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10 Claims.

This invention relates to improvements in mag-
hetos.

More particularly, the invention has to do with
the prevention of the production of sparks at
undesired times from a magneto which is operated
at relatively high speed. Magnetic flux changes,
which in a magneto that is operated at relatively
low speed, occur so gradually as not to produce
a spark, will at the relatively-high speeds, re-
ferred to, cause the production of 2 spark and
this may occur independently of the operation
of the breaker mechanism.

The invention has for an object to provide in
a magneto of the type described, wherein a spark
is produced by g reversal of flux through the ar-
mature member occurring on relative movement
from a first to a second position, means opergble
during relative movement of said members from
the second to the first position to first decrease
the flux flow through the armature member in one
direction in a plurality of stages and to then build
up flux flow through the armature member in an
opposite direction in a blurality of stages.

This invention has for another object the pro-
vision, in a magneto of the type wherein & field
member having two magnets and s, cooperating
armature member having two poles are relatively
rotatable, of magnetic shunt means operable dur-
ing relative rotation of said members to intercon-
nect the poles of first one and then the other of
said magnets to diminish the flux flow through
said armature member at times when an unde-
sired spark might otherwise oceur.

These and other objects will best be understood
as the detailed description proceeds,

The invention will be disclosed with reference
to the accompanying drawings, in which,
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positions and illustrating the operation of the
form of magneto shown in Figs. 9 and 10; and

Fig. 15 is a wiring disgram showing the elec-
trical connections of both forms of magneto.

Referring to these drawings, the magneto in-
cludes a stator, (Fig. 2) comprising g laminated
core {, made in approximately V-shape with two
outwardly-diverging branches, terminating with
pole pieces 2 and 3, spaced one from the other
by an angle of sixty degrees. On at least one
branch of the core are generating windings, such
as the usual primary and secondary coils 4 and 5,
respectively.

Cooperating with this stator is a, magnetic rotor
having a source of magnetic flux which In the
form herein shown, includes two permanent mag-
nets 6 and 7 of relatively short, bar form and of
high coercive force and two laminated, magnetic
connecting members 8§ and 9, of unequal length.
The rotor, in this case, has three pole shoes of
equal arcuate extent, one shoe {0 being on the
short magnetic member 8 and the other two shoes
i and i2 being on the long magnetic member 9.
The spacing of the center of the shoe 10 from the
center of the adjacent shoes 11 and 12 is equal
to the center to center spacing of the pole pieces
2 and 3. The pole shoe {2 is connected to the

- adjacent ends of magnets 8 and 1, which ends
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Fig. 1 is a sectional elevational view showing a

flywheel magneto embodying the invention;

Fig. 2 is a cross sectional view taken on the line
2—2 of Fig, 1;

Figs. 3 to 7 are diagrammatical views showing
the stator and rotor in several successive relative
positions and illustrating the operation of the
magneto; ]

Fig. 8 is a chart showing the magnetic flux
changes which occur during one revolution of the
rotor;

Fig. 9 is a sectional elevational view showing
another form of flywheel magneto embodying the
invention;

Fig. 10 is a cross sectional view taken on the
line 10—10 of Fig, 9;

Figs. 11 to 14 are diagrammatical views showing
the stator and rotor in several successive relative
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are of like polarity, say for example south polarity.
The pole shoe i1 is connected to the other end of
magnet § and is, for example, of north polarity.
The pole shoe 12 is connected to the other end
of magnet 7 and is, for example, of north polarity,

Cooperating with the pole shoes of the mag-
netic rotor is a suitable magnetic-shunting means.
In this case, there are two stationary, shunt-
forming, magnetic members 13 and ¢ 4, located one
on each side of the stator. The spacing between
the center of each shunt and the center of the
adjacent pole piece is substantially the same as
the spacing between the centers of the pole pieces
2 and 3. These shunt members may have their
curved surfaces coaxial with the shoes of the
rotor as shown in Fig. 2. They may also be made
as shown in Figs. 3 to 7. In the latter case the
outer surface of each shunt is closer to the axis
of the rotor at its ends than at its intermediate
portion. Because of this construction, a more
gradual change of flux is effected when a pole
shoe approaches and leaves a shunt than would
otherwise be possible. The gir gap between the
leading end of a pole shoe and one end of the
shunt gradually diminishes as such shoe and end
approach each other. Likewise, the air gap be-
tween the trailing end of a pole shoe and the
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other end of & shunt gradusally increases as such
shoe and end move asway from one another.

The stator and shunt members are suitably
supported from a dish-shaped, non-magnetic cas-
ing 15, (Fig. 1), suitably fixed, as by screws is
to & wall of the engine crankcase, shown in part
at 17. The core { is suitably secured, as by screws
18, to bosses, such as (8, extending outwardly
from member {3. The laminations of core § may
also be sultably riveted together, 88 indicated at
20 in Fig. 2. The shunt members {3 and iq are
each provided with a right-angularly turned lug
21, which is secured by screws 22 {o member 16,

Also mounted on the casing member iC are &
suitable breaker-point mechanism and & condens-
er 23. 'The latter is held by a clip 24 and screws
2§ to member {8. The breaker-point mechanism
includes a bracket 28, sultably secured, as by
means shown in part by the screw 27, to member
5. Fixed to this bracket is & stationary breaker
point 28, which through the bracket and member
15 is electrically grounded to the crankeese 7
of the engine. Pivotally mounted on a stud 29
on bracket 28 is an arm 38 which is of insulating
material and carries & breaker point &l to co-
operate with point 28. A spring 82 fixed at one
end to arm 30 is fixed at its other end to, and
insulated from, the bracket 26. ‘The spring urges
the arm 80 into engagement with its actuating
cam 5% and also serves as an electrical connec-
tion between breaker point 8 and the terminal
38 which is insulated from bracket 26.

One end of the engine crankshaft 3§ extends
freely through casing {8 and has fixed thereto,
as indicated in Fig. 1, the engine fiywheel 86.
The cam 38 is also fixed to shaft 85, as indicated.
This fiywheel is approximately bowl-shaped and
cooperates with the stationary dish-shaped cas-
ing member 15 to provide an enclosure for all the
described elements of the magneto. The mag-
netic rotor is fixed in any suitable way to the
fiywheel. In the particular -e¥ample herein
shown, the annular assembly of the rotor mem-
bers 6, 7, 8 and 8 is held together between two
snnular, non-magnetic rings 87 by & serles of
rivets 38. The fiywheel is bored out to receive
this assembly which is then pressed into the fly-
wheel bore with one ring 87 sbutting the shoulder
39 and held therein by a press fit or by shrinking.
The outer edege of the flywheel is then spun over
against the other ring 87, as shown at 88 in Fig. 1.

The electrical connections of the magneto are
the usual ones and are diagrammatically shown
in Fig. 15, in which 41 represents a spark plug of
the engine.

The operation of the magneto will be described
with particular reference to the diagrammatical
views of Figs. 3 to 7 and the chart of Fig. 8. With
the rotor in the position of Fig. 2, wherein the
pole shoes {0 and (! respectively connect with
the pole pieces 3 and 2, the flux irom both mag-
nets § and 1 is passing in one direction through
the core i, entering the pole piece 2 and leaving
by the pole piece 8. The bresker points 28 and
3! are now closed. to hold the flux while the rotor
moves clockwise from the Fig. 3 toward the Fig. 4
position. After the rotor has moved far enough
to cause the pole shoes 10 and 12 to respectively
engage pole pleces 2 and 3 and to create a suffi-
cient air gap between the trailing end of shoe {1
and pole piece 2 and between the trailing end of
pole shoe {0 and pole piece 3, the breaker points
open. This relative positioning of the parts is
~ shown in Fig. 2. The flux previously established
in the core is released and a flow of flux in the
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opposite direction established. The flux from
both magnets enters by pole piece 3 and leaves

.. by pole plece 2 as indicated in Fig. 4, This large
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change of flux is indicated on the chart of Fig. 8
by the curve §2. In this diagram, the ordinates
indicate flux intensity and the abscissae indicate
degrees of rotation of the rotor.. This large flux
change occurs in no more than a 35° movement
of the rotor and extends from & maximum in one

‘direction to zero and then beyond to a maximum

in the opposite direction. The electro-motive
force produced by this change of flux is the one
utilized for the ignition spark.

Only one ignition spark per revolution of the
rotor is desired. The problem of this invention
is to prevent the occurrence of other sparks dur-
ing the remainder of the revolution of the rotor
while the breaker points 28 and 3| are open.
Generally speaking, the result is accomplished by
effecting the other half wave of flux change in a
series of steps so that there are several small

non-concurrent flux changes instead of a single

large flux change and so that these changes occur
relatively slowly instead of rapidly. These
changes are indicated in Fig. 8 in full lines as a
series of four steps 43, 44, 45 and 46.

In particular, as the rotor moves clockwise from
the Fig. 4 to the Fig. 5 position, the pole shoes i
and {2 remain engaged with the same pole pieces
2 and 3, respectively, but the shunt {3 comes into
play with respect to magnet 8. The pole shoes
{0 and t{ are interconnected by the shunt 13 and
substantially all the flux from magnet § flows
through the short shunt path and is thus diverted
from the longer path through core {. The result
is that the flux fiow through the core is substan-
tially cut in half. This flux change is represented
by the curve 83 in the chart of Fig. 8. As willbe
evident from this chart, this change is gradually
effected. This flux change occurs during a 24°
movement of the rotor and it is of only one quarter
of the value of the fiux change §2. The electro-
motive force produced by this flux change is too
small to produce & spark. .

As the rotor continues its clockwise movement
and passes from the Fig. 5 to the Fig. 6 position,

‘the pole shoe (8 leaves the pole plece 2 and the

pole shoe §2 leaves the pole piece 3. Substan-
tially, all flow of flux through core { ceases. This
change of flux is represented by the line 44 in
Fig. 8. It will be seen that this change is of only
one-quarter the value of flux change 42 and is
affected in about the same time as the filux change
43. The electro-motive force produced by this
flux change will be too small to produce a spark.
The flux flow through core { in one direction has
thus been diminished to zero in a plurality of
stages. Except for the shunts the flux fiow would
be diminished in one stage as indicated by the
dofted line 4.

During the next 205°.of movement of the rotor
in its clockwise direction there will be substan-
tially no flux flow in core {. This condition is
represented by the horizontal line 47 in Fig. 8.

During the next 36° movement of the rotor, flux
is built up in core | in the direction indicated in
Fig. 7. 'The leading ends of the pole shoes {1 and
0 respectively connect with the pole pieces 2
and 3. The flux from magnet 8 passes through
the core 1, entering by pole piece 2 and leaving
by pole piece 3. The resulf is that the flux fiow
through the cores is substantially cut in half.
Hence, the flux can build up in core | only to
half the maximum value. This change is repre-
sented by the line 45 in Fig. 8. It occurs gradu-
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ally as indicated, and during s 26° movement of
the rotor, -

Further clockwise movement of the rotor will
release the magnet T from shunt 14 and enable
full flow of flux to be established in core | in the
same direction as shown in Fig. 7. As the rotor
moves from the Fig. 7 to the Fig. 1 position, the
pole shoes {1 and 10 remain engaged with the
same pole pieces 2 and 3 and the only change is
an increase in flux without change in direction
of flow. This flux change is indicated at 46 in
Fig. 8. It occurs during g 24° movement of the
rotor, is gradually affected and is of about one-
quarter the value of flux change 42. The electro-
motive force produced by this flux change 48 is
not sufficient to produce a spark. The flux flow
through core | is thus built up Ifrom zero to a
maximum in & plurality of stages. Without the
shunt means, the flux flow would be built up in
a single stage represented by the dotted line b,

It the shunt members 18 and 14 are constructed
a3 shown in Figs. 3 to 7 inclusive instead of as
shown in Fig. 2, this will contribute to somewhat
more gradual changes of flux, represented by the
‘rounded termini of the curves 43, 44, 45 and 46
in Fig. 8. The shunt means 13 and 14 may be
made to move as closely as desired to the pole
shoes 10, 11 and 2 with no more clearance than
exists between the pole pleces 2 and 3 and said

shoes. This is indicated in Figs. 3 to 7 inclusive.
: The invention is not necessarily confineq to use
with two magnets although that arrangement is a
convenient and desirable one and the one at pres-
ent preferred. The two permanent magnets are
the component parts of a single magnetic source
and the invention, in its broadest aspect, 'is di-
rected to shunting part of the flux from the source,
at certain times, The part shunted out need not
all come from one magnet. The important thing
is to shunt out the desired part from the source,
considered in its entirety, irrespective of how the
division is made between the component parts.
Actually, each shunt, when it interconnects a pair
of pole shoes, forms a second circuit from the
magnetic source in parallel with the first circuit
from the source through the coil core. The
reluctance of these two circuits is not greatly qif-
ferent and the flux from the source will divide and
flow’ substantially half in one circuit and sub-
stantially half in the other circuit, )

Referring now to the form of the invention
shown in Figs. 9 and 10, the stator includes a sub-
stantially straight and laminated core 48, hav-
ing at its ends pole pieces 49 and §0. This core
is secured at its ends,
of bosses 52, formed on the back plate 53 of g sub-
stantially dish-shaped housing 54, made of any
suitable non-magnetic material, Plate 53 has a
hub 5§56 (Fig. 9) which is mounted in a wall 56
of the engine crank-case to turn about the axis
of the engine crankshaft 58 and is suitably held
in various positions of angular adjustment, as by
two cap screws 59 (Fig. 10), passing through
elongated arcuate slots 60 in plate §3 and thread-
ing into the wall 56 of the engine crankease.

The rotor of the magneto comprises a. pair of
relatively-short, permanent bar magnets §1 and
62. Like poles of these magnets are intercon-
nected by laminated, soft-iron, arcuate members
63 and 64 which are relatively long but of un-
equal angular extent. These members 83 and §4
and the interposed magnets 61 and 62 fcrm a
complete annulus, which encompasses the stator
and is located coaxially of the crankshaft. 'The
annular assembly of members 61, 62, 63 and 64 is

as by rivets 51, to a pair-
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held together between two annular non-magnetic
rings 86 by a series of rivets 66, This assembly
is sultably fixed in place in, and coaxially of, the
engine flywheel 87, carried on the outer end of the
crankshaft 88,

On the core 48 are mounted the primary and

'secondary coils 4 and 8§, respectively, and these

together with the breaker points 28 and 31 and
condenser 23 are connected as before and in the
manner shown in Fig. 15. The breaker point
mechanism includes an arm 68, carrying point 29
and actuated by a‘cam 69 on shaft 58. This arm
is pivoted on a stud 70 on a bracket 11 fixed to
Dlate 83, as indicated. The point 28 is grounded
to the bracket. A spring 12, fixed at one end to
arm 68 and electrically connected to point 29, is
fixed at its other end to, and insulateq from, a
bracket 18 fixed to plate 53, The condenser 23
and breaker point mechanism are in different
planes as will be clear from Fig. 9. The con-
denser is held between a plate 14 and a clip 15,
both being secured by screws 16 to a boss 11, out-
standing from plate 58, The plate 14 serves to
carry a shunt-forming member 18 of suitable mag-
netic material, '
Referring again to the magnetic rotor, it is pro-
vided with four pole shoes of equal angular extent,
These shoes are designated 19, 80, 81 and 82, the
first two shoes being formed on the laminated
member €3 and the last two on the laminated
member 64, The radius of each shoe ig only

slightly greater than that of the pole pieces 48

and 50 on the stator so that the shoes will suc-
cessively move into close proximity with the stator
pole pieces and magnetically connect therewith,
as indicated for example in Figs. 11 and 12, being
separated by air gaps equal to the running clear-
ance between the parts. Intermediate the pole
shoes, the members 63 and 64 are of relatively
harrow radial width with their inner arcuate walls
of much greater radius than the radius of the
stator pole pileces 49 ang 50, whereby, when these
narrow portions move past the stator pcle pieces
49 and 50, no magnetic effect of any substantial
amount occurs because of the large air gaps
therebetween. Intermediate these narrow por-
tions of the members 63 and 64 are other portions
83 and 84, respectively, which are of greater width
but which are also separated from the pole pieces
49 and 50 by substantial air gaps. The portion 84
is not intended to have any functional effect mag-
netically and its purpose is simply to counterbal-
ance the magnets 61 and 62. The sole purpose
of the portion 83 is to receive one of the rivets 6.

The operation of this second form of magneto
will next be described. Assuming that the rotor
is travelling in the direction of the arrow and has
reached the position shown in Fig, 11, magnetic
flux from both magnets 6t and 62 will flow
through core 48 in one direction, say from left
to right as viewed in Fig. 11. The breaker points
28 and 31 will now be closed to hold the flux while
the rotor moves clockwise from the Flg. 11 to the
Fig. 12 position.
and the flux, previously established in the core, is
released and a flow of flux from both magnets .
through the core in an opposite direction is estab-
lished. This large change of flux is utilized to
produce the ignition spark.

On continued movement of the rotor from the
Fig. 12 position, the pole shoe 1§ will become con-~
nected with the end 49 of core 48 and, shortly
afterward the shoe 81 will become connected with
the end 49, During the same interval the part
84 of the rotor will be moving past the end 80

The ‘breaker- points now open -
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of the core and, while there is a substantial gap
between the end 50 and part 84, there is a chance
for some flux flow through core 48 first in one
and then in an opposite direction as the shoe 19
leaves the core end 49 and shoe 8i becomes en-
gaged with such end. While the brer¥zr noints
28 and 31 are open during the intervi: described
and a substantial gap exists between end 590 and
part 84—factors which tend to prevent produc-
tion of a spark at this time—the possibility of
such & spark is made still more remote by the
shunt 18, which, during the interval described,
interconnects the pole shoes 80 and 82 of magnet
61, thus substantially short circuiting the
magnets.

On continued movement of the rotor from the
Fig. 13 position, the shoe 82 will become con-
nected with the end 50 of core 48 and, shortly
afterward, shoe 80 will become connected with
such end as shown in Fig. 14, During this same
interval, the part 84 will be moving past the core
end 49 and the shunt 18 will come into play to
interconnect the shoes 79 and 8i of magnet 62,
thus substantially short circuiting the magnets.

The invention thus provides shunt means for
cooperation successively with the shoes of the
magnetic rotor for reducing the amount of the

“flux changes which occur while the breaker
points are open and while the rotor is moving
through that part of its rotation where no spark
is desired. ' e '

I claim:

1. In g magneto, a field member and an arma-

_ture member, said members being relatively ro-
tatable about an axis, said field member com-
prising two relatively-short permanent magnets
separated by an angle less than 180 degrees and
magnetic members interconnecting like poles of
said magnets and having pole shoes adjacent the
polar ends of the magnets, said armature includ-
ing a core having two pole pieces for cooperation
with said shoes, said shoes and pole pieces being
so spaced that during rotation of the rotatable
member the two pole pleces simultaneously con-
nect with two pole shoes one at one polar end of
one magnet and the other at the opposite polar
end of the other magnet and as the pole pieces
disengage from said shoes they simultaneously
engage with the other two shoes, whereby a mag-

_ netic circuit from both magnets first in one and
then in the opposite direction is established
through said core, & generating winding asso-
ciated with said core, breaker points controlling

‘said winding, means movable with the rotatable
member and operable at one position to close
the breaker points before the pole bleces hecome
disconnected  from the first-named pole shoes
and operable at another position to open them
after the pole pieces have hecome connected with
the second-named pole shoes, and magnetic
shunt means operable during movement of the
rotor from the second to the first position to suc-
cessively shunt the flux from said ‘magnets.

2. In a magneto, a fleld member and an ayma-
ture member, said members being relatively ro-
tatable about an axis, said field member com-
prising two relatively-short permanent magnets
separated by an angle less. than 180 degrees and
magnetic members interconnecting like poles of
said magnets and having pole shoes adjacent the
polar enhds of the magnets, said armature in-
¢luding a core having two pole pieces for co-
‘operation with said shoes, said shoes and pole
pieces being so spaced that during rotation of
the rotatable member the two pole pleces simul-
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taneously connect with two pole shoes one at one
polar end of one magnet and the other at the
opposite polar end of the other magnet and as
the pole pleces disengage from said shoes they
simultaneously engage with the other two shoes,
whereby a magnetic circuit from both magnets
first in one and then in the opposite direction
is established through said core, a generating
winding assoclated with said core, breaker points -
controlling said winding, means movable with the
rotatable member and operable at one position
to close the breaker points before the pole pieces
become disconnected from the first-named pole
shoes and operable at another position to open
them after the pole pieces have become con-
nected with the second-named pole shoes, and
magnetic shunt means operable after the rotat-
able member has left the second position and
before it reaches the first position and when
either pole plece moves from one shoe to another
of one magnet to interconnect the shoes of the
other magnet.

3. In a magneto, relatively rotatable field and
armature members, said field member comprising
two relatively short permanent magnets having
a center to center angular spacing of substan-
tially less than 180 desrees and magnetic mem-
bers interconnecting like poles of said magnets
and having pole shoes adjacent the polar ends
of the magnets, said armature including a core
having two pole pieces having the same angular
spacing center to center as said magnets, a non-
magnetic support to which said core is fixed, and
magnetic shunts fixed to said support one on
each side of said core and each having its center
separated from the center of the adjacent pole
piece by substantially the same angular spacing
as that between the pole pieces.

4. Tn a magneto, a field member and an arma-
ture member, said members being relatively ro-
tatable about an axis, said field member compris~
ing two relatively-short permanent magnets sep-
arated by an angle less than 180 degrees and
magnetic members interconnecting like poles of
said magnets and having pole shoes adjacent the
polar ends of the magnets, said armature includ-
ing a core having two pole pieces for cooperation
with said shoes, said shoes and pole pieces being
so spaced that during rotation of the rotatable
member the two pole pieces simultaneously con-
nect with two pole shoes one at one polar end .
of one magnet and the other at the opposite polar
end of the other magnet and as the pole pieces

 disengage from said shoes they simultaneously
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engage with the other two shoes, whereby a mag-
netic circuit from both magnets first in one and
then in the opposite direction is established
through said core, a generating winding associ-
ated with said core, breaker points controlling
said winding, means movable with the rotatable
member and operable at one position to close the
breaker points before the pole pieces become dis-
connected from the first-named pole shoes and
operable at another position to open them after
the pole pieces have become connected with the
second-named pole shoes, and means operable
during movement of the rotor from the second
to the first position to first diminish the fiux flow
through the core in the last-named direction in
a plurality of stages and then build up the flux
flow through said core in the first-named direc-
tion in a plurality of stages. i

5. In a magneto, a field member and an ar-
mature member, said members being relatively
rotatable about an axis, said fleld member com-
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prising two relatively-short permanent magnets
separated by an angle less than 180 degrees and
magnetic members interconnecting like poles of
said magnets and having pole shoes adjacent the
polar ends of the magnets, said armature includ-
ing a core having two pole pieces for cooperation
with ‘said shoes, said shoes and pole pieces being
so spaced that while the rotatable member is
moving through a certain angle the two pole
bieces connect with two pole shoes of opposite
polarity and establish flow of flux through the
core in one direction and so that after the rotat-
able member has moved to disconnect said shoes
and pole pieces it moves through a second angle
in which each pole piece engages a pole shoe of
polarity opposite to that of the shoe it first en-
gaged, whereby the flow of flux through said
core is reversed, and magnetic shunt means oper-
able as the rotatable member moves through the
initial part of the first angle to connect the
shoes of one of said magnets and operable as
the rotatable member moves through the latter
part of the second angle to connect the shoes
of the other of said magnets.

6. In a magneto, an annular rotor, comprising
two relatively short bar magnets and two arcuate
magnetic members of unequal length intercon-
necting like poles of the magnets and having pole
shoes adjacent each magnet, a stator having a
core with pole pieces at its ends to cooperate with
said shoes and at one angular position of the
rotor to complete a magnetic circuit from both
magnets for flux flow in one direction through
the core and shortly after to complete another
" magnetic circuit from both magnets for lux fow
in a reverse direction through the core, and means
operable when the rotor is in any other position
in which a circuit can be established from said
magnets through said core to shunt the flux from
one of the magnets thereby limiting the maxi-
mum flux change possible in the core to that
of one magnet.

7. In a magneto, & field member and an arma-
ture member, said members being relatively ro-
tatable about an axis, said field member compris-
ing two relatively-short permanent magnets sep-
arated by an angle less than 180 degrees and
magnetic members interconnecting like poles of
said magnets and having pole shoes adjacent the
polar ends of the magnets, said armature in-
cluding a core having two pole pieces for co-
operating with said shoes, said skoes and pole
pieces being so spaced that during rotation of the
rotatable member the two pole pieces simultan-
eously connect with two pole shoes one at one
polar end of one magnet and the other at the
opposite polar end of the other magnet and as
the pole pieces disengage from said shoes they
simultaneously engage with the other two shoes,
whereby & magnetic circuit from both magnets
first in one and then in the opposite direction is
established through said core, and means oper-
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able during movement of the rotatable member to
connect the magnets in succession into said cir-
cuit and subsequently to disconnect the magnets
in succession from said circuit,

8. In a magneto, relatively rotatable field and
armature members, said field member comprising
two relatively short permanent magnets having
a center to center angular spacing of substantially
60 degrees and magnetic members interconnect-
ing like poles of said magnets and provided with
pole shoes adjacent the polar ends of the mag-
nets, said armature comprising a core having two
pole pieces for cooperating with said shoes on
relative rotation of said members and having the
same center to center angular spacing as said

- shoes, a non-magnetic support to which said ar-

mature is fixed, and two magnetic shunts fixed to
said support, one near each pole piece, each shunt
having its center separated from the center of the
nearest pole piece by an angular spacing sub-
stantially equal to the spacing between the pole
pieces.

9. In a magneto, an annular rotor, comprising
two relatively short magnets and two arcuate

‘magnetic members of unequal length intercon-

necting like poles of the magnets and having pole
shoes adjacent the polar ends of the magnets, a
stator including a core having two pole pieces
to cooperate with said shoes and so spaced that
in one position of the rotor the two pole pieces
connect with two pole shoes of opposite polarity
and establish flow of flux through the core in one
direction and so that when the rotor moves to
another position each pole piece is disconnected
from the pole shoe with which it was first con-
nected and connected with a pole shoe opposite in
polarity to that of the first, whereby the flow
of flux in the core is reversed, and shunt means
cooperating with the pole shoes after the rotor
moves out of the second position and before the
rotor moves into the first position to interconnect
the shoes of one magnet.

10. In a magneto, relatively rotatable fleld and
armature members, said field member comprising
two relatively short permanent magnets having
& center to center angular spacing of substan-
tially 120 degrees and magnetic members inter-
connecting like poles of said members and pro-
vided with pole shoes adjacent the polar ends
of the magnets, said armature comprising a core
having two pole pieces for cooperation with said
shoes on relative rotation of said members and
having the same center to center angular spac-
ing as said shoes, a non-magnetic support to
which said armature is fixed, and a magnetic
shunt fixed to said support in position to co-
operate with said shoes on relative rotation of
said members and having the same angular spac- -
ing between its center and the center of one pole
plece as that between said magnets and pole
shoes. .
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