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DESCRIPTION 

The present invention concerns an electrq~me·chanical 

transducer of the polyphase electromagnetic type and includ­

ing a permanent magnet rotor. Such transducer may be emp­

loyed as a motor or generator. More specifically, the 

present invention concerns an electromagnetic motor includ­

ing at least three phases, each of such phases being capable 

of energizing the motor alternatively or simultaneously 

in accordance with the chosen mode of operation. Such 

motor is intended in particular to drive a mechanism of. 

small-dimensions, for example an horological mechanism. 

From the patent application EP 0 458 056 there is known 

a three-phase electromagnetic motor including a rotor, 

having a preferably bipolar permanent magnet and a stator 

provided bn the one.hand with a peripheral· stator portion 

forming a magnetic circuit of low magnetic reluctance and, 

on the other hand, a ·central stator portion formed to 

accqmmodate the rotor, such central stator portion being 

surrounded by the peripheral stator portion. Three coils 

mounted on three branches couple the central stator portion 

to the peripheral stator portion. The central stator 

portion exhibits three poles, each comprising a polar 

expansion partially surrounding the stator hole, the polar 

expansions being separated from one another by necks of 

high magnetic reluctance. The stator exhibits a planar 

structure located in a single common plane, the three 

branches including the three magnetic flux supplying coils 

being situated in a second plane parallel to the stator 

plane and neighbouring such plane. 

Such three-phase motor of the star type presents the 

advantage of furnishing a non-zero average couple in succ­

essive supplying of the phases ("ON"· phase sequence). 

However, it has the disadvantage of having a peripheral 

stator portion for the return of the magnetic flux. This 
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structure necessitates a spreading out of the stator 
which renders the motor relatively cumbersome. 

one of the purposes of the present invention is to . . 
overcome the disadvantasre of this motor whilst maintaining 
the feeding and high yield advantages which it presents. 
Another purpose of the in~e~tion i~ to further improve 
the yield of such three-:-phase motor of the st_ar type in 
increasing the magnetic c~~pling. between the rotor and 
the magnetic flux supplying coils. Finally, it is sought 
to achieve these purposes whilst m~intaining a. relatively 

. . 
low manufacturing cost, that is to say, in providing an 

. . . 
electromagnetic motor of simple constru~t~~n and easy ass-

embly. 

The present invention thus has as object a polyphase 
electromagnetic transducer, in particular ·a drive motor 
comprising : 

a stator including first and second principal parts, 
the first principal stator part defining, on the one hand, a 
stator hole and, on the other hand, at least three magnetic 
poles each of such magnetic poles comprising a polar expansion 
at one end partially defining said stator hole and a polar lug 
at the other end serving as magnetic contact, said polar 

\.....;' expansions being separated from one another by zones of high 
magnetic reluctance, said stator further including at least 
three magnetic flux guidance branches each of such branches 
magnetically coupling a different polar lug of said principal 
stator part to said second principal stator part so as to form 
at least three magnetic circuits associated respectively to 
said three magnetic poles; 

a rotor rotatably mounted in said stator hole and 
including at least one permanent magnet, such rotor being 
adapted to spin in order to furnish a driving couple to a 
mechanism to be driven; 

at least two coils mounted respectively on two of 
said magnetic flux guidance branches, each coil being intended 
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for coupling to an electrical supply source so as to generate 

a magnetic flux in its associated branch; 

such transducer being characterized in that said first and 

second principal stator part's are substantially situated in 

two different parallel stator planes, each of said magnetic 

flux guidance branches bearing one of said coils being 

situated in a region intermediate said stator planes. 

In a pref erred embodiment of the invention, the two 

principal stator parts have a planar form and are situated in 

parallel planes, the second stator part being primarily 

situated in a region superposed onto the substantially 

circular region defined by the first principal stator part. 

Likewise, the magnetic flux guidance branches situated in the 

plane intermediate the two planes of the principal stator 

parts have also a planar form. Additionally, a special form of 

this preferred embodiment exhibits a similar form for the two 

principal stator parts, the rotor including two permanent 

bipolar magnets, said two magnets being associated with the 

magnetic-poles of one or the other two principal stator parts. 

There results from these characteristics a polyphase 

transducer which, as a motor, is capable of furnishing 

a non-zero average couple in successive feeding of the 

phases, such transducer having furthermore a compact struct­

ure. In the preferred embodiment, the stator extends 

primarily over three neighbouring parallel planes and all 

the stator pieces have a planar form presenting no 

difficulty in blanking, which brings about relatively 

low production costs. If beforehand the rotor is housed 

for instance in a small cage, the assembly of the motor 

according to the invention is easily effected. Finally, 

the special form of the preferred embodiment with two 

bipolar permanent magnets enables the obtaining of a very 

good yield of the transducer according to the invention, 

the· magnetic coupling· magnets-to-coils being then 
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considerably inc~eased with a like space requirement and 

without thereby increasing the radius of the rotor. 

The invention will be better understood with the help 

of the description to follow and ~rawings which illustrate 

it solely by way of example. In these drawings : 

Figure 1· represents. a plan view of a first embod­

iment of a three-phase motor according to the invention; 

figures 2 and 3 are cross-section views of the 

motor according to lines II-II and III-III of figure 1; 

figures 4 .and 5 are cross-section views of the 

motor according to lines IV-IV and V~V. of figure 3; 

figures 6 and 7 are respective .P.lan views of 

a first and second variant of the first embod~ment.described 

in figure 1; 
figure 8 represents a plan view of a second embod­

iment of a three-phase motor according to the invention; 

figure 9 is an enlarged cross-sectional view 

of the region of the rotor of the motor of figure 8; 

figures 10 and 11 represent respective first 

and second variants of an· embodiment of a five-phase motor 

in accordance with the irtvention. 

Referring to figures. 1 to 5, there will be described 

hereinafter, by way of example, a transducer according 

to the invention· being a first embodiment of an electro­

magnetic motor, such motor being of the symmetrical three­
phase type. 

The stator 2 of such three~phase motor possesses prim­

arily a structure on three neighbouring parallel planes. 

In the two outer planes are situated a first and respectiv­

ely a second principal stator part 4 and 6. Such two princ­

ipal stator parts 4 and 6 are each formed from a single 

common piece superposed one onto the other and are magnet­

ically coupled by means of branches 8a, 8b,8c ofrectangular 
cross se t · · - c ion serving as guidance means for the magnetic 
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flux between sudh two principal stator parts 4 and 6·. On each 

of such branches Ba, Bb, Sc is provided a coil lOa, lOb, lOc 

intended to be coupled to an electrical supply source for 

generating a magnetic flux in the branch with which it is 

associated. 

The first principal stator part 4 exhibits a propeller 

form. It is primarily formed by three magnetic poles 12a, 

12b,· 12c. ·Each of such magnetic poles 12a, 12b, 12c 

comprises a polar expansion. 14a, 14b, 14c situated in the 

central r'egion of the stator, each of such polar expansions 

partially defining a stator hole 16 provided for the rotor 

18. Such three polar expansions 14a, 14b, 14c are connect­

ed to one another by necks 20a, 20b, 20c defining zones 

of high magnetic reluctance. 

Each polar expansion 14a, 14b, 14c is extended by 

a polar arm 22a, ·22b, 22c extending radially to the stator 

hole 16. The three polar arms 22a, 22b, 22c are arranged 

in a regular manner around the stator hole 16. Finally, 

each polar arm 22a, 22b, 22c terminates with a polar lug 

24a, 24b, 24c extending obliquely relative ·to the rad:ial 

direction given by the radial lines 23a, 23b, 23c defined 

respectively by the median of the two necks 20a and 20b, 

0 20b and· ·20c, 20c and 20a defining the polar expansions 

of the magnetic poles in question. 

It will be noted that the three magnetic poles 12a, 

12b, 12c are curved in the same sense and have an identical 

form, such poles being angularly spread apart relative 

to one another at an angle of 120°. 

The second principal stator part 6 is of a 

form identical to the first principal stator part 4. 

However, this second principal stator part 6 · is arranged 

in an inverted or turned-over manner relative to the first 

principal stator part 4. This second principal stator 
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.. 
part 6 is arranged in a manner such that the polar 

expansions of its three magnetic poles are exactly 

superposed onto the corresponding polar expansions of the 

first principal stator part 4. Thus, the polar arm and 
. . 

the polar lug of a ·pole of such second principal stator 

part 6 are symmetrically arranged relative to the 

corresponding polar arm and polar lug of the magnetic 

pole of the first stator part 4, the axis of symmetry being 

given by the radial lines 23a, 23b, 23c. The polar lugs 

of each of the two superposed magnetic poles belonging 

to the first, or respectively second 

part 4 and 6, are situated primarily on . . 

side of the radial lines 23a, 23b, 23c. 

principal stator 

one and the other 

Each magnetic flux guidance branch Sa, Sb, Be is formed 

from a core 30 and from respective first and second coupling 

lugs 32 and 34. Each of such branches Ba,. Bb, Be has a 

planar form and is si_tuated in ·the plane intermediate to 

the first and second .. stator parts 4 and 6. Each of such .. 
magnetic flux guidance branches Ba, Sb, Sc is inwardly 

curved in such a manner that the . first coupling lug 32 

is superposed respectively onto the polar lugs 2'4a, 24b, 

24c from respective first magnetic poles 12a, 12b, 12c 

belonging to the first principal stator part 4 and that 

simultaneously the second coupling lug 34 of such magnetic 

flux guidance branch is superpos~d onto the pplar lug. of 

a second pole of the second principal stator part 6, such 

second pole being shifted by 120° relative to said first 

pole and in~ardly curved ~r~m the side of such first pole. 

Each coupling lug 32, 34 is formed in a manner such that 

the superposition surface with the corresponding polar 

lug is situated entirely in the non-superposition region 

of the pole to which such lug belongs and of the pole of 

the other principal stator part which faces it. Thus, each 

magnetic pole belonging to the first stator part 4 is 

magn·etically decoupled from the magnetic pole of the second 

principal stator part 6 which faces it. Furthermore, there 
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results from the characteristics described previously that 

each coupling lug 32, 34 is situated entirely on one side 

of the radial lines 23a, 23b, ·· 23c defined by the polar 

arms 22a, ?2b, 22c. It will be further noted that each 

of the coils 1 Oa, 1 Ob, 1 Oc of the motor is arranged on 

a circular arc of the same center and radius. 

As shown by figures 3 to 5, the rotor 18 is adapted 

to·· spin around the rotation axis 19 perpendicular to the . . .. . .. 

general plane of tli.e stator and includes two permanent 

magnets 40, 42 the directions of magnetization of whicll 

are angularly shifted by 60°. Such rotor 18 is placed 

in a cage 44 essentially serving to position it correctly 

and reliably at the center of the two principal stator 

parts 4, 6 and to facilitate the assembly of the motor. 

In order to rigidify the motor assembly and to set 
. . 

the first principal stator part 4 into a fixed position 

relative to the second principal stator part 6, ther~ is 

provided a non-magnetic ~pacer 45 placed between the first 

and the second principal stator parts 4 and 6, such spacer 

being formed by a_single piece in the middle of which is 

provided an opening for the rotor 1 8 and the cage 4 4. 

Such spacer. 45 has . the form of a. ring of pla!=lar structure 

in which · three positioning gr?oves ai:e provid~d on each 

side. Each groove corresponds to the profile of the polar 

arm which is inset therein. Finally, the material employed 

for such spacer 45 will advantageously have elastic proper­

ties in order that each coupling lug 32, 34 may be correctly 

secured to the corresponding polar lug 24a, 24b, 24c of 

the respective first and second principal stator parts 

4 and 6. 

Referring now more particularly to figures 4 and 5, 

there will be described hereinafter the operation of this 

first embodiment of the three-phase motor hereinbef ore 

described. 
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Each magnetic circuit of the motor comprises a single 
magnetic flux guidance branch respectively Sa, Sb, 8c on 
which is situated a respective coil 1 Oa, 1 Ob, 1 Oc capable 
of generating a magnetic flux in the core 30 of such branch. 
Next, each of said magnetic flux guidance 
branches, respectively Sa, Sb, Sc is associated with only 
two magnetic circuits 46, 48, such as described by the 
arrows on figures 4 and 5. Finally, each of such magnetic 
circuits comprises two magnetic poles belonging to the 
first principal stator part 4 and two magnetic poles 
belonging to the second principal stator part 6. 

The flux generated by a respective coil 10a, 10b, 
10c in the core 30 of a respective magnetic flux guidance 
branch Ba, Sb, Sc associated with a first magnetic pole 
belonging to the first stator part 4 and to a second 
magnetic pole belonging to the second stator part 6 permits 
~he .. generation of a magnetic f_lux having substantially 
equal density in the two magnetic circuits with whi~h such 
coil is associated. On figures 4 and 5 there has been 
shown by respective arrows 46, 4S the two magnetic circuits 
associated with coil 1 Oc. The double arrows signify a 
section common to both magnetic circuits;. an arrow flexin_g. 
towards the exterior of. the motor signifies that the circuit 
passes into a plane above the plane of the drawing while 
a flexing of the arrow towards the interior signifies that 
the circuit passes onto a lower plane. 

It will be noted that the permanent magnet situated 
in the plane of the first principal stator part 4 is 
oriented relative to the permanent magnet 42 situated 
in the plane of the second principal stator part 6 in a 
manner such that when the direction of the polarization 
of the permanent magnet 40 is aligned with the direction 
of respective first magnetic poles 12a, 12b, 12c of 
the first principal stator part 4, the direction of polariz­
ation of the permanerit magnet 42 is alig~ed in the inverted 
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sense on the magnetic pole, of the second principal stator 

part 6 which is coupled by a respective magnetic flux guid­

ance branch 8a, 8b, 8c to said first magnetic pole. In 

the case of the three-phase motor of figure 1, the resulting 

angular. shift between the two directions of polarization 

of the permanent magnets 40 and 42 amounts to 60°. 

It will be noted that such a motor may operate in 

a stepping mode or in continuous rotation. In accordance 

with the type of supply, the stepping motion will operate 

for instance with 3, 6 or 12 steps per revolution. It 

is naturally possible to provide positioning notches for 

the stepping mode. 

Figures 6 and 7 are two 

embodiment of the three-phase 

invention described hereinbefore. 

variants of the first 

motor according to the 

Figure 6 is distinguished 

from figure 1 primarily by the fact that coils 1 Oa, 1 Ob, 

1 Oc are rectilinear. Figure 7 shows the particularity 

of an angular shift between the necks 20a, 20b, 20c of 

the first principal stator part 4 and the necks 21a, 21b, 

21 c of the second principal stator part 6. Poles 13a, 

13b, 13c have a substantially rectilinear form and the 

coupling lugs 32, 34 advantageously have a substantially 

rectangular form while exhibiting the essential 

characteristic of non-superposition between the polar lugs 

of the first stator part and the polar lugs of the second 

stator part. In this variant, the direction of 
magnetization of the second permanent magnet 42 relative 

to the direction of magnetization of the first permanent 

magnet 40 is angularly shifted through an angle of 180° 

- c 1 2 o -a > 0 = c 6 o +e > 0 
• 

Referring now to figure 8, there will be described 

hereinafter a second embodiment of a three-phase motor 

in accordance with the invention. 
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In this second embodiment, rotor 51 no longer includes 

more than one single bipolar permanent magnet 52 situated 

in the plane of the first principal stator part 54. As 

in the first embodiment previously described, this 

three-phase motor primarily possesses a structure on three 

neighbouring parallel planes. In the two outer planes 

are situated respectively first and second principal stator 

parts 54 and 56. The first ~tater part 54 as well as the 

magnetic flux guidance branches Sa, Sb, 

with the first embodiment described 

Sc are identical 

hereinbefore. In 

contrast, the second principal stator part 56 presents 

a· form which is different from the first principal stator 

part 54. . Such second principal stator part 56 is primarily 

formed by a ring 60 of circular form and planar structure 

as well as three arms 62a, 62b, 62c having substantially 

the form of an arc of a circle. The end of each of such 

arms 62a, 62b, 62c forms a profiled attachment lug in order 

to be coupled to the respective second lugs 64a, 64b, 64c 

of the magnetic flux guidance branches Ba, Sb, Be. In 

a manner equivalent to the first embodiment, the second 

attachment lugs 34 secured to the respective lugs of 

arms 62a, 62b, 62c are situated entirely on the same side 

of the respective radial lines 23c, 23a, 23b defined by 

the respective poles 12c, 12a ~ 12b belonging to the first 

principal stator part 54. 

The second principal stator part 56 in this embodiment 

is formed from a single piece of low magnetic reluctance. 
Thus the magnetic flux may freely flow from one arm 62a, 

62b, 62c to another arm of such piece. This second 

principal stator part 56 thus serves primarily to form 

the magnetic circuits of the motor. 

On figure 9 is shown the arrangement of the rotor 

cage 70 at the center of the motor. It will be noted that 

the·opening 72 defined by the annular part 60 of the second 

principal stator part 56 and by the spacer 74, ·which serves 
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to rigidify the motor, has been provid~d with a diameter 

greater than the maximum diameter of the rotor cage 70. 

In order to position spacer 74 and to fasten the two 

principal stator parts 54 and 56, there have been provided 

positioning pins 76. 

Referring to figure 10, there ·will hereinafter be 

described a third embodiment of an electro-magnetic motor 

in accordance with the invention. 

The motor described by figure 10 is a five-phase 

version of the electro-magnetic motor in accordance with 

the invention. Stator 102 of this five-phase motor 

primarily possesses a structure on three neighbouring 

parallel planes. As in the case of the other embodiments, 

such motor comprises two principal stator parts 104 and 

106 and branches 1 08 serving as magnetic flux guidance 

means between the two principal stator parts 104 and 106. 

On each of such branches 108 is provided a coil 110 intended 

to be coupled to an electrical supply in order to generate 

a magnetic flux in the branch with which it is associated. 

Each of the two principal stator parts 1 04 and 106 

is formed from a single planar piece. The magnetic flux 

guidance branches 1 08 intermediate to the two principal 

stator parts 104 and 106 are themselves also of planar 

form. 

In this ~mbodiment, the a~ms 112 of the first stator 

part 104 are· of a different form from those of the arms 

114 of the second principal stator part 106. The magnetic 

"flux guidance branches 108 are arranged parallel to the 

radial line 118 defined by the polar arm 114 of the second 

principal stator part 106. In an advantageous manner, 

the necks 120 of the first principal stator part 104 are 

angularly shifted by an angle of 36° relative to the necks 

122 of the second principal stator part 106. However, 



- 12 -

the angular shift between the necks 120 of the first stator 

part 104 and the necks 122 of the second stator part 106 

may vary by an angle comprised between 0 and 72° in other 

variants of this embodiment of a five-phase moto·r in accord­

ance with the invention. 

In this embodiment, rotor 124 comprises two permanent 

magnets, the magnetization direction of which is angularly 

shifted by an angle of 144°. Generally speaking, if the 

angular shift between the necks 120 of the first stator 

part 104· and the necks 122 of the second stator part 106 

is equal to a 0
, the angular shift between the first and 

the second bipolar permanent magnet of the rotor 124 is 

equal to (180 - a) 0
• 

It will be noted that it is possible to provide an 

embodiment of a five-phase motor according. to the invention 

which is equivalent to the second embodiment of the three­

phase motor· according to the invention described herein­

before. In this case, the rotor will comprise a single 

permanent magnet. 

The operation of this embodiment of a five-phase motor 

is similar to the operation of the previous embodiment. 

On figure 11 is presented a variant of the third embod­

iment described hereinbefore. In this variant, the conf ig­

uration as given enables the optimization of the length 
of the coils relative to the total space occupied. 

It will be noted that it is possible to construct 

two-phase motors on the principle of the invention with 

two principal stator parts exhibiting the form of a cross. 

It will be further noted that the motor according to the 

invention may have a number of phases greater than five, 

sinde nothing prevents the increase in the number of arms 
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of each principal stator part as well as the number of 

coils necessary for supplying the motor. 

Finally, although in the preceding description there 

have been described only embodiments relating to a motor, 

it is well understood that the invention is equally applic­

able to other types of transducers such as generators for 

example. 
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CLAIMS 

1. Polyphase electromagnetic transducer, in particular a 

drive motor comprising : 

a stator {2) including first and second principal 

parts (4, 6; 54, 56; 104, 106), the first principal stator 

par~ (4; 54; 104) defining, on the one hand, a stator hole 

(16) and, on the other hand, at least three magnetic poies 

(12a, 12b, 12c; 13a, 13b, 13c; 112) each of such magnetic 

poles comprising a polar expansion (14a, 14b, 14c} at one end 

partially defining said stator hole (16) and a polar lug (24a, 

24b, 24c) at the other end serving as magnetic contact, said 

polar expansions being separated from one another by zones of 

high magnetic reluctance (20a, 20b, 20c), said stator further 

including at least three magnetic fl~ guidance branches (Sa, 

8b, Sc; 108) each of such branches magnetically coupling a 

different polar lug (24a, 24b, 24c) of said principal stator 

part (4; '54; 104) to said second principal stator part {6; 56; 

106) so as to form at least three magnetic circuits associated 

respectively to said three magnetic poles; 

a rotor (lS; 51; 124} rotatably mounted in said 

stator hole (16) and including at least one permanent magnet 

{40; 52), such rotor being adapted to spin in order to furnish 

a driving couple to a mechanism to be driven; 

at least two coils ( lOa, lOb, lOc; 110) mounted 

\._.;' respectively on two of said magnetic flux guidance branches 
(Sa, 8b, 8c; 108), each coil being intended for coupling to an 

electrical supply source so as to generatea magnetic flux in 

its associated branch; 

such transducer being characterized in that said first and 
second principal stator parts (4, 6; 54, 56; 104, 106) are 

substantially situated in two different parallel stator planes 

(IV-IV, V-V} , each of said magnetic flux guidance branches 

bearing one of said coils being situated in a. region 

intermediate said stator planes. 
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2. Transducer according to claim 1, characterized in 

that said principal stator parts (4, 6; 54, 56; 104, 106) are 

parallel and have an essentially planar form. 

3. Transducer according to claim 1 or 2, characterized 

in that said magnetic flux guidance branches (Ba, Sb, Be; 108) 

have a rectangular cross section and are substantially 

situated in a single common plane. 

4. Transducer according to any one of claims 1 to 3, 

characterized in that each of the two principale stator parts 

(4, 6; 54, 56; 104, 106) is formed from a sole unique piece. 

5. Transducer according to any one of claims 1 to 4, 

characterized in that each of said magnetic flux guidance 

branches (Ba, Sb, Be; 108) comprises a core (30) and two 

coupling lugs (32, 34), each of said coupling lugs being 

superposed solely over a single one of the two pincipale 

stator parts (4, 6; 54, 56; 104, 106). 

6. Transducer according to any one of claims 1 to 5,. 

characterized in that it comprises a spacer (45, 74) situated 

in said region intermediate the two principal stator parts (4, 

6; 54, 56; 104, 106) and positioned by grooves provided on the 

\. .... ) surface of such spacer into which the polar arms (22a, 22b, 

22c) are inserted. 

7. Transducer according to any one of claims 1 to 6, 

characterized in that said rotor (18; 51; 124) is placed in a 

rotor cage (44; 70) inserted into said stator hole (16). 

8. Transducer according to any one of claims 1 to 7, 

characterized in that said coils (10a, lOb, lOc; 110) are 

arranged on arcs having the same center and radius. 
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9. Transducer according to any one of claims 1 to 8, 

characterized in that said rotor (lS; 124) includes first and 

second bipolar permanent magnets (40 and 42), the second 

magriet being situated in the stator plane of said second 

stator part (6; 106), and in that this latter is formed by 

magnetic poles arranged around a stator hole aligned with the 

stator hole (16) of the first principal stator part (4; 104), 

the number of such poles being equal to the number Qf magnetic 

poles (12a, 12b, 12c; 13a, 13b, 13c; 112) of said first 

principal stator part (4; 104), each meagnetic flux guidance 

branch (Sa, Sb, Sc; lOS)coupling a single pole of the first 

principal stator part (4; 104) to a single pole of the second 

principal stator part (6; 106). 

10. Transducer according to claim 9, ·cha:i;:-acterized in 

that said second principal stator part (6) is identical in 

form to said first principal stator part (4) and arranged in 

an inverted manner relative to the latter. 

11. Transducer according to claim 9 or 10, characterized 

in that the magnetic poles (12a, 12b, 12c; 13a, 13b, 13c; 112) 

of the first and second principal stator parts (4, 6; 104, 

106) are arranged at regular intervals around the two stator 

holes (16) and in that the angular shift in the polarization 

direction of said first magnet (40) relative to that of said 
second magnet (42) is substantially equal to (lSO - a) 0

, a 

being the value of the angular shift between two magnetic 

poles magnetically coupled by a magnetic flux guidance branch 

(Sa, Sb, Be; lOS) bearing one of said coils (lOa, lOb, lOc; 

110). 

12. Transducer according to any one of claims 1 to 8, 

characterized in that the rotor (51) includes a single bipolar 

magnet (52) situated in the plane of the first principal 

stator part (54) and in that the second principal stator part 
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(56) is formed from a ring (60) centered substantially on the 

rotor-axis (19) and at least three arms (62a, 62b, 62c) each 

terminating in a fastening lug serving as magnetic contact 

with a coupling lug (34) belonging to one of said magnetic 

flux guidance branches (Sa, Sb, Sc). 

13. Transducer according to any one of claims 1 to 12, 

characterized in that it comprises three phases. 

14. Transducer according to any one of claims 1 to 13, 

characterized in that it comprises five phases. 


