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fly Whee], all the parts being of well kn’m\ ny

7o all whom it mey concern: .
Be it Kpown that I, Fowaro 8. Huer, a
citizen of the Unlted States of America, re-
siding 4t Detroit, in the county of Wayne
5 amd itate of. Mlchlgan, have invented cer-
tain new and useful Improvements in Mag-
netos, ¢f which the follewing is'a spemﬁca-
tion, reference being had therem to the ac-
conrpfmy ing drawings.

My fivention relates to electric igniters
foy use with internal combustion engines

zl in.connection therewith o a magneto
electric génerator for generating the 1gnit-
ing current, the object of the invention be-
Ing to devise means hest 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 1% most desirable to have few and
siniple parts which when once properly ad-
justed require no further adjustment or
mantial operation and thereforer can be
placed together with the emgine and drive
gear in an ctiter moisture and dust pro(‘i
casing.

T‘o this end my invention embodies a
maoneto electric generator of the general
typc 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 maximnum
ultensn} to produce an effective spark in
the secondary .of an induction apparatus
and which 1s organized to generate the cur-
rent at such a h)gh fr(,quon(,y that a maxi-
wum cuvent wave will always be impressed
upon the igniting cirvenit in the interval of
time the eiveuit 13 closed by the .operation
of a mechanical eireuit breakey timed wholly
with reference to the veguivement of the
engine and without any reference to the
time ‘pm iod of the eurrent, all us move fully
hereinaft
companying “drawings, in which—

Figure 1 is a sectional elevation showing
part of the e¢ngine and the fly wheel with
my magneto generatgr combined therewith ;
Fig. 2 is an elevation of the fly wheel and
of the p(mnmnom magneto secured thereto
and Fig. 3 is a dmgwmmmtm 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
it is journaled, 8 the cranlk casing and 4 the

ter described and shown m the ae- |

Pwhieh shows it as ap

comstruction and oper: thon..
The: fy wheel carvies a multipolar hcl(l

magnet composed of onie m' more hard stéel |

disks 5 substantially of the diameter of the
fly wheel and radiaily divided from the cen-
tral portion outwardly into separate perma-
nently magnetized smgle pole limbs ¢ of
censiderable length and forming a civeular
range of alternate positive and negative
field poles 7. The central portion of the
disks integrally unites the limbs at their
nner ulds and forms a hub 8 of suitable
size for the support of the magnet; it is

apertured to engage with the hub of the ily.

wheel and is directly secured thereto while
the limbs are mmrnctxmliy insulated thare-
from by an air gap 9 and flunly secured
thereto by suitable non - magnetic fasten:
ings 10.

In juxtaposition te the multipolar field on
the side toward the crank ¢ casing an arma-
ture 1s provided which consists of a mag-
netically continucus iren ring 13 prcwldud
with bracket extensions 14 by means of
which 1t is secred to the cr ank casing. To
this rmg are. secured a ‘series of soft iron

cores 15 corre pondlnn to the magnetic polesa

of the field and pr ovided with pole pieces

16 which are counter-parts of the field poles

7 and provided with peripheral flanges 17
extending outwardly over the same.. The
cores are provlded W]th generating coils 18
which are connected in series with ‘each
other into the external ciréuits of the gener-
ator. v .

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 tsed on self-
propelling vehicles in which the crank shaft
revolves at -a relatively ‘high speed,  the
rapid changes of the nmgnLLlc flux in the
generator will regult in generatling an alter-
11:1ting curvent of high intensity and of very

pid alternation and in utilizing this cur-
lont for jumy spwrk ignition any of the
ftnown 1heans Lpphcxblc to work in eonnec-
tion with primary or secondary battery cur-
rents may be used. T preferably use the ar-
rangement shown in Figo 3 in diggram
plied to o fonr eylin-
der engine and swherem 19 and 20 represent
the leads from the generators, 21 a primary
battery in a shunt aronud ilic generator
adapted o supply the enrient for staveag
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the engine, 92 a switch for entting either the | ing it can be inclosed by the’general outer

generator or battery out of- ('1rcmt, 23 induc-
tion coils cor rvspvn(hno to the number of
eylinders, 24 the stationary monlbor of a
miechanieal eivenit breaker, 26 the fixed con-
{acts thereof, 27 the revolving contact mem-
ber of the cireuit breaker, 28 the shaft earry-
ing the same and vevolving it at the proper
alio of speed by sultable connection with
the engine shaft, 29 the clectro-maguet of an
interrupter, 30 and 31 the contacts thu:e(u,

39 a condenser in shunt avound said con-

{ LR

tacts, 33 the spark plugs and 34 the second-
aries of the mdue twu coils including the
spark plugs. The electrieal connections be-
tween the different parts ave conventionally
represented in the diagram but it will be
understond that as usual in the installa-
tion of these devices the engine eylinders
and frame will form part of the circuits
\\hm ¢ it is morve convenient to do so. The
primaries of the induction coils are ar-
ranged in parallel and the circuit breaker
being included in the main eircuit of the
generator opens and closes the circuit s1e-
cessively through the primaries in the order
in which the .sp,uk is required and since the
alternating current waves of the generator
succeed (*nch uther at shorter P(‘"mds of time
than the nterval of time the clos-
ing and opening the circuit by the circuit
by o.\kor there will always be & maximum
current’ wave passing through the circnit
and at this moment the m aone{ of the in-
terrupter which is in series Wlth the circuit
breaker will attract the contact 30 and thus
canse a rapid infervuption of the current
ut the time of the passage of the maximum
current wave and as a result a secondary
current of maximmn Intensity will be gener-
ated in the secondary for the ploductwn of
the spark. Tt will be scen from this opera-
tion that the magnete and the battery form
interchanging sources of eleetricity with one
and the sane mp’u‘itns merely by throw-
ing the switch and the timing of the spark
18 accamplished wnh either scuree by the ro-
tary adjustment of the contact Carlymn
member 24 throngh suitable connection un-
der the mntml of the operator. To malke
the timing uuiform for all the cylinders
the number of poles of the fleld magnet of
the genevator must be an exact multlple of
that” of the engine cylinders and large
enough to pn(hue a current of such hmh
frequen('y that & maximum curitdnt wave
will always pass through the ignitiug eir-
ent in the interval in which it is closed.
My construction of magneto-generator

.can be applied to most any Tkind of explo-

sive engine of the transportation type; it
requires but a limited space and as there

“is nothing that would need adjusting or oil-

casing usually provided for the .engine and
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 ihereto
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 {u* timing
the spark is unlimited.

What T claim as my mventm@ 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 generating conductor and
mounted on the engine frame adjacent to
the fly-wheel, a mmupohr field magnet on
the fiy-wheel comsisting of a yermem@ntiy
magnetized disk of steel of o dinmeter equal
to that of the fly-wheel and centrally aper-
tured, said disk composed of lamine and
mdmlly divided from its central portion
outwardly into separate single pole limbs
integrally united at their inner ﬂndq with
the undivided central portion of the disk, a
fly-wheel provided with a central pertion
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 secvring.each limb separately to “said
outer portion “at an interval therefrom and
pole picces mounted on the ends of the bob-
bins adjacent the poles of the fleld magnet
and provlckd with flanges overlying the
outer end faces thereof..

2..Tn an electric igniting device for ex-
plosive engines, a fly-wheel' magneto com-

prising a multipolar field magnet mounted-

on the fly-wheel adjacent to the engine
frame and cousisting of a permanently mwag-
netized steel disk uompu&;ed of .superpos codl
lamine radially divided from  ifg central
portion outwardly into separate single pole
limbs integrally united at their inner ends
to the nndivided inner portion of the disk,
fsaid porhon being apertured and secured
upon_ the.central pormon of the fly-whee]
and the Himhs being singly secured to the
fly-wheel néar their “outer ends, and a ciren-
lar series of hobbins , stationarily meunted
on the engine frame uiinductive proximity
to the poles of the mannet, said bobbins pro-
vided with po}e pieces conforming to the
sides and ends of the polar ends of the Timbs
of the magnet. ‘
In testnnom, whereof T afiix my signature
in presence of {wo yitnesses. .
EDWARD S. HUFF.
Witnesses:
C. R bqrcxvpy,
Orre HE Barvram.
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