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Application filed March 2, 1908. Serial No. 418,811. 

To all whom it may concern: 
Be it own, that I, EDWARD S. Huff, a 

citizen of the United States of America, re siding at Detroit, in the county of Wayne 
arrd State of Michigan, have invented cer 
tain new and useful Improvements in Mag 
netos, of which the following is a specifica 
tion, reference being had therein to the ac 
companying drawings. . 
My invention relates to electric igniters 

for lyse with internal combustion engines 
ad in connection therewith to a magneto electric generator for generating the ignit 
ing currefit, the object of the invention be 
ting to devise means best adapted from a 
commercial point of view to the transporta 
tion style of engine such as the multi-cylin 
der engines of automobiles and like vehicles 
where it is most desirable to have few and 
simple parts which when once properly ad justed require no further adjustment or 
manual operation and therefore can be 
placed together with the engine and drive 
gear; in an outer moisture and dust proof 
casing. . . . 

To this end my invention embodies a 
magneto electric generator of the general 
type in which the fly wheel of the engine 
constitutes the motor and which generates 
at the normal speed of the engine an alter 
nating current of sufficiently high maximum 
intensity to produce an effective spark in 
the secondary . of an induction apbaratus 
and which is organized to generate the cur 
rent at such a high frequency that a maxi 
in in current wave will always be impressed 
upon the igniting circuit in the interval of 
time the circuit is closed by the operation 
of a mechanical circuit breaker tined wholly 
with reference to the requirement of the 
engine and without any reference to the 
time period of the current, all as more fully 
hereinafter described and shown in the ac 
companying drawings, in which 

Figure 1 is a sectional elevation showing 
part of the engine and the fly wheel, with 
my magneto generator combined there with: 
Fig. 2 is an elevation of the fly wheel and 
of the permanent magneto secured thereto 
and Fig. 3 is a diagrammatic representation 
of the sparking device as arranged for a four-cylinder engine. 
As indicated by reference letters in the 

drawing, 1 represents the crank shaft of 
the engine, 2 one of the bearings in which ad 

it is journaled, 3 the crank casing and 4 the 

fly wheel, all the parts being of well known, 
construction and operation. . . 
The fly wheel carries a multipolar field 

magnet composed of one or more hard steel 
disks 5 substantially of the diameter of the 
fly wheel and radially divided from the cen 
tral portion outwardly into separate perma 
hently magnetized single pole limbs 6 of 
cCnsiderable length and forming a circular 
range of alternate positive and negative 
field poles 7. The central portion of the 
disks integrally unites the linbs at their 
inner ends and forms a hub 8 of suitable 
size for the support of the magnet; it is 
apertured to engage with the hub of the fly. 
wheel and is directly secured thereto while 
the limbs are magnetically insulated there 
from by an air gap 9 and firmly secured 
the reto by suitable non - magnetic fasten 
ings 10. - . . . . . . 

In juxtaposition to the multipolar field on 
the side toward the cratik, casing an arma 
ture is provided which consists of a mag 
netically continuous iron ring 13 provided 
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80 with bracket extensions 14 by means of 
which it is secured to the crank casing. To 
this ring are secured a series of soft iron cores 15 corresponding to the magnetic poles. 
of the field and provided with pole pieces 85 16 which are counter-parts of the field poles 
7 and provided with peripheral flanges 17 
extending outwardly over the same. The 
cores are provided with generating coils 18 
which are connected in series with each 
other into the external circuits 
at Or. - . . 

The magnetic generator being constructed 
as shown and described it will be understood 
that in the normal operation of an internal 
combustion engine of the kind used on self 
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propelling vehicles in which the crankshaft revolves at a relatively high speed, the 
rapid changes of the magnetic flux in thc 
generator will result in generating an alter 
nating current of high intensity and of very 
rapid alternation and in utilizing this cur 
rent for jund spark ignition any of the 
known means applicable to work in connec 
tion with primary or secondary battery cur 
rents may be used. I preferably use the air 
rangeluent shown in Fig. 3 in diagrah 
which shows it as applied to a four cylin 
der cngine and wlerein 19 and 20 represent, 
the leads froin the generato's, 21 a primary 
battery it a shtint arold lic generator 
adapted to stily the crite it for star.g 
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the engine, 22 a switch for cutting either the 
generator or battery out of circuit, 23 induc 
tion coils corresponding to the number of 
cylinders, 24 the stationary member of a 
niechanical circuit breaker, 26 the fixed con 
tacts thereof, 27 the revolving contact mem 
ber of the circuit breaker, 28 the shaft carry 
ing the Same and revolving it at the proper 
latio of speed by suitable connection with 
the cngine shaft, 29 the electro-magnet of an 
interrupter, 30 and 31 the contacts thereof, 
32 a condenser in shunt around said con 
tacts, 33 the spark plugs and 34 the second 
aries of the induction coils including the 
spark plugs. The electrical connections be 
tween the different parts are conventionally 
represented in the diagram but it will be 
inderstood that as usual in the installa 
tion of these devices the engine cylinders 
and frame will form part of the circuits 
where it is more convenient to do so. The 
primaries of the induction coils are ar 
ranged in parallel and the circuit breaker 
being included in the main circuit of the 
generator opens and closes the circuit se 
cessively through the primaries in the order 
in which the spark is required and since the 
alternating current waves of the generator 
succeed eaci (;tler at shorter periods of time 
than the interval of time setween the clos 
ing and opening the circuit by the circuit 
breaker, there will always be a maximum 
current wave passing through the circuit 
and at this noment the magnet of the in 
terrupter which is in series with the circuit 
breaker will attract the contact 30 and thus 
cause a rapid interruption of the current 
at the time of the passage of the maximuna 
current wave and as a result a secondary 
current of maximum intensity will be gener 
ated in the secondary for the production of 
the spark. It will be seen from this opera 
tion that the magneto and the battery form 
interchanging sources of electricity with one 
and the same apparatus, merely by throw 
ing the switch and the timing of the spark 
is accolished with either scurce by the ro 
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ing it can be inclosed by the general outer 
drive mechanism. It adds but little extra 
weight to the fly-wheel and under no cir 
cumstances can it effect its balance since the 
magnet is in symmetrical relation thereto 
and the magnetic stress is equally distrib 
uted and active only through very small 
fraction of time during each revolution 
while at the same time the range for timing 
the spark is unlimited. 
What I claim as my invention is:- 
1. In an electric igniting device for ex 

plosive engines a fly-wheel magneto com 
prising a stationary circular series of bob: 
bins wound with a generiting conductor and 
mounted on the engine frame adjacent to 
the fly-wheel, a multipolar field magnet on 
the fly-wheel consisting of a permanently 
magnetized disk of steel of a diameter equal 
to that of the fly-wheel and centrally aper 
tured, said disk composed of laminae and 
radially divided from its central portion 
outwardly into separate single pole limbs 
integrally united at their inner ends with 
the undivided central portion of the disk, a 
fly-wheel provided with a central portion 
forming a seat for the central portion of the 
disk and to which the same is secured and 
with an outer portion forming an open space 
between it and the limbs of the magnet, 
means securing, each limb separately to said 
outer portion at an interval therefrom and 
pole pieces mounted on the ends of the bob 
bins adjacent the poles of the field magnet 
and provided with flanges overlying the 
outer end faces thereof. 
2. In an electric igniting device for ex 

plosive engines, a fly-wheel magneto com 

casing usually provided for the engine and 

rising a militipolar field magnet mounted 
! on the fly-wheel adjacent to the engine 
franne and consisting of a permanently mag 
netized steel disk composed of superposed 
laminae radially divided from its central 
portion outwardly into separate single pole 
limbs integrally united at their inaer ends 
to the undivided inner portion of the disk, 

tary adjustment of the contact carrying said portion being apertured and Secured 
incialiber 24 through suitable connection un upon the central portion of the fly-wheel 
tler the control of the operator. To make 
the tinning uniform for all the cylinders, 

number of poles of the field magnet of 
the generator must be an exact multiple of 
that of the engine cylinders and large 
enough to produce a current of such high 
frequency that a maximum current wave 
will always pass through the igniting cir 
cuit in the interval in which it is closed. 
My construction of magneto-generator 

can be applied to most any kind of explo 
sive engine of the transportation type; it 
requires but a linited space and as there 
is nothing that would need adjusting or oil 
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and the links being singly secured to the 
fly-wheel near their outer ends, and a circu 
lar series of bobbins stationarily mounted 
on the engine frame in inductive proximity 
to the poles of the magnet, said bobbins pro 
vided with pole pieces conforming to the 
sides and ends of the polar ends of the limbs 
of the magnet. F 
In testimony whereof I affix my signature 

in presence of two witnesses. . . 
EDWARD. S. HUFF. 

Witnesses: 
C. R. STICKNY, 
On to BARTHE. 
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