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This invention relates to ignition systems such
as those adapted for use in internal combustion
engines and, more particularly, to such a system
for producing fuel charge ignition sparks of high
frequency and voltage.

It is an object of the invention to disclose a sup-
bressor for such an ignition system to eliminate
interference between the successive energizing
impulses for the respective spark plug circuits.

Other objects of the invention will be apparent
from the following description and accompanying
drawings taken in connection with the appended
claims.

The invention accordingly comprises the fea-
tures of construction, combination of elements,
arrangement of parts, and methods of manufac-
ture referred to above or which will be brought out
and exemplified in the disclosure hereinafter set
forth, including the illustrations in the drawings,
the scope of the invention being indicated in the
appended claims.

In the drawings:

Figure 1is a schematic circuit diagram showing
the suppressor in combination with a high fre-
quency ignition system; and

Figures 2 and 3 are graphs showing the effect
of the suppressor.

In high frequency ignition systems, impulses for
exciting the spark plug circuits may be produced
by a magneto, the primary winding of which is
normally short circuited by a breaker switch.
The primary circuit includes a condenser con-
nected across the magneto winding, this primary
circuit being shock excited when the breaker
switch is opened to provide a train of impulses
which are stepped up by the magneto transformer
and distributed successively to the separate oscil-
latory circuits for firing the respective spark
plugs. With such a system, the train of im-
pulses initiated by the opening of the breaker
switch is oftentimes not sufficiently damped so as
to die away before the next opening of the breaker
switch, This results in overlapping of succeed-
ing trains of impulses or interference therebe-
tween which may cause misfiring or faulty op-
eration of the spark plugs. Such faulty operation
is particularly serious in aircraft engines which
have a relatively large number of cylinders and a
comparatively high speed of operation with the
result that there is a very short interval between
succeeding trains of impulses.

According fo this invention, a suppressor is pro-
vided for the primary magneto circuit which
causes rapid damping of the train of oscillations
initiated by the opening of the breaker switch.
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In this manner, the energy of the magneto cir-
cuits is rapidly dissipated after the first impulse
is produced thus substantially eliminating the
overlapping of succeeding trains of impulses or
interference therebetween and decreasing the

possibility of multiple firing of the spark plug.
In a preferred embodiment of the invention, the
first impulse of each train is used to shock excite
a high frequency oscillatory circuit, the compo-
nents of which are located within or adjacent the
spark plug to be fired. 'The suppressor, when used
with such a circuit, reduces the maximum am-
plitude of this first impulse and prevents an ex-
cessively rapid voltage rise, thus promoting sta-
bility of the ignition circuit and improving the
low speed operation of the magneto.

‘While a preferred embodiment of the invention
is described herein, it is contemplated that con-
siderable variation may be made in the method
of procedure and the construction of parts with-
out departing from the spirif of the invention. In
the following description and in the claims, parts
will be identified by specific names for con-
venience, but they are intended to be as generie
in their application to similar parts as the art
will permit.

Referring now to the drawings in detail, a
typical high frequency circuit adapted for use
with the suppressor of this invention is shown in
Figure 1. This circuit may comprise a magneto
10 having g primary winding 11 and a secondary
winding 2. A condenser 13 and a breaker switch
{4 which is operated by a cam 15, are each con-
nected across the primary winding i1, one ter-
minal of which may be grounded as at {5. When
the breaker switch 14 is closed and the magneto
10 is rotated by the engine, a magnetic field is
established in the primary winding. 'The breaker
switch periodically opens to shock excite the pri-
mary circuit and produce a train of impulses
which are stepped up by the magneto and appear
across the secondary winding 12. A suppressor
S is also connected across the primary winding
for a purpose to be hereinafter explained.

The impulses appearing across the secondary
winding upon the opening of the breaker switch
are distributed successively to a plurality of spark
plug exciting circuits by a distributor i1 which
may comprise a rotatable contactor 18 and a plu-
rality of contacts 19, one for each spark plug
circuit. As the latter circuits are similar in struc-
ture and operation, only one such cireuit will be
described. The current from the distributor may
pass to an oscillatory circuit 28 through a shielded
cable having an inner conductor 22 and a
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grounded ouber conducter 23, the latter communi-
cating with a casing 24 which, in turn, is con-
nected to the shell 25 of a spark plug unit 28.
The components of the oscillatory circuit are
mounted within the casing 24 and these compo- 5
nents may include an impulse gap 27 and a con-
denser 28 together. with the primary. winding 29,
‘of a transformer 39 which may be conveniently
located within the spark plug unit 28. The sec-
ondary circuit of the transformer 30 may include 10:
a secondary winding 31, one terminal.of which is.
connected to the shell 25, the other’ termmal
leading to a contact member 32 which is connected
to a spark plug electrode 33. A plurality.of.elec-;
trodes 34 may be connected to:the shell:25: %o y
thereby define a gap across which the ignition

spark is produced. The construction.and opera- - ..
tion of the aforementioned circuits are described
in my copending application S. N. 549,278, ten-;
titled “Ignition system and. apparatus thereof.”

When a-train ofimpulses is.produced:by.open~; -
ing of the breaker: switch: i4; thesg impulses are :
stepped up.by:the magneto $0-and:pass through
distributor -11. toiexcite the -oseillatory: eircuit- 20..
and thereby energize the primeary.winding. 29,.-In
this manner;:a-high frequency current: is induced--
in the secondary: winding:21: which- produces. .a-
spark ‘between :the -electrodes-33; 34 to igmite a -
fuel-charge in.the adjacent: cylinder: +It: will be o
noted.that:the primary winding-4{ and. condenser .39
13 comprise :an oscillatory:eircuit with the result:-.
that .a.train of:oscillations;38. is sproduced -when:::.
the primary.circuit is shock -excited: by opening.::
of the breaker switch and:the suppressor is.-not ...
connected. in. the circuit.;;:Although these oscilla-;
tions are somewhat damped;.there:is-a tendency --
for succeeding trains of impulses to;overlap .and .
interfere with :each :other-which may-cause mis-: -
firing::or.. faulty . operation; of the :spark- plug..
Moreover, »the -initial :voltage rise:is -quite : rapid- 40
which. tends:to: cause.instability; of-the impulse ..
gap 27....These difficulties: are. ellmmated or-sub- .-
stantially minimized by.the suppressor:S:which - -
comprises a. resistor ;3T and ;g saturable; reactor .
38 connected in.series:across the primary;termi-- 4
nals 11. Tt will be understood that the resistance. .
37 rhay: be.represented,. partially or: wholly, by,
the resistance of-the reactor 28, :When the sup-
pressor-is-used, the inductance :38-is.unsaturated
as the voltage builds-up to the value necessary:t0-
operate-oseillatory.-circuit 20 and .fire the asso-:
ciated-spark plug. <At this time,:the reactor pre-. .
sents a-high lmpedance across:the primary: wind=: .
ing 14-and little or-no- ‘current. flows through the
suppressor.- - As the ‘voltage. continues :to. build: 55
up, the inductance-38.becomes saturated and. the - :
1mpedance thereof: is decreased-to a.very small: -
value with: the result-that the resistor. 81 is-effec-r:z -
tively -connected : across .the..primary. magneto -«
winding,- this occurring at:the ‘time: or. shortly. 60
after ‘the voltage builds. up to:sufficient value:for -
firing the spark.-plug. :Thereupon; the energy of:
the magneto-circuits is.rapidly: dissipated:in:the
resistance, the :oscillations produced by:the pri- -
mary wmdmg {4:and the condenser:13.being rap- .
idly: damped: so-that-the train of impulses result-
ing frem one-epening .ofsthe breaker:switch-does :
not interfere with the train of impulses produced R
by the next opening.of. the breaker: switch::-

A typical-voltage curve for the magneto: mrcult
embodying the supbressor S is-indicated: at.39:in
Figure:2;-this curve showing: the wave:produced .-
by the smagneto -circuit:without taking into:ac-: .
count the effect of: the spark:discharge, It will'--
be understood that.the first::pulse: 40 is; alone~

>
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cffective to fAre the spark plug after which the
oscillations are rapidly damped so that interfer-
ence between succeeding trains of impulses is
eliminated. The rapid damping of the impulses
produced by opening of the breaker switch 14 is
also advantageous in preventing burning of the

- distributor contacts which may. be caused by-the
. relatively. undamped. oscillations: set up when no

suppressor is used. Furthermore the maximum
amplitude or peak veltage of the curve 39 is less
than. that produced. when no suppressor is uti-

.hzed That is, the maximum amplitude &f of

ourve 29 is less than the maximum voltage 42 of

-+ the curve.36.and.the voltage rise is less abrupt.

This has. been.found. to be an advantage in im-

::-.provmg ‘the Jow.speed .operation of the magneto
s-and . obtammg stable. operation of the impulse

gap 27.

The effect ‘of the spark discharge is shown by
t‘le curves of Figure 3. The curve 58 represents
the voltage when the suppressor is. used while the--

of oscillations is, produced the oscillations, shown. .
by curvesn being., much, more rapidly damped,..
than the oscillations. shown by curve.8{. .It will

. be further noted that.the:yoltage of curve 58 ap=- .

proaches the firing voltage. 52 affer the spark.

plug has been fired, as indicated at 4. When no, ..»\
. Suppressor-is. used,-the firing voltage may. again.-.

be reached:after. the initial firing, of.the spark. .

- plug. wifh,, the result. uha,t two or. more.sparks may. .

he produced by- one opemng of the breaker switch.. .
This may-result m energy losses and in excessive..
of the. circuit .components. and
It ‘will be apparent that.this unde-,

spark: plugs

- sirable effect is eliminated or greatly. m1n1m1zed

by the use of the suppressor since the energy- of
the circuif-is rapidly dissipated whereby. the max-..

imum. Voltage produced after the firing, 2s: 1nd1-, -

cated at 55, does not approach. the value neces~

l shows the voltage wave . when.no sup-. .
: presuor is utilized. It will be noted.that the volt-.
. age rises rapldly to.the value 52 necessary t0.6x- .
- cite oscillatory circuit 28 and fire the associated. .
~ plug. - Thereupon, the. voltage falls rapidly. 1o a..
= minimum ‘value 53. after Which a damped. tra.m

The proper values for the resistor. 31. and th .

impedance.38 are scmewhat critical and- depend -
on the mductance-res1stance characterlstlcs of..

suppressor components. for.a. particular Army -
Navy- type SF142N-3 fourteen cylinder. aircraft. -
magneto mcluded 2,10 ochm resistor and.a.satura- .

 the : magneto primary., Suitable . values. of the .

ble reactor conslstmg of 110 turns of #21 -wire- .

upon..an E1-75 lamination with.6 leaves each:
.025 inch -thick,. These values are given. purely: .
by way.of- exa,mple since: dlﬁ“erent types of-mag-
netos-ordinarily -require dlfferent values for the
suppressor, components .and these values: are best ..
determined emplrlcavy -with. the aid of oscillo-.-..
graphic-observation. .

While-the .present invention,:as to its objects. --

- and. advantages; has been described herein .as .-

earried- out;in specific. embodiments. thereof, it.is .

not desired:to be limited thereby but.it is intend-.. .-
ed to.-cover. the invention broadly. w1thm the ..

- spirit-and scope.of the appended. claims, -

Thus, although- the -invention has. ,been de- -

scribed in:connection with an ignition system uti- - .

lizing - magneto and a particular primary cireuit. .

therefor, other circuits may be: utilized..: For €X~- .., .

ample;-a- battery;.a-breaker switch and -the pri~-
mary of. a-transformer may. be utilized: for, the

being shunted:across the breaker switch. . In this
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case, the respective spark blug circuits may be
energized from the secondary winding, Alter-
natively, a vacuum breaker switch and the sup-
pressor may each be shunted across 3 generator
winding which is coupled directly to the spark
plug firing circuits. Tt is also within the scope
of the invention to use coupling transformers in
the primary or secondary circuits or to wutilize
the distributor in the primary circuit in which
case a separate breaker switch angd suppressor
might be provided for each spark plug.

What is claimed as new and desired to be se-
cured by Letters Patent is:

1. In an ignition system, s winding, mesns
associated with the winding constituting a source
of energy for activating an ignition system for
energizing a spark plug, and s breaker switch,
a condenser, and g subpressor, each connected
across sald winding, said suppressor including a
saturable reactor.

2. In an ignition system, a winding constituting
a source of energy for activating an ignition sys-
tem, means associated with the winding for ener-
gizing a spark plug, and a breaker switch, a con-
denser, and g suppressor, each connected across
said winding, said suppressor including g saturable
reactor in series with a resistor.

3. In an ignition system, a magheto having
primary and secondary windings, means asso-
ciated with said secondary winding for successive-
ly energizing a plurality of spark plug ignition
circuits, and a primary circuit for sald magneto
including a breaker switch, a condenser, a sup-
pressor, each connected across the primary wind-
ing of the magneto, said suppressor comprising a
saturable reactor in series with g resistor.

4. In an ignition system, & magneto having
primary and secondary windings, means for suc-
cessively energizing 3 plurality of spark plug ig-
nition circuits from saig secondary winding, a
primary circuit for said magneto, means for peri-
odically exciting said primary circeuit to provide
a train of impulses for firing a spark plug, and g
SUDPPressor comprising s saturable reactor con-
nected in shunt with the vrimary winding of said
magneto, said reactor becoming saturated as the
veltage exceeds the value necessary for firing a
spark plug whereby the energy in the magneto
circuits is rapidly dissipated after the spark rlug
has been fired.

5. In an ignition system, g, magneto having pri-
mary and secondary windings, means associated
with said secondary winding for successively ener-
gizing a plurality of spark plug igniticn circuits,
and a primary circuit for said magneto including
a breaker switch, a condenser, a suppressor, each
connected across the primary winding of the mag-
neto, said breaker switch opening periodically to
shock excite the primary circuit and provide a
train of impulses for firing a spark plug, said
suppressor comprising a reactor which becomes
saturated as the voltage exceeds the value neces-
sary for firing a spark plug wherehy the energy
in the magneto circuits is rapidly dissipated after
the spark plug has been fired.

6. In an ignition system, a magneto having
primary and secondary windings, means associ-
ated with said secondary winding for successively
energizing a plurality of spark plug ignition cir-
cuits, and a breaker switch, g condenser, and a
suppressor each connected across said primary
winding, said breaker switch opening periodically
to shock excite the primary circuit and provide
a train of impulses for firing a spark plug, said
suppressor comprising a saturable reactor in series
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with a resistor, the reactor hecoming saturated
as the voltage exceeds the value hecessary for fir-
ing a spark plug whereby the resistor ig effectively
connected across the primary winding to rapidly
dissipate the energy in the magneto circuits and
prevent interference between the impulses pro-
duced by the successive openings of the breaker
switch.

7. In an ignition system, a plurality of oscilla-
tory circuits, a spark plug firing cireuit coupled
to each oscillatory circuit, a magneto having pri-
mary and secondary windings, a distributor for
successively energizing said oscillatory circuit and
the associated firing circnits from said secondary
winding, a primary circuit for said magneto,
means for periodically exciting said primary cir-
cuit to provide a train of impulses for firing g
spark plug, and a suppressor comprising a satura-
ble reactor connected in parallel with the primary
circuit of said magneto, said reactor becoming
saturated as the voltage exceeds the value neces-
sary for firing a spark plug whereby the energy
in the magneto circuits is rapidly dissipated and
interference between succeeding trains of im-
pulses is prevented.

8. In a high frequency ignition system, a plu-
rality of oscillatory circuits each comprising an
impulse gap, a spark plug firing circuit coupleq
to each oscillatory circuit, a magneto having
primary and secondary windings, a distributor
for successively energizing said oscillatory cir-
cuits and the associated firing circuits from said
secondary winding, and a breaker switeh, a con-
denser, a suppressor, each connected iin parallel
with said primary winding, said suppressor com-
prising a saturable reactor in series with a re-
sistor.

9. In a high frequency ignition system, a plu-
rality of oscillatory circuits, a spark plug firing
circuit coupled to each oscillatory circuit, a mag-
neto having primary and secondary windings, a
distributor for successively energizing said oscil-
latory circuits and the associated firing circuits
from said secondary windings, and a breaker
swiich, a condenser and a suppressor each con-
nected across said primary winding, said breasker
switch opening periodically to shock excite the
brimary circuit and provide an impulse for firing
a spark plug, said suppressor comprising g satur-
able reactor in series with s resistor, the reactor
becoming saturated as the voltage exceeds the
value necessary for firing a spark plug whereby
the resistor is effectively connected across the
primary winding to rapidly dissipate the energy
in the magneto circuits and prevent interference
between the impulses produced by the successive
openings of the breaker switch,

10. In an ignition system, a winding consti-
tuting a source of energy for actuating a spark
plug, a circuit including s breaker switch for
perjodically releasing the energy stored in said
winding, and a saturable reactor connected in
shunt with said winding, said reactor becoming
saturated a short interval after the operation
of the breaker switch whereby the energy in said
winding is rapidly dissipated in the reactor at
the end of said interval.

11. In an ignition system, a winding constitut-
ing a source of energy for actuating a spark
plug, a circuit including a breaker switch and a
condenser for periodically releasing the energy
stored in said winding, and a suppressor com-
prising a saturable reactor connected in series
with a resistor, said suppressor being connected
in shunt with said winding whereby the reactor
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