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This invention relates to improvements 
in magnetos of the rotary inductor type. 
The inductor, of magnetic material and 

usually of the unwound type, is notched or 
has non-magnetic portions in its periphery 
and the remaining unnotched portions form 
magnetic projections which cooperate with 
two pole pieces, connected one to each polar 
extremity of a suitable magnetic source, such 
as a permanent magnet, for example. These 
projections are adapted during part of each 
revolution of the inductor to interconnect 
the two pole pieces and establish a magnetic 
circuit from said source through the pole 
pieces and inductor. When the notched por 
tions of the inductor lie adjacent the pole 
pieces, this magnetic circuit is broken. Fri mary and secondary windings are applied 
to some part of such circuit, usually to at 
least one and preferably both of the pole. 
pieces. The primary circuit, in accordance 
with usual practice, is in a normally closed 
electrical circuit, the opening and closing of 
which is controlled by a pair of relatively 
movable breaker points, the operation of 
which is controlled by suitable means, such 
as a cam, usually carried by or at least mov 
able with the inductor. 
The problem of this invention is to in 

prove the efficiency of such a magneto. This 
has been effected primarily by the provision 
of an additional means, preferably inder 
pendent of the usual means, for operating 
the breaker points. An additional openin 
and closing of the primary circuit is effecte 
with the advantages set forth below. 

If the magneto is operated with a normal 
ly closed primary circuit, flux builds up rela 
tively slowly in the magnetic circuit. Con 
siderable time is required for the purpose. 
The magnetic projections have to be rela 
tively long in peripheral extent in order to 
maintain the pole pieces interconnected for 
a sufficient length of time to build up the 
necessary amount of flux, against the re 
straining influence of a short circuit pri mary winding. By my invention, a mag 
neto operating according to suchFE is im proved by the extra opening and closing of 
the breaker points. They are made to open 

as the inductor moves into position to 
“make' the magnetic circuit and are held 
open for a substantial interval to allow flux 
to build up as rapidly and completely as pos 
sible in the magnetic circuit. They are 
closed before the inductor breaks this cir 
cuit in order to hold the flux against sub 
stantial diminution until the inductor has 
moved into an “optimum’ position for the 
break, i.e., one in which a substantial double air gap exists between the magnetic projec 
tions and the pole pieces. Then the breaker 
points are again opened by the usual mech 
anism to release the flux and cause a sudden 
change in the magnetic circuit through the 
windings. m 

The action may be, and preferably is, 
aided and improved by the provision of ex 
tensions, one from each pole piece, with which the rotor projections cooperate to 
make a shunt circuit from the magnetic 
source in a low reluctance path lying whol 
ly outside the windings. Thus shunt circuit 
is made just prior to the break of the mag netic circuit and to the spark-producing 
opening of the breaker points. According 
ly, the decrease in flux in the main magnetic 
circuit through the windings is accelerated 
by the provision of the shunt circuit, which 
affords a better path for the flux and there 
by diverts it from the main circuit. 
In the magneto above described, there are 

at least two positions of the inductor during 
each revolution thereof in which the mag 
netic circuit is made and broken. There may 
to advantage be more than two such positions, 
as will later appear. In many cases, only 
one of these positions is utilized for the pro 
duction of a spark. The other position or 
positions, however, has or have spark produc 
ing possibilities, and if the breaker points 
are open while the inductor moves into and 
through any other, position, a spark may be 
produced which is bothersome because it oc 
curs at an undesired time. This extra spark'. 
is not so effective but it is often substantial 
enough to cause trouble. My invention en 
ables the suppression of this undesired spark. 

s 

It enables the primary circuit to be main 
tained closed, while the inductor travels 
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through all but a selected one of its two or 
more ranges, in which the magnetic circuit is 
made and subsequently broken, and thus the 
closed circuited primary winding is effective 

5 to restrain a substantial flux change in the 
circuit. Yet, when the inductor enters the 
selected one of its ranges, the restraining in 
fluence is removed by the additional openin 
of the breaker points, enabling flux to ES 

10 up rapidly and effectively. 
Other objects and advantages will appear 

as the detailed description proceeds and will 
be pointed out in the appended claims. 

he invention will be disclosed for illus 
15 trative purposes with reference to the ac 

companying drawings, in which: 
Fig. 1 is a front elevational view of a mag 

neto embodying my invention; 
Fig. 2 is a sectional view thereof taken on 

20 the line 2-2 of Fig. 1; Figs. 3, 4 and 5 are diagrammatical views, 
illustrative of the operation of the magneto 
and particularly of the times of opening and 
closing of the breaker points with relation 

25 to the position of the rotor; 
Fig.6 is a small-scale rear elevational view - 

of the magneto; 
Fig. 7 is a fragmentary side elevational 

view showing the manner of mounting the 
30 magneto on and driving it from an engine; 

. Fig. 8 is a diagrammatical view illustrative 
of the electrical connections of the magneto; 

Fig. 9 is a view taken similarly to Fig. 1 
but showing a modification of the inven 

35 tion-a rotor with four projections; 
Figs. 10, 11 and 12 are views showing the 

rotor of Fig. 9 in three different positions 
which correspond to the positions shown in 
Figs. 3, 4 and 5 in connection with the ro 

40 tor of Fig. 1; and 
Fig. 13 is an elevational view of the ro 

tor equipped with a modified form of cam 
for operating the breaker points. 

Referring to these drawings; the magneto 
45 includes a source of magnetic flux, such as 

the permanent magnets 10,-and, as illustrat 
ed, the magnets of the source are arranged in 
two spaced parallel groups. Like ends of the 
magnetsinthese twog" are interconnect 

50 ed by members 11 (Fig. 1) made up of soft 
iron laminations. The ends of the magnets 
tightly fit in recesses in the members 11. 
E. members are tied together by bars 12 
and 13 of non-magnetic material and the as 

55 sembly is secured by cap screws 14 to a circu 
lar supporting plate 15 of non-magnetic ma 
terial. The cap screws 14, which pass 
through the laminated members 11, serve to 
bind the crossbars to the members 11 and the 

60 latter to plate 15 (Fig. 2). The laminated 
members 11 have extensions 16 (Fig. 1), 
forming cores which project from their re 
spective members toward one another and 
terminate with curved polar faces 17. An 

85 unwound inductor 18, made up of soft iron 

laminations, rotates between these faces and has two substantially diametrically opposed 
projections 19, having faces 20 curved con 
centrically with the faces 17 and of a diame 
ter only slightly less than the distance be 
tween the faces 17. Intermediate these pro 
jections, the periphery of the rotor is of less 
diameter to create, when positioned as shown, 
a double break in the magnetic circuit from 
said source through the cores 16. When the 
rotor moves into such position that the pro 
jections 19 interconnect the cores as shown in 
Fig. 4, the aforesaid magnetic circuit is es 
tablished. . 

In addition to providing for the aforesaid 
break in the magnetic circuit to periodically 
cause decrease in flux through said cores, 
means are provided for shunting the magnets 
to cause a more rapid and more effectual de 
crease in flux through the cores by diverting 
it through a path of low reluctance. For this 
purpose, each member 11 has an extension 21 
to cooperate with the projections 19 of the 
rotor. One of these extensions lies above one 
core 16 and the other below the other core 16 
and the two have polar faces 22, which are 
arranged substantially in diametrically op 
posed relation and are curved concentrically 
with the faces 17 and 20. When the rotor is 
positioned as in Fig. 1, the two extensions 21 
are interconnected by the rotor 18 and these 
elements afford a low reluctance shunting 

for the flux from the magnets. Flow of 
ux through cores 11 is effectually diverted. 
The magneto also includes primary and 

secondary windings on the cores 16. On 
each is a coil case 23, which contains a pri 
mary coil 24 and a secondary coil 25. These 
coils are shown diagrammatically in Fig. 8. 
As shown for illustrative purposes, the two 
primary coils and the two secondary coils are 
connected in series, as by wires 26 and 27, 
respectively. One terminal of the primary 
winding and one terminal of the secondary 
winding is grounded, as indicated. The sec 
ondary ground wire is shown at 28 in Fig. 1 
as being connected to the cross bar 12 and 
clamped thereto by cap screw 14. The other 
terminal of the secondary winding is adapted 
to be connected by a wire 29 to the ignition 
system and directly or indirectly to a spark 
plug 8. The other terminal of the primary 
winding is connected by a wire 30 to one ter 
minal 31 of a condenser32 and to an insulated 
and movable breaker point 33. The cooper 
ating and fixed breaker point 34 is grounded 
by being connected directly to a flange 35 on 
crossbar 12 (Fig. 1). The other terminal of 
condenser 32 is also grounded, being connect 
ed as shown in Fig. 2 to plate 15. The wire 
86, in Figs. 1 and 6, is adapted for connection, 
if desired, to a ground switch (not shown) 
by which the normally insulated terminal of 
the primary winding may be grounded. 
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The breaker point mechanism, includes a 
lever, comprising a metallic portion 37 (Figs. 
i and 2), of inverted U-shape section, and a 
portion 38 of insulating material. This lever 
is pivotally mounted on and insulated from a 
stud 39, carried by cross bar 12. Breaker 
point 33 is fixed to the metallic portion 37 
of this lever and such portion is electrically 
connected by means of a spring 40 and bolt 

10 41 to the conductor 30, the bolt passing 
through flange 35 but being insulated there 
from as are also the spring 40 and conductor 
30. The spring 40 also serves to hold the 
breaker points in engagement. For the pur 
pose of separating the breaker points, a cam 
42 carried by the rotor is employed. As 
shown, this cam is a flange-like extension of 
a ring 43, which is pivotally connected to the 
rotor by a stud 44 and carries a weight 45. 

20 A spring 46 acts between a sleeve 47 (to which 
the rotor is fixed) and cam 42 tending to force 
it radially outward and swing ring 43 on its 
pivot 44. Such motion is limited by the en 
gagement of the lower part of the inner pe 

25 riphery of ring 43 with sleeve 47. The art 
rangement constitutes a governor-operated 
cam. When the rotor reaches a predeter 
mined speed, the weight 45 will move out wardly by centrifugal force, overcoming the 

30 force of spring 46 and drawing cam 42 in 
wardly out of the path of the end of the 
breaker point lever 38. If the "hit or miss” 
ignition is not desired, the ring 48 may be 
clamped to the rotor so as not to turn inde 
pendently thereof. o 
In addition to the above cam, whether it 

be of the centrifugally-operated or fixed 
type, there is provided an auxiliary cam 48, 
which enables an additional opening and 

40 closing of the breaker points, 33, and 34 and 
effects certain advantages, which will here 
inafter be pointed out. in connection with 
the operation of the magneto. This auxil 
iary cam constitutes one of the main, fea 

45 tures of my invention. It consists of a flange 
formed on a plate 49 fixed to an end face of the rotor. It is preferably independent of 
the other cam, so that in cases where "hit or 
miss' ignition is employed, it does not have 

50 to partake of the movement of, or be ef 
fected by, the centrifugally actuated cam. 
The rotor 18 is, as described, fixed to a 

sleeve-like shaft 47 and the latter is jour 
nalled on a hollow stud 50 (Fig. 2) which 

5 has a flange 51 (Fig. 6) secured by cap screws 
52 to plate 15. One end of stud 50 is split, 
as at 53, and the split parts may be drawn 
together by a cap screw 54. This stud is 
adapted to be clamped in various positions 

60 of angular adjustment to a suitable support, 
such as a cylindrical hub h (Fig. 7) which is 
partly telescoped in the stud and which may 
be assumed to be a hub on the crank case of 
an internal combustion engine. Through 

65 this hub, the engine crankshaft a passes for 

connection to the flywheel, indicated in part 
at f. The crankshaft passes freely through 
stud 50 with ample clearance. The driving 
connection with the rotor may be effected by 
a stud 55 fixed to the inner face of the fly 
wheel, extending toward the rotor, and into 
a hole 56 therein. As shown in Fig. 7, there 
is radal freedom for the stud 55 to move 
in hole 56 and, should the flywheel not run 
true, its irregularities of movement will not 
be communicated to the rotor. The latter 
has its own bearing, on which it turns truly, 
and the driving of it from the crankshaft 
is effected in the described, or any other 
equivalent way, which will prevent the rotor 
from partaking of any irregularifies in the 
running of the crankshaft. 
The plate 15 has a circular flange 57 (Fig. 

1) extending toward the flywheel and adapt 
ed, although not shown, to cooperate there 
with to enclose the working parts of the 
magneto in the usual and well understood 
way. 

Lubrication for the rotor is provided by 
a wick 58 (Fig. 2) extending from an oil 
reservoir 59 upwardly into stud 50 and ax 
ially along the same in a slot formed there 
in. Part of the wick rests directly against 
the rotor shaft 47. The reservoir 59 is 
formed between two pressed metal pieces 60 
and 61, the former being suitably attached 
to plate 15 and the latter have a tight fit 
in piece 60. Oil may be supplied to the 
reservoir through an oil cup 62 by way of a 
passage 63. 
The operation of the magneto will next be 

described. It will be noted that there are 
two positions of the rotor in each revolution 
thereof when the cores 16 are interconnected. 
The rotor may be utilized, in either or both 
of these positions, to build up flux through 
cores 16, preparatory to the subsequent pro 
duction of a spark by effecting a sudden de 
crease of flux through the cores. As shown, 
a spark is produced in only one of these po 
sitions and it is particularly desired and 
one of the problems of this invention to pre 
vent the production of any substantial spark, 
when the rotor is in the other position. Fig. 
1 shows the rotor in the position which it 
occupies just prior to the production of the 
spark. A slight additional clockwise move 
ment of the rotor will cause cam 42 to sepa 
rate the breaker points 33 and 34 and create 
a spark. If the breaker points 33 and 34 
were allowed to remain open during the next 
time when the rotor projections interconnect 
the cores 16, a change of flux would occur 
in the cores and a spark would be created. 
This spark would not be so effective as the 
one produced on the preceding interconnec 
tion of the cores by the rotor but it would 
be substantial enough to cause trouble by its 
occurrence at an undesired time. To kill 
this undesired and so-called “maverick' 
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spark, the breaker points might be main 
tained closed except at the desired sparking 
time. Such a plan would restrain a change 
in flux through the cores at the undesired 
time due to the choking influence of the short 
circuited primary winding and Would hold 
the flux change down to such limits that no 
substantial spark would be produced. But 
such plan also means that the flux change 
through the cores 16 at the desired time is 
also restrained. Flux has to be built up 
against the opposing influence of the short 
circuited primary winding and the change 
takes place slowly. While this can be done, 
if the cores are interconnected by the rotor 
for a sufficiently long time interval, it is far 
more desirable to permit flux to build up in 
cores 16 while the breaker, points are open 
so that the change takes place as rapidly as 
possible without any restraining influence. 
With the above considerations in mind, 

the plan adopted is a compromise between 
the two plans above outlined. It combines 
the advantages of both plans and eliminates 
the disadvantages. The cam 42 is the sort 
which would be used where the plan is to 
maintain the breaker points closed except 
at the one sparking time during each revolu 
tion of the rotor. Consequently, the advan 
tage of killing the "maverick” spark will 
be obtained. But this cam is supplemented 
by the auxiliary cam 48, the purpose of 
which is to open the breaker points and 
thereby remove the restraining influence of 
the short circuited primary winding, as the 
rotor moves into position to interconnect 
the cores 16 just prior to the sparking time. 
Thus the flux is allowed to build up rapidly 
in cores 16 while the primary circuit is 
open. The action of the auxiliary cam can 
best be visualized from a consideration of 
Figs. 3 and 4. Fig. 3 shows the rotor pro 
jections 19 approaching the cores 16 to in 
terconnect them and the auxiliary cam 48 

45 

50 

as about to move the breaker point lever to 
open the breaker points. The cam 48, hav 
ing opened the breaker points, maintains 
them open while the projections 19 Swing 
into position to interconnect the cores and 
during an additional period, viz, up to the 
point shown in Fig. 4. During all of the pe 
riod while the projections 19 fully cover the 

55 
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faces 17 of cores 16, the breaker points are 
held open to facilitate the establishment, as 
rapidly and completely as possible, of mag 
netic flux in the cores. The breaker points 
close at about the position of the rotor 
shown in Fig. 4. This enables the flux, 
built up in the cores as described, to be held 
by the closed circuited primary winding un 
til the rotor has moved to the most effective 
position for the release of the flux. Such po 
sition is shown in Fig. 1. The rotor projec 
tions 19 are then separated from cores 16 by 
substantial air gaps and are engaged with 

1,904,808 

projections 21 to shunt the flux from the 
magnets in a low reluctance path lying whol 
ly outside the cores. Hence, when the break er points separate, the restraining influence 
of the short circuited primary winding is 
removed and, in addition, a better path is 
afforded for the flux by way of the shunt 
extensions 21. As a consequence, an exceed 
ingly rapid decrease in flux occurs, due to 
the combined effects of the optimum posi 
tion of the rotor and the low reluctance 
shunt path. An exceedingly effective spark 
results when the breaker points separate. 

Shortly following the projection of the 
spark, the rotor moves into the position in 
Fig. 5, in which the breaker points close and 
remain closed until again opened by cam 48. 
Particularly, they remain closed during the 
next succeeding interval when the rotor in 
terconnects the cores for the purpose of kill 
ing the maverick spark, which would. other 
wise be created at a point in the movement 
of the rotor spaced about 180 degrees from 
the point at which the desired spark is cre 
ated. 
As above alluded to, the invention is not 

necessarily restricted in all its features to a 
rotor having only two projections. There 
may be more than two such projections and 
the invention is concerned with a magneto 
rotor which has at least two projections and 
may have more. For example, in Fig. 9 a 
rotor is shown having four projections and 
there is an advantage accruing from the 
use of the additional projections in that the 
magnets are never entirely open circuited. 
There is always available some low reluc 
tance path for the magnetic flux. There are 
four ranges of travel of the rotor during 
each revolution thereof, in which the cores 
16 are magnetically interconnected to afford 
a path for the magnetic flux. There are 
four other ranges of travel of the rotor dur 
ing each revolution thereof, in which the 
shunt projections 21 are interconnected by 
the magnetic rotor to afford an alternative 
path for the flux; and the first-named and 
second-named ranges overlap so that there 
is never a time when the magnets are open 
circuited and without a path of low reluc 
tance. The flux from the magnets alternate 
ly passes through the cores 16 and through 
the projections 21, first through one and then 
through the other. And the path through 
cores 16 is not broken until the path through 
projections 21 is established and the last 
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named path is not broken until the path 
through the cores is again established. This 
is the preferred arrangement, 
The arrangement of Fig. 9 differs from 

Fig. 1 only by the addition of the rotor pro 
jections. 64, of the same size and shape as 
the projections 19 but disposed at right an 
gles thereto. The auxiliary cam 48 has been 

results in markedly improved efficiency and 
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changed slightly and is designated 48. All 
other parts are marked with the same refer 
ence numerals as used in Figs. 1 to 8. 
The operation of the magneto shown in 

5 Fig. 9 is essentially no different from that 
shown in Fig.1 except for the addition of the 
four additional paths for the magnetic flux 
which are afforded by the addition of the 
two projections 64. A spark is produced at 

10 only one of the four positions in which the 
cores 16 are interconnected although, as 
above-noted, more than one spark per revo 
lution may be produced. The production of 
a spark at the other positions is prevented. 

ls Tracing the operation in detail, Fig. 9 shows 
the rotor in the position which it occupies 
just prior to the production of the spark. 
A slight additional clockwise movement of 
the rotor will cause cam 42 to separate the 

20 breaker points 33 and 34 and produce a spark. 
The rotor projections 19 have moved far 
enough away from cores 16 to create an effec 
tive air gap and to make an alternative shunt 
circuit through projections 21. While this 
has been happening, the flux built up in 
cores 16, while projections 19 were inter 
connecting the same, has been held by the 
closed circuited primary winding. On an 
opening of the breaker points, this flux will 
be released and rapidly and practically in 
stantaneously die out of cores 16 because of 
the other and better path available through 
projections 21. The rotor projections 64 are 
not functioning at this time. Shortly after 
the production of the spark, the rotor assumes 
the position shown in Fig. 12, in which the 
breaker points close and remain closed for a 
substantial interval. The projections 19 are 
then interconnecting the shunt projections 
21 and the projections 64 have moved part 
way into the position in which they inter 
connect cores 16. There will be but a com 

: paratively small flux change in the cores be 
cause the shunt circuit through projections 

45 21 has not yet been broken. On continued ro 
tation, the projections 19 leave the shunt pro 
jections and the shunt magnetic circuit is 
broken but the projections 64 have already 
established an alternative circuit through 
cores 16, thus avoiding open circuiting of the 
magnets. During all of the time while the 
projections 64 are travelling adjacent cores 
16, the primary circuit is closed and no spark 
is therefore produced. The projections 64 
next move into range to interconnect the 
shunt projections 21 but before they leave 
cores 16, the projections 21 will have been in 
terconnected by projections 19. The primary 
circuit is still closed and maintained so dur 
ing all the range of travel of projections 19 
in interconnecting relation with cores 16. 
Continued movement of the rotor will carry 
the projections 19 away from the cores 16 
but not until they have come into intercon 
necting relation with shunt projections 21. 
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Then, when the projections 19 swing away 
from projections 21, the projections 64 will 
again have moved into interconnecting rela 
tion with cores 16. Then the projections 64 
move out of connecting relation with cores 
16 but not until they have moved into such 
relation with shunt projections 21. During 
all this time the breaker points remain closed 
and no spark is produced by the shiftings of 
the magnetic circuit described. The rotor 
now occupies the position shown in Fig. 10. 
The projections 19 are moving into connect 
ing relation with the cores 16 and the projec 
tions 64 are moving out of such relation with 
projections 21. The breaker points will be 
opened by the auxiliary cam 48' and some 
flux will build up in cores 16 but there still 
exists the shunt path through projections 21 
and the flux will not buildup completely un 
till projections 64 leave projections 21, which 
occurs before the breaker points again close. 
Immediately the shunt path is broken, the 
flux builds up almost instantaneously in cores 
6 EEE open-primary circuit. The 

breaker points close as the rotor moves into 
the position shown in Fig. 1 and at a time 
when projections 64 are separated from pro 
jections 21 by a substantial air gap while 
cores 16 are still substantially covered by 
projections 19. The closed primary circuit 
has the effect of resisting flux change in 
cores 16 while the rotor is moving from the 
osition shown in Fig. 11 to that shown in 
ig. 9. Meanwhile, the rotor projections 19 

move away from cores 16 and into covering 
relation with shunt projections 21, prepara 
tory to the spark producing opening of the 
breaker points above E. in connection 
with Fig. 9. 

It will thus be seen that the invention en 
ables the suppression of the E. as the re 
sult of magnetic changes effected by the 
rotor at all but certain selected positions 
where a spark is desired. Also that the 
form of invention shown in Fig. 9 is sub 
stantially similar so far as the described sup 
pression of spark is concerned, differing 
only in that the spark is suppressed at two 
other positions of the rotor and in that bet 
ter results are obtained due to providing at 
all times a closed circuit from the magnetic 
SOce. 

It is not necessarily essential for all pur 
poses that the main and auxiliary breaker 
point cams be structurally independent as 
heretofore disclosed and in Fig. 3 both are 
shown as integral parts of a one piece an 
nular member 70. This member, as shown, 
is fixed to the rotor by the bolts 71 but, if 
governor action is desired, it may be had by 
removing these bolts, the member 70 then 
being free to turn on the stud 44 as a pivot. 
It will also be necessary in such case to add 
a weight and return spring, such as are shown at 45 and 46, respectively, in Fig. 1. 
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The member 70 has two cam lobes 72 and 78 
which may be used interchangeably as the 
main and auxiliary cams. For clockwise 
rotation of the rotor, the lobe 72 will act as 
the main cam and lobe 73 as the auxiliary 
cam. For anti-clockwise rotation, the same 
member 70 will serve without change, -the 
lobe 73 then serving as the main can and 
the lobe 72 as the auxiliary cam. If this 
same member 70 is converted to secure the 
governor action, the auxiliary can 73 al 
though integrally united to the main cam 72 
will function satisfactorily because it is of 
short length (as compared to cam 49) and 
is located substantially diametrically op 
posite the pivot point 44. Radial movement 
of cam 72 can then be effected without effect 
ing any substantial degree of radial move 
ment of cam 73. t 
The invention has utility in a rotary 

magneto irrespective of whether or not there 
is a "maverick' spark to be killed. It en 
ables the extra opening and closing of the 
breaker points for the purpose of allowing 
flux to build up in the main magnetic circuit 
(through cores 16) under the best condi 
tions, viz. that of an open circuited primary 

30 

35 

40 

45 

winding. The flux, thus built up, is held 
against substantial diminution while the 
inductor moves into an optimum position for 
the break of the main magnetic circuit, at 
which time the breaker points open by the 
usual means -cam 42. 
The features stressed in the description of 

the operation of the invention are the essen 
tial ones. The invention may be embodied 
in many forms differing specifically from 
that herein shown. The use of two banks of 
magnets, while desirable, is not necessarily 
essential for all purposes. The same effects, 
but differing in degree, would also be ob 
tained if one coil unit were omitted from 
One core 16. Also, these two coils need not 
necessarily be connected in series as shown. 
They might even function as independent 
units. Various other changes may readily 
be made and the details hereinabove de 
scribed are not to be considered essential to 

50 
my invention except insofar as they are in 
cluded in the appended claims. 
What I claim is: 
1. In a rotary magneto, a source of mag 

netic flux, pole pieces connected one to each 
polar extremity of said source, a rotor hav 

60 

65 

ing projections thereon movable in close 
proximity to said pole pieces and adapted 
during each revolution of the rotor to make 
and subsequently break a magnetic circuit 
from said source through said pole pieces and 
rotor, primary and secondary windings asso 
ciated with said magnetic circuit, normally 
engaged but relatively-movable breake 
points, an electrical circuit including said 
primary winding and breaker points and ar 
ranged to be opened and closed by the sepa 
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ration and engagement respectively of said 
breaker points, and means movable with the 
rotor for opening the breaker points when 
the rotor moves into position relatively to 
said pole pieces to make said magnetic circuit 
and for closing them prior to the breaking 
of said magnetic circuit and again opening 

O 

said points when the rotor moves into posi 
tion to break said magnetic circuit and again 
closing them after said last named break. 

2. In a rotary magneto, a source of mag 
netic flux, pole pieces connected one to each 
polar extremity of said source, a rotor hav 
ing projections thereon movable in close 
proximity to said pole pieces and adapted in 
a plurality of positions during each revolu 

s 

tion of the rotor to make and subsequently 
break, a magnetic circuit from said source 
through said pole pieces and rotor, primary 
and secondary windings associated with said 
magnetic circuit, normally-engaged but rela: 
tively-movable breaker points, an electrical 
circuit including said primary winding and 
breaker points and arranged to be opened 
and closed by the separation and engage: 
ment respectively of said breaker points, and 
means movable with the rotor for opening 
the breaker points when the rotor moves into 
one but not the other of said positions and 
for closing them prior to the movement of 
the rotor out of such position and for again 
opening the breaker points when the rotor 
has moved out of such position far enough 
to cause an effective break in the magnetic 
circuit and for shortly after closing the 
breaker points and maintaining them closed 
while the rotor passes through the other of 
said positions. - 

3. In a rotary magneto, a source of mag 
netic flux, pole pieces connected one to each 
polar extremity of said source, a rotor hav 
ing projections thereon movable in close 
proximity to said pole pieces and adapted 
during each revolution of the rotor to make 
and subsequently break a main magnetic cir 
cuit from said source through said pole pieces 
and rotor, extensions one from each pole 
piece extending into the path of said rotor 
projections for cooperation therewith to 
make a shunt magnetic circuit from said 
source shortly before the main magnetic cir 
cuit is broken and to subsequently break the 
shunt circuit, primary and secondary wind 
ings included in the main magnetic circuit 
but lying outside said shunt magnetic cir 
cuit, normally-engaged but relatively-mov 
able breaker points, an electrical circuit in 
cluding said primary winding and breaker 
points and arranged to be opened and closed 
by the separation and engagement respec 
tively of said breaker points, and means mov 
able with the rotor for opening the breaker 
points when the rotor moves into position 
relatively to said pole pieces to make said 
main magnetic circuit and for closing them 
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prior to the breaking of said main magnetic 
circuit and prior to the establishment of said 
shunt circuit and for again opening said 
points when the rotor moves into position 
to break said main magnetic circuit and 
while said shunt circuit is established and 
again closing them after said last named 
break. 

4. In a rotary magneto, a source of mag 
netic flux, pole pieces connected one to each 
polar extremity of said source, a rotor having 
projections thereon movable in close proxim 
ity to said pole pieces and adapted in at least. 
two positions during each revolution of the 
rotor to make and subsequently break a main 
magnetic circuit from said source through 
said pole pieces and rotor, extensions one 
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from each pole piece extending into the path 
of said rotor projections for cooperation 
therewith to make a shunt magnetic circuit 
from said source shortly before the first 
named magnetic circuit is broken and to sub 
sequently break the shunt circuit, primary 
and secondary windings included in the main 
magnetic circuit but lying outside said shunt 
magnetic circuit, normally-engaged but rela 
tively-movable breaker points, an electrical 
circuit including said primary winding and 
breaker points and arranged to be opened 
and closed by the separation and engagement 
respectively of said breaker points, and means 
movable with the rotor for opening the break 
er points when the rotor moves into one but 
not the other of said positions and for clos 
ing them prior to the movement of the rotor 
put of said one of said positions and prior to 
its movement into position to make said shunt 
circuit and for again opening the breaker 
points when the rotor has moved far enough 
out of said one of said positions to create an 
effective break in the main magnetic circuit 
and to make said shunt circuit and for short 
ly after closing the breaker points and main 
taining them closed while the rotor passes 
into and through the other of said positions. 

5. In a magneto, a source of magnetic flux, 
a pair of pole pieces connected one to each 
polar extremity of said source and terminat ing with substantially opposed polar faces, 
a rotary inductor mounted between said faces and having substantially diametrically op 
posed projections to cooperate therewith and 
make and break a magnetic circuit from said 
source, primary and secondary windings on 
at least one of said pole pieces, normally 
closed but relatively-movable breaker points, 
an electrical circuit including said primary 
winding and breaker points, said electrical 
circuit being opened and closed by the open 
ing and closing of the breaker points, and 
means movable with the inductor for control 
ling the breaker points and causing then to 
open as the inductor moves into position to 
make said magnetic circuit and causing them 
to close prior to the breaking thereof and to 
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again open them when the inductor moves 
into position to break said magnetic circuit 
and to again close them after said last named 
break. 

6. In a magneto, a source of magnetic flux, 
a pair of pole pieces connected one to each 
polar extremity of said source and terminat ing with substantially opposed polar faces, 
a rotary inductor mounted between said faces 
and having substantially diametrically op 
posed projections to cooperate therewith and 
make and break a magnetic circuit from said 
source at least twice during each revolution 
of the inductor, primary and secondary wind 
ings on at least one of said pole pieces, nor 
mally-closed but relatively-movable breaker 
points, an electrical circuit including said 
primary winding and breaker points, said 
electrical circuit being opened and closed by 
the opening and closing of the breaker 
points, and means movable with the inductor 
for controlling the breaker points and caus 
ing them to open as the inductor moves into 
one but not the other of its positions in which 
a magnetic circuit is made and causing them 
to close prior to the breaking of such mag 
netic circuit and causing them to again open 
when the inductor moves into position to 
break such magnetic circuit and causing them 
to again close and remain closed while the in 
ductor moves into the other positions in 
which a magnetic circuit is made. 

7. In a magneto, a source of magnetic flux, 
a pair of pole pieces connected one to each 
polar extremity of said source and terminat 
ing with substantially opposed polar faces, 
a rotary inductor mounted between said faces 
and having substantially diametrically op 
posed projections to cooperate therewith and 
make and break a main magnetic circuit from 
said source, extensions one from each pole 
piece terminating with substantially diamet 
rically opposed faces for cooperation with 
said inductor projections to make a shunt 
magnetic circuit from said source just prior 
to the breaking of the main circuit, primary 
and secondary windings on at least one of 
said pole pieces, normally-closed but relative 
ly-movable breaker points, an electrical cir 
cuit including said primary winding and 
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breaker points, said electrical circuit being 
opened and closed by the opening and clos 
ing of the breaker points, and means movable 
with the inductor for controlling the breaker 
points and causing them to open as the in 
ductor moves into position to make the main 
magnetic circuit and causing then to close 
prior to the breaking thereof and prior to 
the making of said shunt magnetic circuit and 
to again open them when the inductor moves 
into position to break the main magnetic cir 
cuit and after the shunt circuit has been es 
tablished and to again close them after said 
last named break. . . 

8. In a magneto, a source of magnetic flux, 



a pair of pole pieces connected one to each 
polar extremity of said source and terminat 
ing with substantially opposed polar faces, a 
rotary inductor mounted between said faces 
and having substantially diametricall 
posed projections to cooperate therewith and 
make and break a main magnetic circuit from 
said source at least twice during each revolu 
tion of the inductor, extensions one from each 
pole piece terminating with substantially di 
ametrically opposed faces for cooperation 
with the projections of the inductor to make a 
shunt magnetic circuit from said source just 
prior to the breaking of the main circuit, 

is primary and secondary windings on at least 
one of said pole pieces, normally-closed but 
relatively movable breaker points, an electri 
cal circuit including said primary winding 
and breaker points, said electrical circuit be 

20 ing opened and closed by the opening and 
closing of the breaker points, and means mov 
able with the inductor for controlling the 
breaker points and causing them to open as 
the inductor moves into one but not the other 

25 of the positions in which the main magnetic 
circuit is made and causing them to close 
prior to the breaking of the main magnetic 
circuit thus formed and prior to making of 
the shunt circuit and causing them to again 

30 open after the shunt circuit has been made 
and after the inductor has moved far enough 
to create an effective break in the first named 
magnetic circuit and causing them to again 
close and remain closed while the inductor 

35 moves into and through the other positions 
in which a magnetic circuit is made. 

9. A magneto, including a source of mag 
netic flux, pole pieces connected one to each 
polar extremity of said source, a rotary in 
ductor cooperating with said pole pieces to 
make and break a magnetic circuit from said 
source, primary and secondary windings asso 
eiated with said circuit, normally-closed but 
relatively-movable breaker points, an electri 
cal circuit including said primary winding 
and breaker points and arranged to be opened 
and closed by said breaker points, means mov 
able with said inductor and movable relative 
ly thereto in response to variations in the 
speed thereof for opening said breaker points 
after said magnetic circuit has been broken 
and for subsequently closing said breaker 
points, and a second means independent of 
the first named means and movable with said 
rotor for opening said breaker points as the 
inductor approaches the position in which 
to make said magnetic circuit and for closing 
them after said magnetic circuit has been 
made and prior to the breaking thereof. 

10. A magneto, including a source of mag 
netic flux, pole pieces connected one to each 
polar extremity of said source, a rotary in 
ductor cooperating with said pole pieces in at 
least two positions during each revolution to 

65 make and break a magnetic circuit from said 
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means movable with said inductor an 
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source, primary and secondary windings as: 
with said circuit, normally-closed 

but relatively-movable breaker points, an 
electrical circuit including said primary 
winding and breaker points and arranged to 
be opened and closed by said breaker E. 

OW 

able relatively thereto in response to varia 
tions in the speed thereof for opening said 
breaker points after the inductor moves obit 
of one but not the other of said positions, 
and a second means independent of the first 
named means and movable with said induc 
tor for opening said breaker points just prior 
to the time when the inductor moves into 
said one of said positions and for closing 
the breaker points before the inductor moves 
out of said one of said positions, whereb 
when the inductor moves into and throug 
the other of said positions the breaker points 
are maintained closed. 

11. In a magneto, a source of magnetic 
flux, pole pieces connected one to each polar 
extremity of said source, a rotary inductor 
having substantially diametrically opposed 
projections, said pole pieces, extending into 
cooperative relation with said inductor and 
terminating closely adjacent the path of said 
projections in substantially diametrically 
opposed relation, said inductor by its rotation 
making and breaking a main magnetic cir 
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cuit from said source, primary and secondary 
windings on at least one of said pole pieces, 
extensions one from each pole piece ter 
minating with substantially diametrically 
opposed faces for cooperation with said pro 
jections to make and break a shunt magnetic 
circuit from said source in a low reluctance 
path outside said windings, a normally closed 
electrical circuit in which said primary wind 
ing is included, relatively movable breaker 
points to control said electrical circuit, and 
means for operating said breaker points in 
cluding a governor operated can movable 
with the inductor for opening the breaker 
points after said main circuit has been broken 
and said shunt circuit made and for shortly 
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after closing said points, and an independent 
cam movable with the inductor for opening 
said points when the inductor moves into po 
sition to make said main circuit and for clos 
ing them before the main circuit is broken and 
the shunt circuit established. 

12. In a magneto, a source of magnetic 
flux, pole pieces connected one to each polar 
extremity of said source, a rotary inductor 
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having substantially diametrically opposed 
projections, said pole pieces extending into 
cooperative relation with said inductor and 
terminating closely adjacent the path of said 
projections in substantially diametrically op 
posed relation, said inductor by its rotation 
making and breaking a main magnetic cir 
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cuit from said source in at least two ranges 
of travel during each revolution, primary 30 
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and secondary windings on at least one of 
said pole pieces, extensions one from each 
pole pieceterminating with substantially 
diametrically opposed faces for cooperating 
with said projections to make and break a 
shunt magnetic circuit from said source in 
a low reluctance path outside said windings, 
a normally closed electrical circuit in which 
said primary winding is included, relatively 
movable breaker points to control said elec 
trical circuit, and means for operating said 
breaker points including a governor oper 
ated cam movable with the inductor for op 
ening the breaker points after the inductor 
moves out of one but not the other of said 
ranges and causes a break in the magnetic 
circuit through said windings and for subse 
quently closing said points and maintaining 
them closed while the inductor moves 
through the other of said ranges, and an 
independent cam movable with the inductor 
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for opening said points while the inductor 
moves in said one of said ranges and for 
closing them before the inductor leaves such 
range to break the main magnetic circuit 
and before the inductor moves into position 
to establish said shunt circuit. 

13. In a rotary magneto, a source of mag 
netic flux, pole pieces connected one to each 
polar extremity of said source, a rotor hav 
ing a plurality of pairs of projections there 
on, each such pair arranged to interconnect 
said pole pieces during a certain range of 
travel of the rotor, other projections from 
said magnetic source cooperating successive 
ly with said pairs of rotor projections to 
make and break a shunt magnetic circuit 
from said source, said rotor projections be 
ing so spaced and located with respect to said 
pole pieces and second named projections 
as to provide at all positions a closed mag 
netic circuit from said source either through said pole pieces or through said shunt path, 
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primary and secondary windings on at least 
one of said pole pieces, normally-engaged 
but relatively-movable breaker points, an 
electrical circuit including said primary 
winding and breaker points and arranged 
to be opened and closed by the separation 
and engagement respectively of said breaker 
points, and means movable with the rotor 
for opening the breaker points when the 
pole pieces are interconnected by one pair 

55 
of rotor projections and for closing them 
before said pair of projections moye out of 
such interconnecting relation and for again 
opening them after the said pair of projec 
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tions have moved out of such relation and 
into interconnecting relation with the shunt. 
forming projections and for shortly there 
after closing said breaker points and main 
taining them closed while the rotor moves 
into and through another range of travelin 

65 
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which said pole pieces are interconnected by a pair of rotor projections. 

9 

14. In a magneto, a source of magnetic 
flux, pole pieces connected one to each polar 
extremity of said source, shunt forming pro 
jections connected one to each polar ex 
tremity of said source, a rotor having a plu 
rality of pairs of projections to cooperate 
successively with said pole pieces and shunt 
forming projections to maintain at all times 
a closed magnetic circuit from said source 
either through said pole pieces or through 
said shunt forming projections, primary and 
Secondary windings on at least one of said 
pole pieces, a normally closed electrical cir 
cuit including said primary winding, and 
means controlled by movement of the rotor 
for opening, closing and again opening said 
electrical circuit while the rotor moves 
through a selected one of its several ranges 
in which a magnetic circuit is made and Subsequently broken through said pole pieces 
and for thereafter closing said circuit and 
holding it closed while the rotor moves. 
through another one of said ranges. 

15. In a rotary magnetos the combination 
of means comprising a magnetic source, co 
operating pole pieces, an inductor means to 
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cooperate with the pole pieces to establish 
magnetic circuits from said source through 
the pole pieces and inductor, the inductor 
and pole pieces being relatively rotatable so 
as to make and break successive magnetic 
circuits during each revolution, an electri 
cal circuit arranged for inductive relation 
to all the magnetic circuits, a make and break 
device in said electrical circuit and operable 
by the rotation of the magneto for the spark 
producing operation, once in each revolution 
of said magneto, additional means mounted 
for operative movement by the rotating part, 
of the magneto to open and close the electri 
cal circuit before the part of the magneto's 
revolution occurs, when the flux in a partic 
ular one of the magnetic circuits is utilized 
in the aforementioned spark producing op 
eration. 

16. In a magneto of the rotary inductor 
type operable to successively establish maxi 
mum and minimum magnetic flux in differ 
ent magnetic circuits, the combination of 
means for a magnetic field, an inductor, an 
electrical circuit, a usual make and break 
device for the latter operable to open and 
close upon continuous relative rotation of 
said means and inductor for a single spark 
producing effect per revolution of said in 
ductor, and additional means positioned so 
as to open and close said electrical circuit 
and fully establish said magnetic flux be 
fore said first mentioned make and break 
device opens said electrical circuit. 

17. In a magneto of the rotary inductor 
type, the combination of an inductor, means 
to successively make and break a plurality 
of magnetic circuits through the inductor 
upon each relative and complete rotation of 

95 

100 

05 

O 

5 

20 

25 

30 



1.O 

the inductor and said means, a normally 
closed electrical circuit in inductive relation 
to said magnetic circuits, a usual make and 
break device operable by the magneto's ro 
tation to open and close the electrical circuit 
once in each revolution after one of said mag 
netic circuits is broken and before the suc 
ceeding magnetic circuit is made, additional 
means operable by the magneto's rotation to 
open and close said electrical circuit before 
the time of said first-named opening to aid the 
establishment of magnetic fluxin preparation 
for said first-named opening. 

18. In a magneto of the rotary inductor 
type in which a plurality of maximum and 
minimum flux changes occur on each revolu 
tion, only one of which is desired for use in 
effecting a g spark producing result, the 
combination of means for a magnetic field, an 
inductor, an electrical circuit, a usual make 
and break device for the latter operable upon 
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continuous relative rotation of said means 
and inductor for a spark producing effect 
once for each revolution of said magneto, a 
governor on the rotating part of the magneto 
operable to render said make and break de 
vice ineffective upon excessive speed of rota 
tion, and an additional make and break de 
vice mounted on the rotating part of the 
magneto operable in each revolution of the 
magneto to open and close the electrical cir 
cuit, said additional make and break device 
being operable independently of the gover 
nor's action for controlling the electrical cir 
cuit to open it at a time in the magneto's 
rotation when if closed the electrical circuit 
would choke off. a desired establishment of 
the flux. . . . t 

19. In a rotary magneto the combination 
of means comprising a magnetic source, co 
operating pole pieces, an inductor means to 
cooperate with the pole pieces to establish 
magnetic circuits from said source through 

45 the pole pieces and inductor, the inductor and 
pole pieces being relatively rotatable so as 
to make and break successive magnetic cir 
cuits during each revolution, an electrical 
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circuit arranged for inductive relation to all. 
the magnetic circuits, a make and break de 
vice in said electrical circuit and operable b 
the rotation of the magneto for the spar 
producing operation, once in each revolution 
of said magneto, additional means mounted 
for operative movement by the rotating part 
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55 of the magneto to open and close the elec 
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and close said electrical circuit bein oper 
able at any speed independently of the gov 
ernor. 

20. In a magneto of the rotary inductor 
type operable to successively establish maxi 
mum and minimum magnetic flux in differ 
ent magnetic circuits, the combination of 
means for a magnetic field, an inductor, an 
electrical circuit, a usual make and break de 
vice for the latter operable to open and close 
upon continuous relative rotation of said 
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means and inductor for a single spark pro 
ducing effect per revolution of said inductor, 
and additional meanspositioned so as to open 
and close said electrical circuit and fully es 
tablish said magnetic flux before said first 
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mentioned make and break device opens said 
electrical circuit, and a governor rotatable 
with the magneto to put only the first-men 
tioned make and break device out of opera. 
tion on excessive speed of the magneto. 

21. In a magneto of the rotary inductor 
type, the combination of an inductor, means 
to successively make and break a plurality of 
magnetic circuits through the inductor upon 
each relative and complete rotation of thein 
ductor and said means, a normally closed 
electrical circuit in inductive relation to said 
magnetic circuits, a usual make and break 
device operable by the magneto's rotation to 
open and close the electrical circuit once in 
each revolution after one of said magnetic 
circuits is brokeri and before the succeeding 
magnetic circuit is made, additional means 
operable by the magneto's rotation to open 
and close said electrical circuit before the 
time of said first-named opening to aid the establishment of magnetic flux in prepara 
tion for said first-named opening, and a speed 
governor operable to put the first-mentioned 
make and break device out of operation when 
the magneto speed exceeds a predetermined 
value, said additional means to open and 
close said electrical circuit being operable in 
each revolution of the magneto not only when 
the first-mentioned make and break device is 
in operation but also when it is not in opera 
tion. . . . - 

In testimony whereof I have affixed my 
signature. - 

KENNETH A. HARMON. 

trical circuit before the part of the magneto's 
revolution occurs, when the flux in a particu 
lar one of the magnetic circuits is utilized 
in the aforementioned spark producing oper 
ation, and a governor device on the rotatable 
part of the magneto operable on excessive 
speed of the magneto's rotation to put the 
first-mentioned make and break device out 

65 of operation, said additional means to open 
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