @i RnateBhs! BYANLONCUNLARA k1P HESETI0EC beefiChEhgalt ot

These considerations wl ere ore not
al so be not &8-thagesRacty 419 oERReFPAe N BruLS ofOEt éh@r #qmmthanedj ust

been descri hed w eah@ro®dwith %é%tor@ﬂ QBQuQérf}:‘BQedcér&é@d@? ORKLLO each
ot her so that ator plate 7, teeth arm 11l on

t he one han(fndfm?i]%@euﬁ?{:ef%ﬁot%f d’ieﬁlpeﬁltéf’é grmEeEPHLd 24§°aR8 arm 1
on the ot hemadendimr éhangrsei caff | pthennesbedimendsl wivi the Okent4aebrcoi |
13. 20 y f stLyqt yure

arranger%eont %‘%dﬁlﬁszlf%)oﬁggggrn%one%t{wtéé}%erw%‘t %P &’ \Mi’l % d%gg"g\%]gefiust
been descri R&Feipgdterot Fheme oeoraideyatiions r@sbiecthenegoaeomc$ beil 13

gener at es a&e@e%g;@a c vol tage in response to the variations in the
magnetic fl ux, ori.g ing frommagnets 6a and 6b, which passes through
core 14 al ternat Yy ﬁl??"g'ﬂe iSRG P AL ofRRr various CompeneREs t hat

coil 13 of gehesadsr 131 sshdelnthard 0jdst been described are formed,

15 dimensioned and arranged in relation to each other so that
the unit formed by stator plate 7, teeth 9 and arm 11 on
the one hand, and the unit formed by stator plate 8, teeth
10 and arm 1 on the other hand are magnetically connected
only via core 14 of coil 13.

20 As is easily seen, as a result of the structure and
arrangement of the various components of generator 1 which
have Jjust been described, when rotor 2 rotates. with
respect to stator 3, coil 13 generates an electric wvoltage
in response to the variations in the magnetic flux,

25 originating from magnets 6a and 6b, which passes through
core 14 alternately in one direction and the other.

The fact that coil 13 of generator 1 is wound onto a
core, in this case core 14, greatly facilitates the
manufacturing and handling thereof.

30 Moreover, all other things being equal, the mean
length of the turns of coil 13 of generator 1, and thus
the total length of the wire which forms said coil 13, are
much smaller than the mean length of the turns of the coil
of this known generator and, respectively, than the total

35 length of wire which forms said latter coil.

As a result of these two facts, the cost price of
coil 13 of generator 1, and thus the cost price of the
latter, are lower than the cost price of the known



core, in this case core 14, greatly facilitates the manuf act uri ng and

handl i ng t hereof. 30 Moreover, all other things being equal, the
mean  length of the turns of coil 13 of generator 1, and thus t he
total length of the wire which forns said coil 13, are much smal | er than
the mean length of the turns of the coil of this known generator and,
respectively, than the total 35 length.of wire which forns said |atter
coil. As a result of these two facts, the cost price of coil 13

of generat Ogeher@Rdrt RS 1t RRACOSesPebESvOly | Nhan LALT ?:ro’star;ﬁ:ilc%v\eé%t han
the cost prl{j—?’% if t he known - 6-
gener at or coi ﬁ'o",tef’espect i vely, than the cost price of the latter.

Moreover, and agdbBedvér ptded dddifgaibeolHeddRings MBeing &h@fl) i the

resi stance %fl %gl . 13 of, ?enerat r 1.i.s #)\Nerf 5 than that qQf the known
generat or  c&i TCsFASe THESEBEEE ©F 9%yt oPTwi IRGHATOR for s sHP¥P%oi | 13
is smal |l or than thatt haf dgfhe Henavrr egéneratgy t keitoi simde t hRekneyEal

gener at or. I :ql | h e e.effe l.0sses i_ch_.take

pl ace in coillemlq\t?:.haroeft I%\%Jér é:%l,‘?ﬁtr? e %ag%&e 3 li hggkﬁ‘g\/\ﬂ‘?ﬂféL Fendt3H or, and
the yiel d ofthgénefatbe wire farasingi ghercoil efiathe tkuownf gehiesakoown

generator. |1 akgo folays dHhal the $he1AEEALLONIoLEGL NEnIAk! g8 SUPPI i ed

by generator .1 ._accqrding to i/net her the latter supplies current or not
are |ower tRAASPN1PhECLdsd3ofTBNEORRBWRRERNERLSE. cBSe Of ‘thRydenawd | | ed in
the art 10 | gerasbkyrseanthathd of81PR of @fkneeAebat A iscCalhusnChiklee

different n r .of .pe nt magnets_6a and_6b than , _this nunber
bei ng howevg?lg?l tg’ra{ﬁ/ay‘_gsfng% ¥ aﬁﬂo‘ﬁ?mgﬁgejéﬁg%ﬁ‘ t o+t ﬁ‘ésf’otéﬂeﬂ‘r%‘ﬁbe Hf teeth
i ncl uded i ntieatvaratizms in LiHeewrebtagad swpplléedr e genebetothet eof ,
magnets 6a accaRdiff AN RiedHe aged Pa/t@e%la?ﬂé’gﬁlﬂg t&ﬁdgi)é:?{ Re' nt

magnet, this nulti-polar nmagnet of course arrange so as to have
at the peri BhEr yOBEL, BRIR I fhergaygenafnkle cknowpgemerasorhe bi pol ar nagnet

assenbl g5whi ch i rhoepl sEEBlaldn the art will easily see that rotor 2
of generator 1 can include a different number of permanent
magnets 6a and 6b than ten, this number being however
always even and always equal to the total number of teeth
included in stator 3.

20 Likewise, and whatever the number thereof, magnets 6a
and 6b can be replaced by a single multi-polar permanent
magnet, this multi-polar magnet of course beéing ar_rangéd
so as to have at the periphery of rotor 2 as many magnetic
poles as the bipolar magnet assembly which it replaces and

25 so that the magnetic fields which it generates at the
exterior of rotor 2 are also radial and of alternate
directions.

Generally, it is seen that the rotor of a generator -
such as that which has Jjust been described includes

30 magnetic means, formed by several bipolar permanent
magnets or by an annular multi-polar permanent magnet,
having 2N magnetic poles arranged regularly at the
periphery of the rotor and generating at the exterior of
this latter 2N radial magnetic fields of alternate

35 directions. It can also be said that the stator of such a
generator includes two series each having N teeth, the N
teeth of the first series and the N teeth of the second
series being magnetically connected to the first and,



25 so that the magnetic fields which it generates at the exterior of

rotor 2 are also radial and of alternate directions. Ceneral ly,
it.is seen that the rotor of a generator such as that which has just
been described includes 30 magnetic nmeans, forned by several bipolar
per manent magnets or by an annular nulti-pol ar pernmanent magnet,

havi ng 2N magnetic pol es arranged regularly at the peri phery of the
rotor and generating at the exterior of7- this latter 2N radi al magnetic

fields of alternate _35 di rections. !t can al so be said that the stator of
such a Gl d1R| udes LuBoser iskateachphave nanbltaelh.id healla teeth

of the first series and the N teeth of the second series being
magnet i cal |S*& S ected to the first and,
-7- respect imeise bRelbedords Stié orarfl akell nadlsdedséa sehat thetator.

Those skilled in,the art wi.ll _also s .hat .t he r di c i.derations
obvi ously a%’fﬁi/eql(f’g{ h&oﬁﬁg?r%tl%%og’lgﬁé’ﬁflfl%f ?ﬁ%lgeﬁéoreat%% z@i%c@zlgrq.di ng to
the presgntembodimesits onfwhileh weheribodesagddusiinger spnather DPrHEsens .
consi der at 'ﬂ?&?eergé%énangfhi}:ﬂte;gg?ie Be rgRgal-feqd nereindftddie emaed ment

shown in Figure; n y generator according to the present
i nventi on, ePReiferptipnsyuidtanell BReIHOReRe Hepealefence 21, includes a

rotor whi ch i £ degegnaiwslimenithessie 1igf eFegeee? 3S &h@ roforhe of
generator 1 of Fi‘?ures ' it i ntJ cal_.t.0 the J atiter. This

1 d 2 t id t,
rotor 2 of GERMET&tYr 2?°&?$+n%o?oncﬁﬁlle#g%ﬁégbe"%%tﬁ%éd W, s

CGener at 00 2demésatedicbudehea geinetral, rediesiegrat &1 byincludds aefrytence 22,
whi ch i ncl | dept | t h t at
ch 1nc ux?ﬁ(;;fclli ot & k?rg%@i)rﬁgyé?% £Qme re%ér&ﬂcé 8 GeMReResHf stator

3 of genera esl gna ] e sane references and arranged |ike
the | atter.ofhgereratoxdmednEagyrestd anwd g |3inge ithekefaPeaded i bed

again. 20 the Si#dr 22 @i30 kBEbHUES aothi généFdiadS connegiiad it
therefore be described again.

15 Generator 21 also includes a stator, designated by
the reference 22, which includes identical components 7 to
14 to the components of stator 3 of generator 1 designated
by the same references and arranged like the latter. These
components 7 to 14 will not therefore be described again.

20 Stator 22 also includes a third arm 23 connected to
stator plate 7 and a fourth arm 24 connected to stator
plate 8, and a second coil 25 wound onto a core 26 whose
ends 26a and 26b are respectively connected to axms 23 and
24.

25 It can easily be seen that, in generator 21 of
Figures 3 and 4, the magnetic flux originating £rom
magnets fa and 6b separates into two at least
substantially equal portions, one of which passes through
core 14 of coil 13 and the other passes through core 26 of

30 coil 25.

It can also been seen that, when rotor 2 rotates with
respect of stator 22, each of coils 13 and 25 generates an
electric wvoltage in response to the variations in the
portion of the magnetic flux which passes through its core

35 14 or 16 respectively.

It will be noted that stator plate 7 with its two
arms 11 and 23 is, in the embodiment shown in Figures 3
and 4, identical to stator plate 8 with its two arms 12



stator plate 7 and a fourth arm 24 connected to stator plate 8, and a

second coil 25 wound onto a core 26 whose ends 26a and 26b are
respectively connected to arns 23 and 24. 25 It can easily be
seen that, in generator 21 of Figures 3 and 4, the magnetic fl ux
originating from magnets 6a and 6b separates into two at

| east substantially equal portions,_gone of which passes through

core 14 of coil 13 and the other passes through core 26 of 30 coil 25.

It can al soah@en24penviing , religReE0t Ghe? MM HRTUMKE costespectrd stator
22, each of COI|St13 and 25 generates an el ectric voltage in response
to the vari at1ons Ph't he portion of the magnetic flux which passes

t hrough its coreM8betdens ther efmpsrt thety. generator 21 JdinkcluHesnoiwed t hat
stator plate fiwtyit [ odj shovvn
nF gur oo SOMLY Uab ) SHdCavenPhdt ohdtlofly, ald), Wb, EHRYAORHY

and 24, \whi éﬁgrlé&%eéltlﬁepm& éémmughgtbgstzone efiesaid gepilsait ovhich

Mor eover, tBaaibast Eﬁ@t c%%tgéeﬁl&l ioEc! pees dopRs toc‘}yel SqelPSasdd1®
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15 allows a2 large number of turns to be obtained while
limiting the space requirement of the generator and

maintaining a compact shape for it. The advantage of this
embodiment also applied to curve cores with parallel
winding of the turns onto the cores.

20 It is to be noted that, in the generators according
to the present invention such as generators 1 and 21
described hereinbefore, it is possible to fix a part made
of a non-magnetic material, fitted with a support béaring
for shaft 4 of rotor 2, to one or the other of stator

25 plates 7 and 8. Such an embodiment of these generators has
not been shown.

In the embodiment shown in Figures 5 and 6, the
generator according to the present invention, which is
designated as a whole by the reference 31, includes a

30 rotor which is also designated by the same reference 2 as
the rotor of generator 1 of Figures 1 and 2 since it is
also identical to the latter. This rotor 2 of generator 31
will therefore not be described again either.

Generator 31 also includes a stator, designated by

35 the reference 32, which includes two stator plates 33 and
34 each having, in this example, the shape of annular
plates centred on axis'of rotation A. Stator plates 33 and

34 are made of a soft magnetic material and are arranged



enbodi nent al so applied to curve cores with parallel wi ndi ng of the

turns onto the cores. 20 It is to be noted that, in the generators
accordi ng to the present invention such as generators 1 and 21
descri bed hereinbefore, it is possible to fix a part nade of a

non- magnetic material, fitted wwth a support bearing for shaft 4 of
rotor 2, to one or the other of stator 25 plates 7 and 8. Such an
enbodi ment of these generators has RB+ been shown. In the
enbodi ment shown in Figures 5 and 6, the generator according to the

present i'nvmtéﬁﬂhezvmgmeiéf rotﬁﬂsizgnateca asertaifold sbynt-be rrefergrce 31,
i ncl udes a ?0 r ot or \/\/{31 %so desi nat ed % theqsan§ reference 2 as
the rotor of?hEferatBrch of Flﬁ fEQT1 B Bt?sm e 4 aP25 i @nti cal
to the | attenrefidatended oreRtodl gependhgr SHroughi khither eﬁ@fe ot dre

[ CGenerator 31 also includes a stator,

descri bed t
desi gnat edr,J‘ggl{:{;'lléeé é:aggresference 32, which includes two stator plates 33 and
34 each Baving, Iw tid steoxdm®l ev,otteﬁe thape dff ameglared, piatssppeedred on

axi s of rotgehPMmf raralAl af €3ad3 B arraided’ gn”?cg‘f'e %n &,881 tempgneti c

material and are arrange on efther r ot or at a
certain di sPEhes ¢f o‘#ﬁ [rentral ;ppepingER¥ranged dimisiatos Aleses333 and 34

has an aﬁﬂeBeremed @antemdbdopent NG £t faudaveki G1 shaét ndtofbeen rotor. 2
passes. < is to be noted that, if required, a support
beari ng for gﬂ‘ﬁ?t 4 can be arranged in one and/or the ot her of the
cent ral 10peni ngsSeatangéd ialst attnclpias exwd3 serbesl &£ Sied areaedibodi nent

S Foner TRt iflmaset ol roren B S0 SELNPSS, (1
10 since the¥yanpesinilamrtq ceatdy Md—ol@fofgmmsl Brgh@21
descri bed hgegerbgé@areinbefore.

Teeth 9 of stator 32 are arranged regularly around

15 rotor 2 and are mechanically and magnetically connected to

the periphery of stator plate 33. Teeth 10 of stator 32
are also arranged regularly around rotor 2, each between
two of teeth 9, and they are mechanically and magnetically
connected to the periphery of stator plate 34.

20 As in generators 1 and 21, teeth 9 and 10 of
generator 31 extend parallel to axis of rotation A of
rotor 2 in the direction of stator plate 34  and,
respectively, stator plate 33. Likewise, the total number
of teeth 9 and 10 of stator 32 is equal to the total
25 number of magnets 6a and 6b of rotor 2 and, when the

latter occupies a position such as that shown in Figure 5,
each of teeth 9 and 10 is located facing one of magnets 6a
and 6b. Moreover, the various components of generator 31
which hawve just been described are obviously dimensioned

30 and arranged so that rotor 2 can rotate freely, without
touching any of the elements of stator 32, but so that the
distance separating magnets 6a and 6b of teeth 9 and 10 is
such that the mutual magnet-coil magnetic flux and the
reluctant couple together have advantageous wvalues.

35 Stator 32 also includes a first arm 35 and a second
arm 36, both made of a soft magnetic material, which are
respectively mechanically and magnetically ~connected to
the periphery of stator plate 33 and to the periphery of



Teeth 9 of stator 32 are arranged regularly around 15 rotor 2 and are

mechani cal |y and magnetically connected to t he periphery of stator plate
33, Téeth 10 of stator 32 are al so arranged regul arly around rotor 2,
each between two of teeth 9, and they are nechanically and magnetically
connected to the periphery of stator plate 34. 20 As in generators 1
and 21, teeth 9 and 10 of generator 31 extend parallel to axis of
rotation A of rotor 2 in the i&ctlon stator plate 34 and,
respectively, stator plate 33. Likew S&," the total nunber of teeth 9 and

10 of stat 0§t§@oi‘ Spm&_ﬂl 340 thewilk a&be 2ho tedrbeha of 1ﬁageet;8>s€sabaled tab of
rotor 2 and atter occupies_a position, such as th own in
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and 6b. Mbrboaeches heo rnnecs eoshpabventslatie deneraeoidl3l Whl ch have j ust
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can rotate freely, W g any o t he enent s of stator 32,
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s suchp,ihat the puiudl1dBgNetasPiie B Gidrddawiyardcbheade el uct ant
coupl e toge her have advant agieous val ues. 35 Stator 32 also includes a

first arm 35D&NECRR R GhF1Ngle;SAM8EPa%bt h nade of a soft magneti c
material, which gtgtor 37 eersechh\tehaemrwmcadj ywand reagnetd caldore

connected t peti pher st at to ' ry of.
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respectlvely forrre stat or e 33, teeth 9 and arm 35, and st at or
plate 34, t¥Lh sdmahy ¢m’1%e<ér efid} dBHF aafe n£355E SYRE 1Df m of a

singl e samepBaet of a soft Jartid? mltedibicligdesrangeld retwsemnderad ound a

core nds _.14a and _ 14b _.of co 14 _are respect ver 10_ nech cally
and nagnetl&gﬁlﬁfcﬁﬁﬁécgédan QFWSE§5aﬁﬂda3§ec°£§ HAGY A0 LRI

15 in Figures 5 and 6 and similar to the first, is arranged
between end 14b of core 14 and arm 36.

However, the various components of stator 32 which
have just been described can be formed, dimensioned and
arranged in relation to each other so that the unit formed

20 by stator plate 33, teeth 9 and arm 35, and the unit
formed by stator plate 34, teeth 10 and arm 36 are only
magnetically connected via core 14 of coil 13. '

The operation of generator 31 will not be described
since it is entirely similar to that of generators 1 and

25 21 described hereinbefore. Moreover, generator 31 has the
same advantages as those of generators 1 and 21 described
hereinbefore. It will be mentioned however that, with
respect to these latter and all other things being equal,
generator 31 can be more compact, which may facilitate the

30 use thereof in a device such as a wristwatch where the
available height is limited.

In another of its embodiments, the generator
according to the present invention includes, in addition
to all the components of generator 31 which have just been

35 described, a third and a fourth arm respectively
mechanically and magnetically connected to stator plate 33
and stator plate 34, and a second coil wound onto a core
whose ends are also respectively mechanically and



by fixing means which have not been shown in detail. It will sinply be
noted that, in this case, a first strut 37 made of a soft nagnetic
material is arranged between end 14a of core 14 and arm 35 and a second
strut, not visible 15 in Figures 5 and 6 and simlar to the first, is
arranged bet ween end 14b of core 14 and arm 36. However, the
various conponents of stator 32 which_j;_ have just been described can be
formed, dinmensioned and arranged |n relation to each other so that the

uni t forrred 20b tor ate t eet d e
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are also aeeyedingdly thiedPresend |jnvenfHpn can include mﬂ’éﬁn |1y
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Likewise, these arms can have different shapes to
those which they have in the examples described
hereinbefore. _

It is thué possible to give these arms such a shape

20 that the coil or coils of the generator are not located in
immediate proximity to the stator plates of the generator,
and/or to bend the arms so that the coil or coils are
located higher or lower, with respect to the rest of the
generator, than they are in the examples descxibed

25 hereinbefore. These various modifications to the shape of
the arms allow, if required, the design and manufacture of
the device using a generator according to the present
invention to be simplified, in particular when the
available space in such device is limited and the latter

30 has to include other components having a relatively large
volume. '

It is also possible to give the generator coil, or
coils, the shape of a thin flat disc with a core whose
axis is parallel to the axis of rotation of the rotor of

35 such generator instead of being perpendicular to said axis
as in the examples described hereinbefore. In such a case,
the arms mechanically and magnetically connecting the core



according to the present invention of which a few enbodi ments were
descri bed herei nbefore, w thout thereby departing fromthe scope of this
i nvention. 10 Thus, for exanple, the stator of a generator
according to the present invention can include nore than two coils, this
stator then including the nunber of arns which is necessary to
mechani cal |y and magnetically - conneg4_the ends of the core of each of
said coils to the 15 first and second stator plates. Li kew se,
these arme eanchaug ol kBLCRLaEBAPERatSr pL{WFCatl! 6B IO NAYEhLs | Ne
exanpl es descr.i be her ei nbe IS thus possible to give
these arms 39€hagranape tm aqqpndapke EBPFewitloils of the generator are not

located in | gyedi ahe aQ*'r@.i‘zbEinéﬂtt eft I&ﬁestc@thr eca aé&SlsofaJEmasgenff ator,
and/or to bend the_arns so that the coil or cQJ are ated hi gher or
Cower | wi t hEPEUPEER: 1§ SRESFRLET FAYHE & RS esa 1o B ot ho

exanplesSdemhﬁﬂbednéBudhmgennbe&om@reTbGSESvhavbmg aDﬁafgéaﬁmmwértéfthe
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sinplified, cresgasectivar qﬁhethet heore Cai/athablcanslpaoe ieosleh tdevb@e is
limted and 1hE§ela§E&erar?@ t'i‘ﬁ’:% tenknchade; QF heys C%Hé‘-””&%ﬁe@%' NE18%

relatively | arge t |s al so possibl & to, give the
gener at or  cBRFS1iBE throﬁ%?l§hetﬁ8r§h8§eq§¢e§ @ch fhugt Ehecrigt ntakore

whose 10 axhey wiparbél dcixaddi® LAXisachf f1akatsd ave dedhrged.or of 35 such

generator instead of being perpendicular to said axis as in the
exanpl es descri bed herei nbefore. In such a case, the arns nmechanically
and magnetically connecting the core

-12- or cores to the stator stator plates are obviously forned and
arranged i n accordance therew th. Such an arrangenent of the coi

or coils allows, if required, a generator having a small thickness to be
made .



5 while including one or nore coils having a | arge nunber of turns. This
arrangenent also allows, if required, the Cross-secti

the coil or coils to be i ncreased and t hus the densit etic
flux passi ng through the core of cores and thus the r Hﬂl”ﬂ 'ww

wi |l be saturated by such flux to be decreased.

- 13- 1. Monophase el ectric power generator incl ud| ng

- arotor (2) having an axis of rotatjon (A and i ncl udi ng a per manent
magnet (6a; Gbi wi th 2N nmagnetic “pOl es arranged regularly at the

peri phery rotor 5 (2) and generating 2N radial magnetic fields of
alternate directions; and - a stator (2; 22; 32) having only
two stator pl at es, respectlvely a fist stator plate ‘Fﬁ(»? 33) and a
second stator plate Naporhasepgiafreic tRPW%@%ﬁ?A”ééérf 5 u‘i-’EPgsal d first

stgtor p: ate, - a roﬁétﬂ'd(ﬂ ah@gm@cllaudaﬁgsagfl ea%hteBf qal)l #nl3; 25)
and couplin aps sai oil _to saj ernanent net

i ncl udi ng sg?gf‘f‘$+’§9 ’Qﬁ%nu‘glc‘brfgeaﬁ%ﬁ aﬁ; 6b) wWigh 0N series
of N teeth é&9ranggdeteguldnlylmt ctmmgmmthbmysatﬁdséwsb:ostmt c(lz)plaaida (7; -
33), arrang uLarly ar | o] a fs ul at
360[err]? Sgne:éatf: gt Llgerr‘l}/lgs eg#{%%lt%get : ts éﬁd%&g%arg) ?ﬂ Iaaql)oélsal d
axis of rotE@g@ﬁt{-ﬁ)fi¢i4$@fdaiéern®heo$l%%¢@ons, eadond stator plate (8;

34), a second ser-l esy oétal‘&otzee(tzh 2%, (%9 ﬁ%qae&hgahky 1eg8Bedkd dgy1sai d
second statg §%§ 34 ), arranged regul arly around said rqtor and
A W

of f set ) Npeans (EQecBABPLERY c828f ROtdet H¥ei ng
each | ocat edsbetweemdwﬁagmataeemteaheemchﬁlﬁ Sdidst rgt; 33) w@id %S of

G Tone o] SPEERRE"Pe AL [Sash® BRple it °p Shudlendd AGPAA dihdLE
magnet i cal | § £amssctderjes of N teeth (9) magnet:.cally connected to
said first stator plate (7; 33), arranged regularly around
said rotor and offset angularly at 360°/N, said first
. series of N teeth extending parallel to said axis of
15 rotation (A) in the direction of said second stator plate
(8; 34), a second series of N teeth (10) magnetically
connected to said second stator plate (8; 34), arranged
regularly around said rotor and offset angularly at
360°/N, said second series of N teeth being each located
20 between two adjacent teeth (9) of said first series of
teeth and extending parallel to said axis of rotation (A}
in the direction of said first stator plate (7; 33}, and
connecting meané for magnetically connecting said first
(7; 33) and said second (8; 34) stator plate; said coil
25 (13; 25) being wound around a core (14; 26) forming said
connecting means, said core having a first (l4a; 26a) and
a second (1l4b; 26b) end which are magnetically connected
to said first (7; 33) and, respectively, to said second
{8; 34) stator plate.
30 2. Generator according to claim 1, characterised in
that said stator plates (7, 8) both have the general shape
of a circular ring centred on said axis of rotation (A),
and in that said teeth of said first and second series (9,
10) are respectively connected to the lnterlor of sald
35 first and second stator plates (7, 8). -
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said first and second stator plates; said coil (13; 25) bei ng wound
around said core, said core having a first (14a; 26a) and a second

(14b;» 26b) end which are 30 nmgnetically connected to saumm ﬁ
respectively, to said second stator plate and extendi ng!iilh ﬂu u”“"l
plane parallel to said first and second stator plates and * Fochtetl s *
between said first and second stator plates. 2. Generator
according to claiml1, characterised in_ 35 that said stator plates (7, 8)
bot h have the general shape of a.ci‘lléul ar ring centered on said axis of
- 14- rot ati on3 ( Ajenexadorn adeerddapd tee@lpinf lsaichaacherdsed insecond

series (9, tRAtakRikesesidryabdate@ness £daiy hn hatdt @hlal gedge of said
first and segcond stator I@fges. 3, Generagtor according to claima1l,
charact eri sE&®PH © a’f‘tﬁ?“ rq PAREEoFeRF R SO 33218 AXID 19 HEREREIRA gener al
shape of an{appukad dratthatenisdidectemthsaid ad)s &fe artahgelomt(Ahe and in
that said t ; 1 d r.range at e ternal edge of said stator
pl at es. g sa&ﬁpﬁ%&(é%e%ﬁ%o%tggggrg%ﬁﬁefo(%q'ai?’ I, characterised in 10
that said stator ¢3;G@mra32y iaccordésgateecdadmcdi,l difactenimedd iar ound a
second corew(26) shawi R aRoki 18t ©36a);3nd; cond ) £
magnetical |y ¢onnected toosai(d'fi r$t 2 (Wc%‘%e%:n%? %éé%gctal C%?c?ndsai d
second st at SPIH é@g)(gpund ggyt_md a second core (26) having a first

{26a) and a second (26b) end, and in that said connecting

10 means further include said second core (26) and are

arranged so that said first (26a) and second (26b) ends of

said second core (26) are magnetically connected to said

first (7; 33) and, respectively, said second stator plate

{(8; 34).
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