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*7 _ This invention relates to ignition appa-
ratus for internal combustion. engines, par-
ticularly of the typeemployed in the propul-

_sion of aircraft, and it contemplates the pro-

5 vision of a double ignition system which shall
“be sturdy-and reliable, and in‘which a ma-
terial saving of weight shall-beseffected. .

"~ -One- object of the. invention:is to-provide

cally - distinct sources;to each: -branch of a

Another: gbject -is to- r_ovid'q"f a'-?inagh.eto

15 in which : the unnecessary

uplication. of

. Other objects and structural details of the.

- and in which a2
- Fig.:1 is o schematic representation of a

-+ -invention,:she#tas adapted to: supply the

25 ignition" system.‘of ‘a ‘six -cylinder. internal
! combustion engine; T T Ok

.. Fig. 2 is'a diagram showmg the : electncal

" cireuits of a device similar to that shown in

-~ Fig. 1, but applicable to a four cylinder en- .
30 ginejand- ... S oo TG
-~ Fig. 8 is a. diagram_similar “to Fig. .2,

showing a different form of the invention.
.=+ The principal requirement for the ignition

" system of anairplane engine ‘is’ reliability,
35 in the furtherance of which many aircraft

‘engines are -equipped with double ignition. -
By a double ignition system is meant a sys- -
- tem having duplicate sets of ignition appa-

" ratus, each complete in itself; and each in it-

40 self sufficient to fire the engine. In this

. way the reliability of the apparatus is great-
ly increased, for if one of the sets should
fail, the other would continue to supply the
ignition for the engine. -~ & - :

45 . This feature has been.obtained, however,

_ at-the experse of increased weight caused by

- the duplication of parts; Many of the ele-.
" ments.of .a .magneto -are; sufficiently sturdy:

Tito be practically indestructible, and failures
50 rarely”oceur in the rotor,-cam, mignets, or
" drive of one of these machines. - On the other

' _hand, the windings, contact breakers, con-
“. densers, etc., are of necessity:delicate, and
-shiould be duplicated.” - :

- invention will appear from the following de- :
- *. geription taken m:connection with the draw-
20 ing, which forms a part of this specification,.

With these considerations in mind, this
invention, provides a:‘magneto ‘adapted to

5('5‘_..

supply the double ignition system of an in- -

ternal combustion engine, in which the du-
plication of certain parts 1s avoided, without
detracting from the reliability. of the appa-
ratus. . . e B

o .-

~ Referring to the drawing, in Fig. 1 is

illustrated an internal combustion engine 10,

havi;ia cylinder -portion- 11 mounted on
a Cr case portion 12, and hayving a head

-portion 18 provided with spark plugs 14,

-which-are adapted to ignite the fuel in the -
engine cylinder in the well-known manner. - -

1t is to. he understood that the engine, in .

the embodiment of the invention illustrated,
is provided -with ‘2 ‘doublé igniti _
and -as shown in Fig. 1, each cylinder has

the two plugsdun any given cylinder is con-
nrected  to*"a” Separate . source of electrical
energy, in .2 manner well understood in theé
art to which the invention relates. . -

ition system,- -

70",

two. of the spark plugs 14, so that each of -

5 -

" At-16is represented a magneto of tl'lev well

e poles of

g four wings or extensions 23, which are
arranged 90 - degrees .apart, the. opposite
wings being of the saine polarity. The rotor

known inductor type, having a ﬁ‘alr of per- <.
“manent magnets 17; between th

which is arranged a-field structure including
* g laminated core- 18 provided with pole ex-:-
‘tensions 19,and 21. Between:and below the .
oles 19 and 21 is mounted. a rotor 22 hav--
85

80

carries the extensions 23 past the poles 19
and 21 in rapid.succession causing a rapid .

the core 18 in a well known manner. . -
“The laminated core 18 is provided with a
plurality. of primary windings 24 and sec-
onidary windings 26, arranged in sets, which
-sets constitute separate electrical circuits,
and ‘it will be evident that_the magnetic-cir-

reversal of flow of magnetic flux through g

cuit formed by the core 18,:the pole pieces -

19 and 21, and: the .rotor 22, is common to

all of these electrical éircuits. Each of the -

primary windings 24 is provided with a siit-

‘sists of a pair of contacts 27 and 28, the con-
tact 28 being mounted, on the end of a pivot

arm-29, oscillated by a suitable cam 31 in

timed rélation to the engine. The contacts
97 and 28 aré preferably shunted by a con-
denser 30 to decrease-arcing in the well
known manner. The arm 29 is connected in

100

able_ circuit -breaker mechanism which con-

108
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series with a switch 82 to' a ground connec-
tion 38, as will be readily seen. In practice
the switches 82 are incorporated in.a single
qtructure, of -well known type, having “off”
and-%“on” positions for each branch of the
system, and for both branches together.

. The other end of the primary winding 24
is connected at a common %round to the sec-

ondary Wmdmg 26, which is mounted on
the core 18 in inductive relation to the pri-

. mary winding 24. The other end of the sec-

ondary winding 26 is connected to.the cen-

. tral contact 34 of the distributer 36, having

15

_a number .of contacts 37" arranged for co-

action with a rotatable arm 88, driven n
timed relation to the engine in any con-
venient manner as is well understood. The

- contacts 37 are connected to the engine spark

20,

-plugs 14 in the order in which the engine

cylinders are -arranged to fire. Kach one

 of the contacts 37 of each of the distributers
- 86 is connected to one spark plug 14 in each
" of the engine cylinders, in the well known

. 30

-ousl

manner, so that two sparks are simultane-
supplied. from 1ndependent sources
of electrical ener oy, in each of the cyhnders
in‘turn. ..

- In the dlaoram guen in Fig. 2 the dis-
tnbuters 36 are, each provided with four
contacts 37, Whereby they are adapted for

- use'in connectlon with a four cyhnder en-

35

gme, as is well known.’
It will be-observed: that the switch 32 is

secondary windings 26, which is connected

to the distributer arm 38 in the usual man- .

ner. The other primary winding 24 may
be used to supply low tension current to in-
dependent electrical circuits, a lamp 38 and

70

a resistance 39 being illustrated by way of .

example, -
It wrll be evident that by this invention is

-provided a'structure-in which the magnets,

pole pieces and rotor of the single machine
are common to the two mdependent sets of
coils 'and their associated parts. By this
construction, a single magnetic circuit is
made common to a plurality of electrical
circuits, so that duplication of the relatively
heavy palts associated with the magnetic
c1rcu1t is avoided. . At the same time, the

4 electrlcal circuits are totally separate and

distinct, so that trouble originating in either
one will not affect the operation of the other
to any extent.

It will be understood that various forms

5
80

85

In this way the rehablllty
“of the apparatus is enhanced. ‘

of ‘the invention other than those described

above may Le used without departing from

_the spirit or scope of the invention.

'

in serles with the contacts 27 and 28 in the -

primary circuit 24 so-that with this switch

' open, the circuit 24 is open, -and the mag-

neto is rendered inoperative.  In this way,

~ - only a single wire from each of the breakers

40
45

50.

55

99 to the switeh. 32 is needed, the primary
cireuit being completed to o’round through

» this switch.

In the operatlon of the device, if one of
the sets of coils-is open-circuited, either in-
tentionally or accidentally, there is a marked
increase in the output of the other coil set
caused by the decrease in choking effect ex-
erted by thé, coil which is. open-circuited.
Thus in casé of accident to one of the
branches of the system- it is only necessary
to ‘open the circuit of ‘this branch at the
switch 32, to intensify the action of the re-
maining branch thus promoting the relia-
bility of the devrce

- If one of the coil sets is short-circuited,
its choking ‘effect is increased and conse-
quently the output of the other coil is de-

~ creased somewhat, but not sufficiently to in-

60

terfere with the operatlon of the engine.
- In Fig. 3 is shown another form of the
inyention, adapted for single ignition, in

. which the terminals 37 6f the sm«ﬂe distrib-

65

~uter 36 are each connected to one spark plug
. in each of the engine cylinders.

In this ap-
paratus the magneto 16 is provided with a
primary Wlndmg 24, but hag only one of .the

‘What is claimed 1s:
1. The combmatlon with an internal com-
bustion engine, of a magneto having a single

‘magnetic circuit and a-plurality of e]ectrlcal

circuits arranged in inductively ‘associated
sets, one of said electrical circuits including
the 1gmt10n system of the engine.

80,

95

9. The combination with an internal com- -

bustion engine, of a magneto having a plu-
rality of electrical circuits each 1ncludm¢7
wmdY ings in transformer relation, of a smvle
mugnetrc circyit common to all the Wmdmvs,
and means connecting at least one of the
windings -to the ignition system of the en-
gine.

8. The combmatron with -an internal com-
bustion engine, of a magneto having a plu-
rality of electrical circuits each including a
primary and -gecondary winding, a single

magnetic circuit for all of the Wmdmgs, and

means-connecting. the secondary windings to
the ignition system of the engine.

4. The combination with an internal com-

bustion engine having spark plugs, of a mag-

.neto hav1n<r a plurahty of electrical circuits

each mcludmfr inductively associated wind-
ings, a single mfwnetlc circuit for all of the

100
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115

windings, "and means adapted to distribute

current from at least one of the Wlndmgs to
the spark plugs.
The combination with an internal com-

bustron engine havmg an ignition system, of

a ma(rneto having electmcal circuits 1nclud-
ing a plurahty of primary windings, a mag-

netrc circuit common to all of the electrlcal-

circuits, and means associated with at least
ene of the electrical circuits to supply cur-
rent to said ignition system.

The combmatmn with an internal com-

120

125

130
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bustion engine, of a magneto having a plu-
rality of electrical circuits including pri-

mary and secondary windings, a magnetic

circuit common to said electrical circuits,
separate means adapted to break the circuit

*-in each of the primary windings in timed

‘10

20

relation to the engine, and a switch in series

“with each of said breaker means adapted to .
‘complete the circuit through the last named

winding. : & :
7. The combination with an internal com-
bustion engine having an ignition system, of
a magneto having a plurality of electrical
circuits each including inductively associated
sets of windings, and a single magnetic cir-
cuit common to all of the windings, sepa-
rate means adapted to break the circuits in
some of the windings of each set in timed re-
lation- to the engine, a switch in series with
each of said breaker means, and means
adapted to distribute current from other of
said windings to the ignition system of the
engine. T

_ 8. A magneto having a piurﬁlity ()f'px'i-,
5. mary and secondary windings forming elec-

trically independent circuits, ground connec-
tions-for the primary windings, and switch

.. means in series with the primary. windings

and the ground connections adapted to com-
plete or open the circuit therethrough.

9. In combination in a magneto, a plu-
rality of sets of windings -associated in in-

80

ductive relation, circuit breaking means in .

series with one of-the windings of each set,
a condenser arranged to shunt each of said
circuit breaking means and a single magnetic
circuit common to all of said windings.

10. The combination in ignition apparatus
for internal combustion engines having a
plurality -of spark plugs in each cylinder
thereof, of a magneto having pairs of wind-
ings inductively associated in sets in trans-
former relation, a separate circuit breaker
for one of the windings of each set operable
in timed relation to the engine, a ‘separate
condencer ‘arranged to shunt each cirecuit
breaker, a separate distributing means asso-

clated with the other windings of each set.

adapted to ‘distribute current from said
windings to one of the spark plugs of each

* ¢ylinder, and single means to produce a mag-

netic field common to all said windings.

ture:

LINDNEL M. WOOLSON.

In testimony whereof I affix my signa-
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