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The invention relates to a high tension mag-
neto of the flywheel type and particularly to
such a magneto adapted for use with an internal
combustion engine. A magheto emhodying the
invention has a stationary core structure and a
rotatable field structure which rotates around
the core structure,

In a magneto of the type mentioned, there is
danger of a kick back in hand eranking if a spark
occurs at too low a speed. The principal object
of the present invention is to provide a magneto
having automatically operable means which
serves to prevent the formation of a spark at low
speeds and which permits normal functioning
when the speed equals or exceeds a predeter-
mined critical speed.

Another object of the invention is to provide
various features of construction and arrangement
whereby the foregoing more general object is
attained.

In the drawing I have shown in detail a pre-
ferred embodiment of the invention, but it will
be understood that various changes may be made
from the construction shown, and that the draw-
ing is not to be construed as defining or limiting
the scope of the invention, the claims forming a
part of this specification being relied upon for
that purpose.

Of the drawing:

Fig. 1 is a vertical transverse sectional view of
a magneto embodying the invention, the section
being taken along the line i—1 of Fig. 3.

Fig. 2 is a view similar to Fig. 1 but showing
the rotatable field structure in a different posi-
tion.

Fig. 3 is a vertical longitudinal sectional view
taken along the line 3—3 of Fig. 2.

Fig. 4 is a fragmentary schematic view show-
ing electrical connections.

Fig. 5 is a view similar to Fig. 4 but showing
one of the parts in a different position.

The magneto as shown in the drawing is gen-
erally similar to that shown in the Phelon Patent
No. 2,472,313, but the rotor thereof is similar to
that shown in the Phelon Patent No, 2,538,534.

The core structure of the magneto is nonro-
tatable and as shown in the drawing, it is carried
by a frame 10 provided with a bushing 12 which
provides a bearing for a rotatable shaft 14. The
shaft 14 may be an extension of the crankshaft
of the engine with which the magneto is to be
used, and in any event it is rotated in timed re-
lationship with the engine. The core structure
comprises a magnetic core 1§ preferably lami-
nated and constructed and arranged to provide
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a plurality of circularly spaced poles having arcu-
ate faces which are concentric with the axis of
the shaft 14 and equidistant therefrom. Pref-
erably, the poles of the core are all within an
arc of approximately 180° or less and are at one
side of a diametral plane through the axis of
the shaft. The core is connected with the frame
I8 by screws 18, 18. Primary and secondary gen-
erating windings or coils surround one of the
poles of the core 16. As shown the core {6 has
three poles 20, 22 and 24, and primary and sec-
ondary coils 26 and 28 surround the intermediate
pole 22. The primary coil has a relatively small
number of turns, as for instance 175, and the
secondary coil has a relatively large number of
turns, as for instance 10,000.

The primary coil 26 is suitably grounded, for
instance by being connected to the core at 30.
The ungrounded end of the primary coil is con-
nected by means of an insulated conductor 32
with a circuit making and breaking means which
includes breaker points 34 and 36. The circuit
making and breaking means is supported in part
by a plate 238 which is connected by screws 40,
49 with the frame (0. The screws 40, 40 extend
through arcuate slots in the plate 38, and the
plate is angularly adjustable about the axis of
the shaft {4.

The breaker point 36 is connected with the plate
38 and is thus grounded. The breaker point 34
is carried by a rocker arm 42 pivoted at 44 to the
rlate 38. The rocker arm 42 has an extension
45 which is engaged by a cam 48 mounted on the
shaft i4. A spring 58 serves to bias the arm

-42 to move the point 34 into engagement with

the point 38, and this spring, or an auixliary
conductor associated therewith, serves to provide
an electrical connection between the conductor
32 and the said breaker point 34. ‘When the
shaft 14 is rotated the cam 48 oscillates the
rocker arm 42 to move the point 34 and to thus
make and break the electrical connection between
the points 34 and 36 during each rotation of
the rotor. A condenser 592 is connected in paral-
lel with the breaker points 24 and 36 in accord-
ance with customary practice. The condenser
is preferably carried by the plate 38.

The secondary coil 28 is suitably grounded, for
instance by being connected with the core 6 at
30. The secondary coil is provided at its un-
grounded end with an insulated conductor 54 by
means of which it is connectible with the spark
plu;;sss of the engine, as indicated in Figs. 4
and 5.

The rotor of the magneto includes a flywheel
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56 which is connected with the shaft {4 so as to

be rotatable therewith. The flywheel is pref-
erably formed of magnetic material, but it may
less advantageously be formed of nonmagnetic
material. The flywheel is grounded by reason of
its connection with the shaft i4. The flywheel
56 is shown as having a disc-like outer wall
carrying an annular flange 58 which surrounds
the before-described core structure. The inner
or internal face of the annular flange 58 is prei-
erably cylindrical at least in part. The flywheel
as illustrated has integral blades 59 adapted to
cooperate with a housing, not shown, to provide
a circulation of air.

The rotor of the magneto also includes.a field
structure which may be similar to that shown in
the said Patent No. 2,538,534, In general the said
field structure comprises a magnet unit which in-
cludes an arcuate connecting member 68 formed
of magnetic metal and secured to the inner face
‘of the:flywheel flange 58. ‘Secured to the member
‘68-are two similar permanent magnets 62 and §4
-which are radially charged'in opposite directions.
‘Secured respectively to the inner faces of the
magnets 62 -and 64 are arcuate pole pieces 6§ and
‘68 :formed of magnetic metal. The arcuate inner
faces of the pole pieces 66 and 68 are positioned
to ‘move ‘in close proximity to the faces of the
:poles 20,22 and 24 of the core 186.

‘The flywheel 58 is formed to provide a counter-
balance for the ‘magnet unit that has been de-
scribed. As shown, the flange 58 has a thicker
portion 18 which is opposite the said magnet unit
and which provides the required counterbdlance.

When the rotor including the fiywheel and the
field structure or magnet unit rotates in the
«clockwise direction, the leading pole piece §8 reg-
isters with the intermediate pole 22 of the core
186 -and at the same time the trailing pole piece 66
registers with ‘the left pole 29 of the core 16 as
shown in Fig. 1, thus establishing a magnetic cir-
cuit through the intermediate pole 22 in one di-
reetion. “When the rotor reaches a position just
before that shown in Fig. 2, the leading pole piece
-68 leaves the intermediate pole 22 and comes into
register with the right pole 24 of the core 16. In
the-same position the trailing pole piece 6§ leaves
the left pole 28 and comes into register with the
-intermediate pole 22. The direction of the mag-
netic circuit through the center pole 22 is sud-
-denly reversed and.a maximum value of voltage
-is-generated in the primary coil 26. The cam 48
1isso-positioned as to separate the breaker points

-34 -and 36 at least approximately the instant of.

-maximum voltage-in ‘the primary coil, thus gen-
erating a high voltage in the secondary coil 28
‘which-is connected with the spark plug §8 of the
engine. The timing of the spark can be changed
-within narrow limits by -angularly adjusting the
plate 38 and the parts carried thereby.

Tn accordance ‘with ‘the present invention a
-means is ‘provided for short circuiting the said
cireuit -making and ‘breaking means during the
:successive operations thereof. The short circuit-
ing “means is initially operative while the rotor
is rotated at a relatively low speed -and the said
short circuiting ‘means includes a centrifugally
movable element-carried by the fiywheel-and con-
structed and -arranged to move relatively thereto
so as to cause the short ecircuiting means to be
inoperative -when the speed of rotor rotation
equals or exceeds-a predetermined critical speed.

Preferably and as shown, an arcuate electrical
contact 12 is provided, the major portion of the
.outer face .of which is substantially .concentric
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with the axis of rotor rotation. The contact 12
is positioned within the annular flange of the fly-
wheel and it is carried by & conducting arm 74
which is electrically connected with the spring
50. The flange 58 of the flywheel and preferably
the thicker portion 10 thereof is provided with a
radial opening 16 in which is located a radially

movable electrical contact which is preferably a

‘metallic ball 78. The opening 16 is so formed
that the ball contact cannot move inwardly to
any substantial extent beyond the relative posi-
tion shown in Figs. 1, 2, 3 and 4. In the said posi-
tion the ball contact 18 is engageable with the
arcuate contact T2. A coil compression spring 80
is.located in the opening 16, this spring abutting
at its inner end against the ball contact 18. A
screw 82 isthreaded into the outer portion of the
opening 16 and the outer end of the spring 80
abuts against the said screw. Thus the spring
serves to bias the ball contact toward its inner-

‘most position.

During each rotation of the rotor at low speed,
the ball contact 18 engages the contact 12 as
shown in Fig. 1 and remains in engagement with
the contact until the position shown in Fig. 2-is
reached. It will be seen that during the move-
ment of the rotor from the Fig. 1 position to the
Fig. 2 positicn the breaker point 84 has been sep~
arated from the breaker point 38. The separa-
tion of the breaker points mormally serves to
break the circuit in the primary coil and to pro-
duce a spark forming voltage in the secondary
coil. However, with the ball contact 18 in en-
gagement with the contact 12 a short circuit is

-provided across the-breaker points, the said short

cireuit including the contact 712, the ball contact
78 and the grounded flywheel 55. By reason of
the short circuit, the circuit in.the primary coil
is not broken and no spark is formed.

When the speed of rotation of the rotor equals
or exceeds a predetermined critical speed, which
may be approximately 500 R. P. M., the ball con-
tact 78 moves outwardly by centrifugal action to
the relative position shown in Fig. 5, the pressure
exerted by the spring 88 being overcome and the
said spring being compressed. ‘When the ball
contact 718 has moved outwardly by centrifugal
action as desecribed, it is no longer in position to
engage the contact 72 and the short circuiting
means becomes inoperative. “With the short cir-
cuiting means inoperative the circuit is broken
in the normal manner at the breaker points 34
and 36.

The invention claimed is:

1. A flywheel magneto comprising in combi-
nation, a rotor including a flywheel and also in-
cluding a field structure carried by the fiywheel,
a stator including a core having a plurality of
circularly spaced pole faces in cooperative rela-
tionship with the field structure of the rotor and
also including a primary coil and a secondary
coil on the core, the said secondary coil being
connectible with a sparking device, means oper-
able during each rotation of the rotor for making
and breaking a circuit through the said primary
coil and normally serving upon the breaking of
the sdid cireuit to produce a spark forming volt-
age in-the secondary coil, and a means operative
at rotor speeds below a predetermined critical
speed for short circuiting the said circuit making
and breaking means, ‘the said short circuiting
means ‘including a -centrifugally movable ele-

‘ment-earried by-the flywheel and constructed and
-arranged to-'move relatively thereto when the

75 speed of rotor rotation equals or-exceeds the said
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critical speed so as to cause the short circuiting
means to be then inoperative.

2. A flywheel magneto comprising in combina-
tion, a rotor including a flywheel and also in-
cluding g field structure carried by the flywheel,
a stator including a core having a plurality of
Dole faces in cooperative relationship with the
field structure of the rotor and also including a
primary coil and s secondary coil on the core, the
said secondary coil being connectible with a
sparking device, means operable during! each
rotation of the rotor and including relatively
movable breaker points for making and break-
ing a circuit through the said primary coil and
normally serving upon the breaking of the said
circuit to produce a spark forming voltage in the
primary coil, a stationary contact electrically
connected with one of the breaker points, and 3
contact carried by the flywheel and movable rela-
tively thereto to an operative position wherein
it is engageable with the said stationary contact
during each rotor rotation to short circuit the
said breaker points and to an inoperative position
wherein it is not engageable with the said sta-
tionary contact, the said relatively movable con-
tact being spring biased to its said operative posi-
tion and being movable by centrifugal action to
its said inoperative position when the speed of
rotor rotation equals or exceeds a predetermined
critical speed.

3. A flywheel magneto comprising in combina-
tion, a rotor including a flywheel and also in-
cluding a field structure carried by the flywheel,
a stator including a core having a plurality of
pole faces in cooperative relationship with the
field structure of the rotor and also including a
primary coil and a secondary coil on the core,
the said secondary coil being connectible with a
sparking device, means operable during each
rotation of the rotor and including relatively
movable breaker points for making and breaking
a circuit through the said primary coil and nor-
mally serving upon the breaking of the said cir-
cuit to produce a spark forming voltage in the
primary coil, an arcuate stationary contact elec-
trically connected with one of the breaker points
and having an outer face substantially concentric
with the axis of rotor rotation, and a contact car-
ried by the flywheel and radially movable rela-
tively thereto to an inner operative position
wherein it is engageable with the outer face of
the said arcuate stationary contact during each
rotor rotation to short circuit the said breaker
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points and to an outer inoperative position
wherein it is not engageable with the said arcuate
stationary contact, the said radially movable
contact being spring biased to its said inner op-
erative position and being movable centrifugally
in opposition to the spring bias to its said outer
Inoperative position when the speed of rotor rota-
tion equals or exceeds a predetermined critical
speed.

4. A flywheel magneto comprising in combina-
tion, a rotor including a flywheel having an an-
nular flange with a radial hole therein and also
including a field structure carried by the said
flange of the flywheel, a stator including g core
having a plurality of pole faces in cooperative
relationship with the field structure of the rotor
and also including a primary coil and a secondary
coil on the core, the said secondary coil being
connectible with a sparking device, means oper-
ahle during each rotation of the rotor and in-
cluding relatively movable breaker points for
making and breaking a cireuit through the said
primary coil and normally serving upon the
breaking of the said cireuit to produce g spark
forming voltage in the primary coil, an arcuate
stationary contact positioned within the flange of
the flywheel and electrically connected with one
of the breaker points and having an outer face
substantially concentric with the axis of rotor
rotation, a ball contact positioned at least in part
within the radial hole in the flywheel flange and
radially movable in the said hole, and a spring
in the said radial hole engaging the said ball con-
tact to bias it to an inner operative position
wherein it is engageable with the outer face of
the said arcuate stationary contact during each
rotor rotation to short circuit the said breaker
points, the pressure applied by the spring to the
ball contact being such that the latter is centrif-
ugally movable outwardly to an inoperative posi-
tion wherein it is not engageable with the said
arcuate stationary contact when the speed of
rotor rotation equals or exceeds g predetermined
critical speed.
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