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Description

BACKGROUND OF THE INVENTION

[0001] This invention refers to permanent magnet
electric generators, hereinaftermagneto generators, and
in particular to magneto generators designed for use in
self-powered apparatuses.

STATE OF THE ART

[0002] Asis known, magneto generators are frequent-
ly used in combination with internal combustion engines,
as current generators for powering the electric loads on
board a vehicle, and for charging its battery. The usual
application fields of these magneto generators arein gen-
eral two-wheeled vehicles, snowmobiles, small three or
four-wheeled vehicles, and similar applications.

[0003] Examples of magneto generators are found in
US-A-3,821,570, US-A-3,911,889, US-A-4,636,671 and
US-A-5,635,801.

[0004] In general, a magneto generator comprises: a
stator having a magnetic circuit and an electric winding
defining a first pole system; a permanent magnet rotor
supported to rotate coaxially with the stator, in which the
rotor in turn has a magnetic circuit defining a second pole
system magnetically linked to the pole system of the sta-
tor. The two pole systems have opposite polar surfaces,
which extend parallel to the longitudinal axis of the rotor.
[0005] Formagneto generators used in the aforemen-
tioned applications, in additionto efficiency, it is important
to provide mechanical sturdiness and ability to work at
high temperatures.

[0006] A further application field of magneto genera-
tors is the self-powered apparatuses; for example, the
professional apparatuses normally used in gymnasiums,
medical centres or by private users for performing phys-
ical exercises, such as cyclettes and the like. For these
apparatuses it is necessary have an independent power
supply available to operate an electromagnetic brake
which establishes the level of physical effort, and supply
power to a computer which processes and displays all
the data pertaining to the physical effort, such as for ex-
ample the calories burned, the heart rate and other data
or information.

[0007] Inthis particular field, taking the power from an
ordinary electric network to supply all the facilities of the
apparatus, involves the use of connecting cables which
may prove inconvenient when moving the apparatus
about in the environment, involving in addition safety
problems and the consequent need to adopt suitable
measures to prevent any injury to the user.

[0008] Forthese reasons, there are self-powered ap-
paratuses on sale, which make use of a magneto gen-
erator that exploits the energy of the person performing
the physical exercise, to generate the current necessary
to supply the various facilities.

[0009] In particular, the magneto generator can be
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used to produce the electric power necessary to supply
the various parts of the apparatus, including the electro-
magnetic brake, or can carry out both the functions of
supplying power to the apparatus and of electromagnetic
brake.

THE TECHNICAL PROBLEM

[0010] The use and the noisiness of magneto gener-
ators in general do not entail particular problems in the
great majority of the application fields; however, in the
field of self-powered apparatuses, of the kind previously
mentioned, the noise and the vibrations caused by the
generator constitute a serious and troublesome problem.
[0011] Afurther problem consists of the "hunting” phe-
nomenon of the generator, caused by the fact that the
salient poles of the stator, with which the generator is
normally provided, does not have constant magnetic re-
sistance along the entire periphery of the magnetic air
gap existing between the rotor and the same stator; with
the result that, when the generator is stopped, it causes
the rotor to hunt around any position having a minimum
magnetic resistance.

[0012] In some apparatus, for example in cyclettes,
this hunting proves to be bothersome in that itis reflected
onto the pedals, and can be negatively felt by the user
carrying out the exercise.

[0013] The salient poles of the stator and the lack of a
constant magnetic resistance, in addition to generating
the hunting phenomenon, also give rise to vibrations
which, in addition to being a further cause of noise, also
prove to be annoyingin that, by means of the metal frame
of the apparatus, they are transmitted to the user.
[0014] JP-A-11069 679 discloses an ac electric motor
connected to a dc power source by a driver, in which a
cylindrical rotor is provide with poles having slanted edg-
es to reduce torque ripples, further causes of noise are
vibrations generated by the electrodynamic reactions or
ripples of electric currents flowing in the stator winding
of the generator.

OBJECTS OF THE INVENTION

[0015] The main object of this invention is to provide
a magneto generator for use in self-powered apparatus-
es, which presents a low degree of hunting and limited
noise.

[0016] A further object of this invention is to provide a
magneto generator, forthe aforementioned use, in which
the electrodynamic reactions generated by the currents
flowing in the generator are substantially reduced to a
minimum, thereby further reducing the noise.

[0017] Astillfurtherobjectisto provide amagneto gen-
erator which has a magnetic resistance to rotation of a
substantially constant value, and in which the ripple of
the rectified output current from the generator is reduced
to an extremely low level, for example equivalent to or
lower than 1%, with a consequent further reduction of
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vibrations and noise of the generator.

BRIEF DESCRIPTION OF THE INVENTION

[0018] Inorderto obviate these drawbacks, a magneto
generator has been provided according to claim 1 having
particular constructional features capable of reducing the
hunting phenomenon, the causes generating vibrations
and, consequently, reducing the noise of the generator
itself.

[0019] In particular, according to the invention a mag-
neto generator has been provided for self-powered ap-
paratuses, comprising:

a stator having a first magnetic circuit and an electric
winding defining a first pole system;

a rotor coaxially arranged to the stator, the rotor in
turn having a second magnetic circuit comprising a
second pole system said first and second pole sys-
tems defining a multiphase electromagnetic system;
the poles of the stator and of the poles of the rotor
having opposite polar surfaces each extending on a
respective longitudinal axis; and

in which the electric winding of the stator is connect-
ed to a diode bridge (D) for rectifying the electric
current flowing from the generator, characterised in
that

the each polar surface of the rotor pole system has
pole edges and an longitudinal axis (A) angularly
slanted in a same direction, with respect to a refer-
ence line (R) parallel to the longitudinal axes of the
polar surfaces of the stator; and in that said mul-
tiphase system consist of a six-phase electromag-
netic system comprising a first delta winding con-
nected between afirst set of diodes (D1-D3; D’1-D’3)
of the rectifier bridge (D), and a second star winding
connected between a second set of diodes (D4-D6;
D’4-D’6) of the rectifier bridge (D).

[0020] The angle formed by the longitudinal axis of the
polar surface of each pole of the rotor, with respect to a
reference line parallel to the longitudinal axis of each po-
lar surface of the stator, which in the example shown is
in turn parallel to the rotational axis of the rotor, can be
chosen from among a wide range of values between 10°
and 30°; preferably, for rotors having a length ranging
from 15 to 25 centimetres, the slant of the longitudinal
axis of the polar surface of each pole of the rotor, can
range from 15° to 20°. In fact, from tests carried out, it
was noted that in this narrow range of values, the hunting
phenomenon as well as the noise of the generator are
reduced to a greater degree.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] This and further features of the magneto gen-
erator for self-powered apparatuses, according to this
invention, will be more clearly evident from the following
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description with reference to the example of the accom-
panying drawings in which reference is made to a six-
phase generator, with a 16-pole rotor and a 24-pole sta-
tor; in the drawings:

fig. 1 shows a longitudinal cross-sectional view of
the generator;

fig. 2 shows a top view of fig. 1;

fig. 3 shows a perspective view of the rotor;

fig. 4 shows a detail of the rotor;

fig. 5 shows a perspective view of the stator;

fig. 6 shows a diagram of the electric winding of the
stator, with a six-phase rectifier bridge.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Asshowninfigure 1,the magneto generator 10
comprises a stator 11 more clearly illustrated in the per-
spective view of fig. 5, and a rotor 12 more clearly illus-
trated in the perspective view of fig. 3.

[0023] The rotor 12 comprises a bottom wall provided
with a hub 13 for fastening the rotor 12 to a drive shaft
connected directly or indirectly, for example to the pedals
of a cyclette. The rotor 12 also comprises a peripheral
wall 14 onto the inside of which a ring 15 of magnetic
material is secured; the bottom and the peripheral walls
of the rotor have a considerable thickness so as to con-
stitute a sort of flywheel.

[0024] The magneticring 15 of the rotor is magnetised
radially to form a first magnetic pole system having alter-
nately opposite N and S polarities, which are disposed
in succession around the entire circumference on the in-
ner surface of the ring member 15.

[0025] The use of a single magnetic ring 15 for the
rotor proves to be extremely advantageous, compared
to the use of individual magnets, in that it makes it pos-
sible to obtain amore evenly balanced symmetrical struc-
ture, thereby preventing hunting and vibrations.

[0026] As shown more clearly in fig. 3, and in the en-
larged detail of fig. 4, each pole of the rotor 12, on the
inner side facing the stator 11, has a polar surface 16
which extends along the entire height of the peripheral
wall 14, in the direction of the longitudinal axis of rotation
of the rotor 12.

[0027] The detail infig. 4 shows with greater clarity one
of the characteristics of the magneto generatoraccording
to this invention; from this figure it can be seen that the
N, S poles of the rotor 12, designed to face the poles 17
of the stator 11, have a slanted disposition of their sides
compared to an usual disposition parallel to the axis of
the rotor of the conventionally known magneto genera-
tors.

[0028] More precisely, as shown in figure 4, each N,
S pole face of the rotor has a polar surface 16 having a
longitudinal axis A which extends parallel to the lateral
edges defined by the ideal separation planes between
the adjacent magnetic poles of the ring 15.

[0029] Inparticular, the longitudinal axis A of each pole
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forms an angle o with a straight reference line R parallel
tothe generating line of the cylindrical surface of the mag-
netic ring 15, or parallel to the rotational axis of the rotor
12.

[0030] The slanting angle a of the poles N and S of the
rotor must be determined by appropriate experimental
tests, also taking into consideration the axial length of
the rotor. In general, the angle o can be chosen within
range from 10° to 30°, for rotors having a length ranging
from 15 to 25 millimetres; the angle o can preferably
range from 15° to 20° in that it has been found that within
this interval of values the best performances are
achieved in terms of reduction of the hunting phenome-
non of the rotor and noise of the generator, without how-
ever excluding acceptable performances also for values
lower or higher than the range of values indicated above.
[0031] The use of a magnetic circuit for the rotor, con-
sisting of a single magnetic ring member, was chosen
forthe purpose of eliminating any dimensional difference
between the poles; in fact, by constructing the rotorin a
conventional way, that is to say, by using individual mag-
nets fastened to a ferromagnetic supporting ring, it would
be absolutely impossible to guarantee a perfect mechan-
ical and magnetic symmetry and balanced conditions,
due to the inevitable differences existing between the
various magnets, with the consequent inconveniences
that a conformation of this kind would involve vibrations
and noise.

[0032] The magnetic ring 15 is consequently magnet-
ised radially with the poles appropriately slanted in order
to make the magnetic resistance between rotor and stator
constant along the entire air gap.

[0033] The difference in behaviour between an usual
rotor having non-slanting poles and a rotor with slanting
poles according to the invention, can be verified imme-
diately also by hand, by moving the rotor and noting the
lack of clicks in the rotational movement, as well as the
lack of dead points or preferential stopping positions.
[0034] The stator 11, as shown in figures 1, 2 and 5,
in turn comprises a magnetic circuit defining a second
pole system of radially disposed salient poles 17. Each
pole 17 of the stator 11 is obtained by blanking from mag-
netic sheet metal; the appropriately-shaped laminations
are packed and subsequently co-moulded with insulating
plastic material, onto which the individual coils of the
winding will subsequently be wound. Each pole 17 of the
stator 11 has a peripheral polar surface 20 facing towards
the rotor, having a longitudinal axis parallel to the axis of
the polar surface of the rotor, that is to say, parallel to a
reference lines R forthe polar surfaces 16 of the rotor 12.
[0035] In a per se known way, each pole 17 of the
stator 11 is surrounded by a coil 21 electrically connected
to the coils 21 of the other poles 17 to form the electric
winding in which electric current output by the generator
will be induced to flow, for powering an apparatus to
which the generator is connected.

[0036] In particular, in the case of a six-phase gener-
ator, as shown in the example offig. 6, the electric winding
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of the stator comprises a first delta winding 22 connected
toasetofdiodesD1,D2,D3and D’1,D’2, D’3 of a rectifier
bridge 24; also comprises a second star winding 23 con-
nected to a second set of diodes D4, D5, D6 and D4,
D’5, D’6 of the rectifier bridge 24.

[0037] Inthis way, the rectified pulse current, from the
bridge of diodes 24, can be fed tothe apparatus by means
of the conductors 27 and 28, and presents a very low
ripple factor, equivalent to or lower than 1%.

[0038] Preferably, according to a further feature of the
magneto generator in conformity with this invention, the
rectifier bridge 24 is secured directly to a side of the stator
11; this particular disposition of the bridge of diodes 24
enablesitto be connected directly to the windings 22 and
23, with the advantage of having two conductors 27 and
28 only at the outlet of the generator, in addition to the
earth conductor 29.

[0039] Even though athree-phase solution with a star
or delta connection of the stator winding proves to be the
most economical of all the possible multiphase solutions,
it was found to be advantageous to choose a six-phase
solution in that it proves to be the most technically inter-
esting one, because it offers the possibility of reducing
the currentripple to a very low level; to achieve this result,
it is necessary to make the two electric windings 22 and
23 out of phase with each other, one of which delta-con-
nected and the other star-connected, thus obtaining, at
the outlet of the rectifier bridge 25, pulses of current shift-
ed 30° out of phase and, consequently, very low ripple
values.

[0040] From what has been described and shown in
the example of the figures from 1 to 6, it will be clear that
what is provided is a magneto generator, having the de-
scribed characteristics; however, it is obvious that other
modifications or variations may be made in relation to
the angular disposition of the polar surfaces of the stator
and of the rotor, to the electric winding of the stator and
to the two polar systems, without thereby deviating from
the scopes of the claims.

Claims

1. A magneto generator (10) for self-powered appara-
tuses, comprising:

a stator (11) having a first magnetic circuit and
an electric winding (21) defining a first pole sys-
tem (17);

a rotor (12) coaxially arranged to the stator (11),
the rotor (12) in turn having a second magnetic
circuit comprising a second pole system (16)
said first and second pole systems (17, 16) de-
fining a multiphase electromagnetic system,
the poles (17) of the stator (11) and of the poles
(16) of the rotor (12) having opposite polar sur-
faces each extending on a respective longitudi-
nal axis; and in which the electric winding (21)
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of the stator (11) is connected to a diode bridge
(D) for rectifying the electric current flowing from
the generator (10);

each polar surface (16) of the rotor pole system
(16) has pole edges and and longitudinal axis
(A) being angularly slanted in a same direction,
with respect to a reference line (R) parallel to
the longitudinal axes of the polar surfaces of the
stator (11); and characterised in that said mul-
tiphase system consist of a six-phase electro-
magnetic system comprising afirst deltawinding
(22) connected between afirst set of diodes (d1-
d3 ; d’1-d’3) of the rectifier bridge (d), and a sec-
ond star winding (23) connected between a sec-
ond set of diodes (d4-d6; d’4-d’6) of the rectifier
bridge (d).

2. A magneto generator according to claim 1, charac-
terised in that the angle (o) between the axis (A) of
each polar surface (16) of the poles of the rotor (12)
and the reference line (R) ranges from 10° to 30°.

3. A magneto generator according to claim 2, charac-
terised in that the aforesaid angle (o) ranges pref-
erably from 15° to 20°.

4. A magneto generator according to claim 1, charac-
terised in that the longitudinal axis (A) of the polar
surface (16) of each pole of the rotor (12), is slanted
with respect to the rotational axis of the rotor (12).

5. A magneto generator according to claim 1, charac-
terised in that the magnetic circuit of the rotor (12)
is consisting of a single radially polarised ring mem-
ber (15).

6. A magneto generator according to claim 1, charac-
terised in that the rectifier bridge (D) is directly se-
cured to a side of the stator (11).

Patentanspriiche

1. Magnetogenerator (10) fur batteriebetriebene Vor-
richtungen, der umfasst:

einen Stator (11) mit einem ersten Magnetkreis
und einer elektrischen Wicklung (21), die ein er-
stes Polsystem (17) definieren;

einen Rotor (12), der koaxial zu dem Stator (11)
angeordnet ist und seinerseits einen zweiten
Magnetkreis besitzt, der ein zweites Polsystem
(16) aufweist, wobei das erste und das zweite
Polsystem (17, 16) ein mehrphasiges elektro-
magnetisches System definieren;

wobei die Pole (17) des Stators (11) und die Pole
(16) des Rotors (12) einander gegenuber liegende
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Poloberflachen besitzen, die sich jeweils in Richtung
einer entsprechenden L&ngsachse erstrecken; und
wobei die elektrische Wicklung (21) des Stators (11)
mit einer Diodenbrlcke (D) verbunden ist, um den
von dem Generator (10) abflieBenden elektrischen
Strom gleichzurichten;

wobei jede Poloberflache (16) des Rotor-Polsy-
stems (16) Polkanten und eine L&ngsachse (A) be-
sitzt, die in Winkelrichtung in Bezug auf eine Refe-
renzlinie (R), die zu den Léngsachsen der Polober-
flachen des Stators (11) parallel ist, in die gleiche
Richtung geneigt sind; und dadurch gekennzeich-
net, dass das mehrphasige System aus einem
sechsphasigen elektromagnetischen System be-
steht, das eine erste Deltawicklung (22), die zwi-
schen eine erste Gruppe von Dioden (D1-D3; D’1-
D’3) der Gleichrichterbriicke (D) geschaltet ist, und
eine zweite Sternwicklung (23), die zwischen eine
zweite Gruppe von Dioden (D4-D6; D’4-D’6) der
Gleichrichterbriicke (D) geschaltet ist, umfasst.

Magnetogenerator nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Winkel (o) zwischen der
Achse (A) jeder Polflache (16) der Pole des Rotors
(12) und der Referenzlinie (R) im Bereich von 10°
bis 30° liegt.

Magnetogenerator nach Anspruch 2, dadurch ge-
kennzeichnet, dass der obige Winkel (o) vorzugs-
weise im Bereich von 15° bis 20° liegt.

Magnetogenerator nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Langsachse (A) der Po-
loberflache (16) jedes Pols des Rotors (12) in Bezug
auf die Drehachse des Rotors (12) geneigt ist.

Magnetogenerator nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Magnetkreis des Rotors
(12) aus einem einzigen radial polarisierten Ringor-
gan (15) besteht.

Magnetogenerator nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Gleichrichterbriicke (D) di-
rekt an einer Seite des Stators (11) befestigt ist.

Revendications

Génératrice magnéto (10) pour dispositifs auto-ali-
mentés, comprenant :

un stator (11) comportant un premier circuit ma-
gnétique et un enroulement électrique (21) dé-
finissant un premier systéme polaire (17) ;

un rotor (12) disposé de fagon coaxiale avec le
stator (11), le rotor (12) lui-méme ayant un
deuxiéme circuit magnétique comprenant un
deuxiéme systéme polaire (16), lesdits premier
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et deuxiéme systémes polaires (16) définissant
un systéme électromagnétique polyphasé,

les pbles (17) du stator (11) et les pbles (16) du
rotor (12) ayant des surfaces polaires opposées
s’étendant chacune sur un axe longitudinal
respectif ; et dans laquelle I'enroulement élec-
trique (21) du stator (11) est connecté a un pont
de diodes (D) pour redresser le courant électri-
que provenant de la génératrice (10) ;

chaque surface polaire (16) du systéme polaire
(16) du rotor a des bords de pble et un axe lon-
gitudinal (A) incliné angulairement dans une mé-
me direction, par rapport & une droite de réfé-
rence (R) paralléle aux axes longitudinaux des
surfaces polaires du stator (11) ;

et caractérisée en ce que ledit systéme poly-
phasé consiste en un systéme électromagnéti-
que a six phases comprenant un premier mon-
tage en triangle (22) connecté entre un premier
ensemble de diodes (D1-D3 ; D’1-D’3) du pont
redresseur (D) et un deuxieme montage, en étoi-
le, (23) connecté entre un deuxieme ensemble
de diodes (D4-D6 ; D’'4-D’6) du pont redresseur
(D).

Génératrice magnéto selon la revendication 1, ca-
ractérisée en ce que I'angle (o) formé par 'axe (A)
de chaque surface polaire (16) des pdles du rotor
(12) et la droite de référence (R) est compris entre
10° et 30°.

Génératrice magnéto selon la revendication 2, ca-
ractérisée en ce que ledit angle (o) vaut de préfé-
rence de 15° a 20°.

Génératrice magnéto selon la revendication 1, ca-
ractérisée en ce que I'axe longitudinal (A) de la
surface polaire (16) de chaque pdle du rotor (12) est
incliné par rapport a 'axe de rotation du rotor (12).

Génératrice magnéto selon la revendication 1, ca-
ractérisée en ce que le circuit magnétique du rotor
(12) consiste en un seul élément annulaire polarisé
radialement (15).

Génératrice magnéto selon la revendication 1, ca-
ractérisée en ce que le pont redresseur (D) est di-
rectement fixé sur un c6té du stator (11).
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Fig. 2



l\ﬁ

Fig. 4



EP 1 487 085 B1

D6 D5 D4 D3 D2 D1

FIE3d T

_2§>~ 2 -<§_2_z

D6’ D5' D4’ D3’ D2’ D1

Fig. 6



EP 1 487 085 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description
e US 3821570 A [0003] e US 5635801 A[0003]

+ US 3911889 A [0003] o JP 11069679 A[0014]
o US 4636671 A [0003]

10



	Bibliography
	Description
	Claims
	Drawings

