TITLE: " A SYNCHRONOUS AND | NDUCTI ON MOTOR' FI ELD OF THE | NVENTI ON The
present invention relates to a synchronous and induction notor and, nore
parti cul avbypiviminot or, which works both as a synchrorousrwiomwo®sd as an
i nducti on notor, showi ng a configuration that, allows a good performance of
the sane in both situations. BACKGROUND OF THE | NVENTI ON Nowadays, the
conpressor notors form;eaf‘msﬂm@thwbaseAﬁﬁugﬂBeFﬁmeéﬂBﬁt" onin the

consunption of energy in these conpressors. Anong the 1 nportant features of
t hese notors, FREDYTRRINVERUIONS the main ones: the electric output, the
robustness during the startup (or overloads) and the possibility of varying
the speed of tThe p@sent iMheit@nactédica $yeRGHNOHS ARHGKdWdtiohi me@r idnd, more
conpressors for refrigeration that equip nore than 90% of the total found
in the foagiallarlgi toreemoion, winchs ehixs dothpgd @ sytdhcoreue mator anaasearcindliction motor,
applications: the nono-phase induction notor, the synchronous notor with
per manerfhoyigrreeanfiguiatiomthabraliens e goodhoeromanceaiof thesamesindoth simghietss. 1 n t he
nono- phase i nduction notor, the torN(arue i s high, generated through the

i nteraction bSAGKARONNDOEISE WVENTIQN the field i nduced in the rotor.
lse of “an el c QPP dunErEPresSon RoRdLBL Ry aR dove &0 dpRent Brcbeiabe.
wth pornIAR R RBe R b Pmare st PSTe MRIPor N Ao ah R BB <
cur'r ent STk p B il Ao Ind ARG, FRIGR S Pofdng Ard 0L

contipol RbhdRIs) aRdthe JosBRBAS vif/if 8 SRORPARE salfevwever, its efficiency is
hi gh when com%?ed v(\e/i%hst hgf‘éig ﬁItlrf%}'e ?ﬁguctléon F’r%t or. This type of notor is

a medi um cost TetOhre thirdtatypks of Afbtd WHBEEFS cHpRBESE 9 dhigePAtIANBAL equip
magnets, different fromthe others, nakes use of an electronic control, an
i nvert ermorbothannd0%l oft the edtéli fuuaatinCier B1l, BRIg inudeudemold applications or in

commercial applications: the mono-phase inductionﬂ motor, the synchronous motor with
permanent magnets and the brushless DC motor with permanent magnets.

15 In the mono-phase induction motor, the torque is high, generated through the
interaction between the stator field and the field induced in the rotor. The electric efficiency of
this type of motor is reasonable (average), the use of an electronic control is not necessary
and its speed is constant. This makes this type of motor a low cost motor.

In the synchronous motor with permanent magnets with direct startup (LSPM) in

20 tum, the torque is low, generated by the interaction between the magnet field ant the stator
currents. In this type of motor, it is not necessary any type of electronic control either, and its
speed is also constant. However, its efficiency is high when compared with that of the
induction motor. This type of motor is a medium cost motor.

Finally, the brushless DC motor with permanent magnets, different from the others,

25 makes use of an electronic control, an inverter, to control the efficient current magnitude in
the stator, which, together with the field generated by the rotor, produces torque. For having
the electronic control, its speed is controllable since the conduction time of the transistors
can be adjusted. However, this kind of solution has a high cost, due to the need for using a

fairly complex electronic device.



the stator, which, together with the field generated by the rotor, produces
torque. For having the electronic control, its speed is controllable since
t he conduwwoizor/tiiTee of the transistors €an be adj ust ed. rHDBR2er/000108s ki nd
of solution has a high cost, due to the need for using a fairly conpl ex
el ectroni c devi ce. Such types of notor can be observed, as exanples, in
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synchronous notor and an i nduction notor allow ng the operation at two

speeds windhgiv 3vhasgse of el ectronic devices inherent to brushless DC
notors, resulting in a notor with high I evels of efficiency and variable
speed, and yetSUNIMARYODPEHE INMENTOON. Therefore, it is an object of the
present invention to provide a notor which allows the variation of the
speef wi t hout Tihiee presentofinuentiarit ramnsistsdet i & gsotot twiths aamuikérk rconbwatiorofof t ae
present invention to provide a notor which has a better performance/ cost

rel at i orfYREHANQUSEMRIQF ARG AN Mstustien metor allﬂwwgﬁbq? opgratien at woasnegds avitheytitae
performance of the nmptor at a | ow cost. is still another object of the

i nvent | éﬁet% %?%W@edeé"%t'B’Perﬁa"vl%ﬁmﬁh'éssr@&tU\O&S-OTGSH"@?H&I@H@H HWithohigh  and

d t di t further object of th
or esent HHRPRAT s 0 501 e S5t 6P st SOmARING L | evel for wor king

oresent | nventiBirTret S e Sh e e B §¢‘°§1Lt°8ﬂ?§§des AR OHEL iy he°
| NYQ T QR 1 QI il Bt e TBLP LN OG- GGI] i ndi ngs, a r ot or v ng

magnets that generate n poles an ionally conrpr|S| ng a stator with
coi | wi ndi ngs |@iRRERA oBRct Bathe! f18¥erd ilvRWibM & Ehﬁﬂﬁea fotdM@hith PAk @Spb&fersai d

stator through a switch, so as to operate at a low rotation as a
synchr oryéuarmmic@rcoamblatonatﬂahgﬂﬁerarragnt Motas, B, innBwet WRddTlbOsliowNaeHéian,

during
performance of the motor at a low cost.
It is still another object of the invention to provide a motor having the features of a
15  synchronous motor and an induction motor, under certain conditions.
It is a further object of the present invention to provide a motor with a lower noise
level for working synchronized and at speeds lower than the uéual ones.
The objects of the present invention are achieved by the provision of a synchronous
and induction motor, comprising a stator having coil windings, a rotor having magnets that
20 generate n poles and additionally comprising a stator with coil windings arranged so that they
allow the change of the n poles of said stator through a switch, so as to operate at a low
rotation as a synchronous motor and at a high rotation as an induction motor, wherein, during
the operation as an induction motor, a rotor is used with a protuberance ratio Xd/Xq (ratio

between the direct shaft and the quadrature shaft reactances) near 1.

25 BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be now described in further detail, in conjunction with the drawing
listed below illustrative of the invention. Note that, though the examples below use the 2 to 4

pole configuration for a better understanding, the solution is not restricted to this



t he operation as an induction notor, a rotor is used wth a protuberance
ratio Xd/ Xq (ratio between the direct shaft and the quadrature shaft

react ancewd 2nmari1%1 BRI EF DESCRI PTI ON THE DRAW NGS TireTiBR2entoooro3wi | | be
now described in further detail, in conjunction with the drawing listed
below illustrative of the invention. Note that, though the exanpl es bel ow

use the RrighaAioRCArR &R Bth&lboridifiliochd bf AulBES QI pHidd it NGddiaccbRfing @ tHe i on

is not restricted to thisconbination, and any other conbinati ons of nunbers
of pol esapproatior nesé@d according to the application needs. Figure 1A
illustrates a 2 pole configuration of the notor stator of the present

i nvention, shdgug tAdiustrateend 2aipolkec tordigurdtiog usfeth&Bmioldr usthtoatod sthe he@enpol e
configuration of the notor stator of Figure 1A, show ng the nagnetic fl ux
di r ect i amvenFomahewin@ thé Cursent gliregtionhe 4 pol e configurati on of the notor
stator of the present invention, showing the current direction; Figure 1D

i 11 uStrates aFoysel B dlysiraigs rtheidmolst ceigurayionrof sihat mptopfstatpy of Eigure 1A,
showi ng the magnetic flux direction; Figure 1E illustrates an alternative 2
pol e coﬁhPUﬁ\gég?H}?QB?t'qfﬂ{%qﬁ%‘?"?stat or of the present invention, showi ng

the current directign; Fjgure 1F illustrates an. alternative 4 pole

confi guration '{ﬁ“r? hﬁ‘nr%'fg egﬁg‘? St PG ?%’gﬂﬁa@g%rﬂf%%\%ﬂ?ﬁ Bﬁ,ors?{o@men[ae?%
current .dir i on; . Fi.gur i rates a 4 pole configuration of a rotor
W th nad'ﬂ}eetnggétcsgg%'}gr@g{%"%ﬁgkr%(?@gent i nvention, showi ng the magnet field

direction: F $ihfie 30 IRRERRENE BoleBnliuGafbrPiiahe nithordRaEXSMbAEN CTRGinY! N

the rotor dir shaft ali1gned w e stator main coil;
Fi g4ype 3R hRRREKEMIxSideBfor i €l d chart of said notor of Figure 3A, with the

rotor direct shaft at 90 fromthe shaft of the stator main coil;
Figure 1E illustrates an alternative 2 pole configuration of the motor stator of the
present invention, showing the current direction;
Figure 1F illustrates an alternative 4 pole configuration of the motor stator of the
present invention, showing the current direction;
15 Figure 2 illustrates a 4 pole configuration of a rotor with magnets according to the
present invention, showing the magnet field direction;
Figure 3A represents the field chart of an exemplary motor with the rotor direct shaft
aligned with the shaft of the stator main coil;
Figure 3B represents the field chart of said motor of Figure 3A, with the rotor direct
20  shaft at 90° from the shaft of the stator main coil;
Figure 4A is an alternative exemplary topology of a rotor configuration according to
the presenf inveﬁtion; and |
Figure 4B is an alternative exemplary topology of a rotor configuration according to
the present invention.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figures 1A and 1B illustrates a stator 100 with windings in a configuration that

generates 2 poles.



Figure 4A is an alternative exenplary topology of a rotor configuration
according to the present invention; and Figure 4B is an alternative

exenpl ar ywoapmlagiiof a rotor configuration according t @CriBR2prgserns

i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Fi gures 1A and
1B illustrates a stator 100 with windings in a configuration that generates

2 pol es. As i ghL 6 Al B
pol es Ca')\sb{égj\iefg%%;ft?% rl]:'lgﬂgés ‘?{\ f‘h’e éupl%nFH&hgrﬂhgﬁ&%d%r#)ﬁll'tltgneanﬂm?g fower.

portion and the he "sane dire configuration

(from t hRrid Has e %Qﬁmerdi%_(h,fic%n intthi§ XBnfiglrafidH @roﬁ?{h’ég?ﬂ' th%ﬁ?@@efﬁegé( c?Fr%rﬁ%’s 1

and 2. Figure 1B 1n turn illustrates e magnetic flux tion o

conf i guriigrdptdskbhtetihglaf@wsn driggr e 1A. Figures 1C and 1D illustrate,
differently fromFigures 1A and 1B, a stator 100 with windings in a

confi gurati on Riguaé 18an airatiRStrdtep teePaghetBUlug directidn ofshe adrdiguidion Hlupwated
configuration of the winding of stator 100, where arrows 3 and 4 show the
curr ént im RigureetApper and | ower portions with opposite directions (upper -
fromthe left to the right and lower - fromthe right to the left). Figure
1D i || ustrat efiguies ifcanst 112 ilfustiateofliffetently diofri Gigueasi hnand [1Bs arstated 10 withgur e
1C, form ng 4 poles. The configurations illustrated in Figures 1A to 1D are
merely é’%’é&ﬁﬁﬂ%@ aogonfigurafion; that generales dalesgur ati ons that may exist to

e oo B B S P TLs e 20 o e b s
may alternate, through the driving, of electronic and/or el ectrao-nmechani cal
o ched Rt EMBrAar b G FEREE upes 1 RrBaPReRh “Rrgtiees i BradRns T
E't g?gﬁ } é%ré—qz% %@égﬁ‘@@kbﬁ[}% |ito%,§r2fr891' tfie KGRI QKK Akj.on of the winding of
Figure 1D illustrates the magnetic flux of the configuration illustrated in Figure 1C,
forming 4 poles.
The configurations illustrated in Figures 1A to 1D are merely examples of the
plurality of configurations that may exist to transform stator 100 with a 2 pole winding into a
15  stator 100 with a 4 pole winding.
These winding configurations of the stator 100 with 2 or 4 poles may alternate
through the driving of electronic and/or electro-mechanical switches.
Additional configurations are illustrated in Figures 1E and 1F. Figure 1E illustrates
an a[t_ernative 2 pole configuration of the winding of stator, where arrows 5 to 8 show the
20 direction of the currents in said winding configuration, the current in the upper and lower
portions having the same direction (from the right to the left) and having the same direction in
the right and left portions (from the top to the bottom).
In the example of stator 100 with a 4 pole winding configuration, illustrated in Figure
1F, the current in the upper and lower portions has an opposite direction (upper portion —
25 from the left to the right, and lower portion — from the right to the left), and the current in the
right and left portions also has an opposite direction (right portion — from the bottom to the
top, and left portion — from the top to the bottom), as can be noted from arrows 9 to 12.

Apart from the configurations illustrated in the appended figures, countless other

winding configurations may be utilized, such as 2 and 4 pole independent windings that have



direction of the currents in said winding configuration, the current in the
upper and | ower portions having the sane direction (fromthe right to the
| eft) andwbaviomgitshe same direction in he ri ght and | efPCTmR20i0m06106f r om
the top to the bottom. In the exanple of stator 100 with a 4 pole w nding
configuration, illustrated in Figure 1F, the current in the upper and | ower

porti On%lﬂf@ént%n féaﬁpr@@ §1Fchda{sr§r§35&9ﬂ)r(a'1‘ BRElenBP L hofhougﬁ rtl?érb(r)%q’? s Eﬁ’cﬁ he

right, and lower portion - fromt right to’t Lr¥ent in

the ri ghdonfig\ftatic?f i hpet.i ons al so has an opposite direction (ri ght portion -
fromthe bottomto the top, and left portion - fromthe top to the bottom,

as can be not gk rheatonatiradvee, dhé @inbihg APEGUrafiGrdftdtg@or 000 Wikl Pajri4qites may
illustrated in the appended figures, countless other w nding configurations

may be witiematethrogincthe alivibgaoiklgttpoiceswitchep dodemmpié, nteinsgsors heartd/or electro-
havedi fferential features, such as an additional efficiency gain, though

t he &ostméahanigsi sygtcbes Homexaomdlé,galays.ibming eortioliérb by anoutes bntosl sgistatrowkich t he
wi ndi ng configurations of stator 100 with 2 or 4 poles nay alternate

t hr ough i$ FRSPERSIRIE HRJ aypluatieg thedieed feiwsingtibe mqt@frat mﬁpmlgh rqtations thus @aysing

and/ or eI ectr rrechanl cal swtches, for exanp rel a bei ng controll ed by
an out erNe SWEGH9 Rewpenihgiipging §°’Pft9é’ffﬁ5'|9§$ myé"’i?yo‘?f volia %%@q/?fgc“t”ﬁ@t $igrals f or

he i ndi ng. ool i abiing o5 2yt i iRl Haane 30 sf‘fﬁ gt 350 5
320, o30°TH 1. efafey dHdbs. ZWGHFS e N e R T T
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operatio notor as a per nanent ‘magnets

startup Jith pérhdhehtVRidgnélsSM dﬁfle&toy’l’értttj@ i tﬁ@tngfwdrl? (PEPKRIRoWS this thefr to
efficiency in the | ow'speed condition. In Figure 2, the arrows indicate the

magnet i @pktaé dhitdinigre tifigienef innBg et $pSs corditid. 1B Bjure380thangrowaSingioiteltRe
not ed, magnets in opposite positions have field opposite directions. As an

: exarrpl e,mdgnetit sialdddifdction ef nidgaetserNet3s0,0820, 830Uk rasl azint beanotebl PRGN &ts gt
guadrants 300, 330 have the reverse field direction (a 180 difference) in
rel at i oroppositengositieitshbave finld opposiamireotiansr Asf an exaoplg pleomr sajdhtfigared the
15 magnets of the upper left and lower right quadrants 300, 330 have the reverse field direction
(a 180° difference) in relation to one another, and the same occurs for the upper right and
lower left magnets 310, 320. This configuration results in the generation of 4 poles in the
rotor, however a higher number of poles may be used depending upon the desired rotation
for the low speéd configuration. As an example, 2 pole (high rotation) and 4 pole (low
20  rotation), or even 4 pole (high rotation) and 6 pole (low rotation) configurations, or yet any
other combination that brings specific advantages to‘the application the motor is intended for.
As in rotor 200, there is no switching and, it being a 4 pole rotor, it will always have 4
poles, a configuration is desired that allows a satisfactory operation both for 2 poles
(induction motor) and for 4 poles (synchronous motor), In order to provide this special
25  configuration, it is necessary that some constructive requirements be met. These are: a) the
flux generated by magnets 300, 310, 320, 330 must be high enough to generate a
" reasonable torque and efficiency level during the operation as a 4 pole (synchronous) motor;

and b) the reluctance ratio (Xd/Xq) between the direct (Xd) and the quadrature shafts (Xq) as

seen by the 2 pole winding must be near 1, so as to generate a reluctance torque near zero



| ower |eft magnets 3 10, 320. This configuration results in the generation
of 4 poles in the rotor, however a higher nunber of poles may be used

dependi ngwopory/tinsidesi red rotation for8the | ow speed ceofriBR2zomit0EN3 As an
exanple, 2 pole (high rotation) and 4 pole (low rotation), or even 4 pole
(high rotation) and 6 pole (low rotation) configurations, or yet any other

i nt ende t her SW t chi ng and, % pol e

rotor, idndvididifd tErSe Ra¥RatbnB 2 Somifal l%ggééz.gl't'%%&l& be ﬁotgéfﬁe?e:ﬂ}ft @ct%lc%ows

a satisfactory operation both for 2 po i nduction noto ol es

(synchr omassr tHetf6tlberaRc® FBlis e mBIxAY¥h Betwidah $he R A ceMd SBERE RBot dnbi 1S
necessary that some constructive requirenents be nmet. These are: a) the

flux gengragtstdrelhaf@mohetaoBThus, 308 largstlhe AklioRLske IHGehingheRBRHENIrGuUe will
generate a reasonable torque and efficiency level during the operation as a

4 polbe (ymedntimnsyunshronouorotateond b) the rel uctance ratio (Xd/ Xq) between the
direct (Xd) and the quadrature shafts (Xq) as seen by the 2 pole wi nding
must be near 1T,h%groag>emcger@§oaxctéxa heirlgunearnt.ehigbrrgiatiomdenque exsoitlatiansgarehe 2
pol e operation of rotor 200, allow ng reasonable efficiency |levels to be
reached ayRifes\dpaiesd ﬂ@r%ﬁ@p@s’@i?'l‘t!%‘ﬁgbns at nominal speed. It should be
noted here the, reluctance rati.o or thg]agrotuberance ratio is the relation

bet ween the rMpISIARROGRNRAUIMENt /¢ thaljtheraonsla bsunmaetisallyamnged ¢nda
tor. Thus, the | ( h | ati . the | t rel t t il
o Par VR bR 8 afe folfal fsfimaghic Bairdn This sl Bs SRR ne B hen
1, ingh tj i j . ided (2 | i th |
ot Con BB HeRRA G e et il BB AR 0 (7 PO €8 1 the example

onsd) - R f IHGvi
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features. This fact w re t e average torque generate

magnet  fibkiuel dacillatikfurihg it8 ¥ pole GPer@BE!.I THS thREBSSEMGHN, ARIMSNiERARATIINGH
above, the notor is prevented fromhaving torque oscillations during its 2

pol e opehatmaor odipet fobdud onSibutel abivibtatich, Mals@DardCtheardriatio® Bf rdtafidheinnkor

out put torque, contributes to vibration, noise and the variation of

r ot at i ormachindse Thus, the configuration described by the present invention generates a motor with
15  alighter operation, less noise and better performahce.

Figures 3A and 3B illustrate an exemplary reluctance ratio, where Figure 3A
represents the direct electric shaft with a higher reluctance and less flux, while Figure 3B
represents the quadrature electric shaft with less reluctance and a higher flux. The arrow in
Figure 3A indicates the shaft with the highest reluctance, while the arrow in Figure 3B

20 indicates the shaft with the lowest reluctance.

Based on the need fqr having the reluctance ratio next to 1, a plurality of
configurations of rotor 200 may be utilized, still generating a flux high enough for the proper
operation of rotor 200. In this manner, the illustrative configurations in Figures 4A and 4B
meet both of the requirements needed for the operation of rotor 200 both with 2 poles and

25  with 4 poles.

Figure 4A depicts flat magnets, while Figure 4B depicts curved magnets (concave
shape). It is apparent that the two configurations depicted in Figures 4A and 4B afe merely
examples and that other configurations of rotor magnets 300, 310, 320, 330 may be provided

where the requirements for an optimum operation will be met.



machi nes. Thus, the configuration described by the present invention
generates a notor with a lighter operation, |ess noise and better

per f or rarwo.20figurees 3A and 3B il | ust rafe an exenpl ary PelrBrR2o10080104L i O,
where Figure 3A represents the direct electric shaft with a higher
reluctance and less flux, while Figure 3B represents the quadrature

el ectric shafty I ane. i r i Lgure
SA i ndi cat oo VHECERLTE SPDRE HREARRE R 1 EpRreted Emebo iy Qe Lo
Figure ?a%p'ré&até@bfaqub@,kmé@fntm%hhhéthﬁe brRisBAL invetiBh imReimitBa 6 thetdbtdikefneed
for having the reluctance ratio next to 1, a plurality of configurations of
rotor 2QRe aByvdeattindd. zed, still generating a flux high enough for the
proper operation of rotor 200. In this manner, the illustrative

confi gur at i ondt shoukd brineted 4#at aadatibs meetifibations ahd changesduoitheeimeentonrieseis d
for the operation of rotor 200 both with 2 poles and with 4 poles. Figure
4A dépi alescrihest aremgnsible, to wWinseeskilled un the4®t, ddihioot depantingefeorriitmeniat gnsbsreaee
shape). It is apparent that the two configurations depicted in Figures 4A
and 4B #fdherprasent Exenioney eawyalaniy obthgesames @S| Jbraced Ry th apRAnsed faimet s
300, 310, 320, 330 mag/ be provided where the requirenents for an optinum
oper at | GNP eBEVARAS-Al t hough the above description refers to a preferred
enbodi ment, it should be appreciated by those skilled in the art that the
present invention is not limted to the details of the above teachings. It
shoul d be noted that variations, nodifications and changes to the invention
herein described are possible to those skilled in the art, w thout
departing fromthe spirit and scope of the present invention or equivalents
of the same, as enbraced by the appended clains and their

equi val ents. CLAIMS 1. A synchronous and induction notor, conprising: a
stator (100) having coil w ndings; a rotor (200) having nagnets;



the notor being additionally CHARACTERI ZED in that the rotor with magnets
generates n poles, and in that it additgonally conprises a stator with coil
wi ndi ngs wonrangad/éso as to all ow the nunber of pol es i nPsaBR2810ADOI3t O
alternate through a switch, in order to operate in lowrotation as a
synchronous notor and in high rotation as an induction notor; wherein the
nunber of poles in the stator ( 100) GMAIMSNhg for the operation in | ow
rotation as a synchronous notor is equal to the nunber of poles n in the
rotor; wherei nl-tAsynairiepeus ¥id ipduationimpotohgompesiog: ( 100) wi nding for the
operation in high rotation as an i nduction notor is an even nunber and an
i nt eger bet weehStatos fPO) havingsell Windinggur i ng t he operation as an i nduction
notor, a rotor %200% ifﬁ‘ utilized having a protuberance ratio (Xd/Xq) near
1. 2. A synchroRRI{2ENIaRERAINEH: not or, according to claim 1,

s, YR STl oS B o
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rotation. 5. A synchronous and i1 nduction notor, according to claim1,

CHARACT EfgledtPirl IdwiB&itioh BS argatRbousIRtor and i highftatidd@s A indRiien otdld) are

flat magnets. 6. A synchronous and induction notor, according to claim1,
CHARACTERI ZED witieréihahe truenber@h @okes(idGhe statdO (1082 Windidd Yorother sPeddtionZAQdpwar e

concave magnets. 7. A synchronous and induction notor, according to claim
1, COBARAGHEESh ZED synchrbedustrhetosisatqoel toitmelnurgserfad polesw iattite fotgrh rot ati on are
i ndependent .
wherein the number of poles in the stator (100) winding for the operation in high
rotation as an induction motor is an even number and an integer between 2 and n-2;
wherein, during the operation as an induction motor, a rotor (200) ié utilized having a
protuberance ratio (Xd/Xq) near 1.
15 . 2. A synchronous and induction motor, according to daim 1, CHARACTERIZED in
that said switch is an electronic switch.
3. A synchronous and induction motor, according to claim 1, CHARACTERIZED in
that said switch is an electro-mechanical switch.
4. A synchronous and induction motor, according to any of claims 1 to 3,
20 CHARACTERIZED in that an outer control system evaluates the need for operation either in
high or low rotation. _
5. A synchronous and induction motor, according to claim 1, CHARACTERIiED in
that the magnets (300, 310, 320, 330) of rotor (200) are flat magnets.
6. A synchronous and induction motor, according to claim 1, CHARACTERIZED in
25 that the magnets (300, 310, 320, 330) of rotor (200) are cbncave magnets.
7. A synchronous and induction motor, according to claim 1, CHARACTERIZED in

that the stator windings for low and high rotation are independent.



