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This invention relates to aircraft engine ignition sys 
tems and more particularly to an improvement in the 
existing low voltage, high energy capacitor discharge igni 
tion systems. 
One broad object of this invention is to eliminate all 

moving parts from’ the existing ignition systems and thus 
effect a greater reliability. 
Another object of this invent-ion is the provision of arc 

ignition system that is smaller in size and thus less 
in weight and cost than the existing prior art ignition 
systems. 

Other objects of this invention comprise an ignition 
system having lower power requirements, less radio inter 
ference, higher e?‘lciency, and faster operation than the 
existing prior art ignition system. 

Other objects and advantages will become more ap 
parent from a study of the following speci?cation and 
the accompanying drawing. 
The accompanying drawing shows the invention in di 

agrammatic form as applied to a portion of the circuitry 
now in vogue with aircraft jet engine ignition systems. 
A better understanding of the contribution to the prior 

art can very likely be had from a study of a portion of 
the existing prior art circuitry. 

Let the assumption be that the transformer T has its 
primary winding TP supplied with an alternating current 
input. The transformer steps the voltage up to some 
higher value. This higher output voltage from the sec 
ondary TS is recti?ed by the recti?ers RBI, RE2, RE3‘, 
etc. The purpose of the recti?ers in series is to provide 
a recti?cation of a relatively high voltage. The number 
of recti?er tubes in series will depend on the output volt 
age, and the number needed will be directly proportional 
to the output voltage. 
The recti?ed voltage from the recti?er tubes charges 

the capacitor C2 and the charge will rise until the break 
down voltage of the spark gap tube SGT is reached. This 
spark gap tube is a gaseous tube which will conduct large 
transient current at the instant the spark gap tube breaks 
down. This breakdown of the spark gap tube usually 
occurs at from 1 to 101 kilovolts. 
Upon conduction of the spark gap tube, the high volt— 

age stored in the charged capacitor C2 is discharged 
through the spark igniter, or igniter plug IP. The igniter 
plug IP is a shunted surface gap type spark plug, having 
the high resistance shunt R2, which will ?re at a very 
low voltage. This ?ring voltage is between 800 and 1800 
volts and is very low with reference to voltage at the 
capacitor terminals of capacitor C2 when this capacitor 
begins to discharge. 

In view of the low ?ring voltage of the spark plug this 
ignition system is usually called a low voltage, high en— 
ergy capacitor discharge ignition system. This system has 
an advantage over other systems due to the large avail 
ability of electrical energy at a comparatively low volt 
age. In this case, 
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where C=the capacitance of the capacitor‘ C2 and E: 
the charging voltage of the capacitor C2. 
Another advantage of this system lies in the use of the 

shunted surface igniter plug IP. This advantage is due 
0 the physical properties of the shunted‘ surface plug 
which allows it to ?re at a rather low voltage (800 to' 
1800 volts) and to the physical construction which does 
not allow the plug to foul even when the ?ring end is cov 
ered with raw ‘fuel or even carbon. 

In the existing prior art circuitry the alternating current’ 
input to the transformer T is obtained from an involved 
alternating current supply or from a direct current sup 
ply by the use of elaborate, heavy and expensive switch 
ing means. 

The broad novel features of this ignition system is the 
substitution of a simple oscillator circuit which allows 
the use of a direct current power input without having?to 
use a mechanical vibrator, or other rapidly operating 
switching means, to provide the electrical pulses which 
are necessary to provide proper transformer action. 

In this mentioned simple oscillator, B represents the 
direct current supply and S a switch for connecting the 
resistor R1 and inductance coil' L and capacitor C1 to the 
source of direct current. A hyperconductive negative 
resistance diode, known as a Dynister, is connected‘in 
series with the primary winding TP and these elements 
are connected across the terminals of the capacitor C1. 
The operation of this oscillator circuit is as follows. 

The instant switch S is closed, the capacitor C1 begins to 
charge, the charging rate is rather high, and is merely 
limited by the resistor R1 and inductance coil L. 

At, or near, full charge of the capacitor C1 the voltage 
at the terminals of the Dynister Dy becomes sufficiently 
high for the diode to break down and become conduct 
ing and thus a surge of current ?ows through the primary 
winding TP. The resistor R1 and inductance L allows the 
capacitor C1 to discharge and repeat the cycle again 
and again as long as switch S remains closed. The neces 
sary pulsating current is thus supplied to the transformer, 
thus providing the proper transformer action necessary 
to operate the ignition unit. Proper selection of the re 
sistor R1, inductance coil L, and capacitor C1, can pro 
vide a very rapid charging rate for the capacitor C1, and 
an operation of the transformer primary TP at a higher 
voltage than the voltage of the direct current input B. 
From the foregoing it will be apparent that all me 

chanical oscillators and switching means are eliminated. 
Further mechanical oscillators are limited to frequencies 
equal to and less than 100 cps. The circuit herein dis 
closed may be tuned to one kc. and thus give a much 
higher spark rate than prior art devices. 

The circuit herein disclosed can be used to great ad 
vantage in the jet engine and possibly in the rocket engine 
ignition ?eld. In these and other ?elds the great ad 
vantage of the circuitry herein disclosed over existing 
prior art ignition systems lies in the large reduction in 
size and weight and the removal of all mechanical 
moving parts. 

While but one embodiment has been disclosed the 
invention is not limited to the one showing but includes 
such modi?cations as fall within the spirit and scope 
of this invention. 
We claim as our invention: 
1. In a low voltage, high energy capacitor discharge 

ignition system, including a shunted surface gap type 
spark plug, a spark gap tube connected in series with 
the plug, a charging capacitor connected across the tube 
and plug, current rectifying means, a transformer having 
a low voltage primary‘ winding and a high voltage output 
secondary winding, said secondary winding being con 
nected in a loop circuit with the rectifying means and 
the capacitor, in combination with, a source of direct 
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current, switching means, an electric oscillator circuit 
tuned to a relatively high frequency connected through 
said switching means to the primary winding and to the 
source of direct current, said oscillator circuit including a 
capacitor and impedance means connected in a loop circuit 
with the source of direct current by said switching means, 
and a hyperconductive negative resistance diode con 
nected in series with the primary winding and selected 
to break down and conduct to discharge the capacitor 
each time the charge on the capacitor is increased to 
a selected magnitude. 

2. In a low voltage, high energy capacitor discharge 
ignition system, including a shunted surface gap type 
spark plug, a spark gap tube connected in series with the 
plug, a charging capacitor connected across the tube and 
plug, current rectifying means, a transformer having a 
low voltage primary winding and a high voltage output 
secondary winding, said secondary winding being con 
nected in a loop circuit with the rectifying means and 
the capacitor, in combination with, a source of direct 
current, switching means, an electric oscillator circuit 
including a hyperconductive negative resistance diode, con 
nected in series with the primary winding, a capacitor 
connected across the primary winding and the diode con 
nected in series with the primary winding, and imped 
ance means connected through said switching means in 
a loop circuit with the last named capacitor and the 
source of direct current. 
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3. In a low voltage, high energy capacitor discharge 

ignition system, including a shunted surface gap type 
spark plug, a spark gap tube connected in series with the 
plug, a charging capacitor connected across the tube and 
plug, current rectifying means, a transformer having a 
low voltage primary winding and a high voltage output 
secondary winding, said secondary winding being con 
nected in a loop circuit with the rectifying means and 
the capacitor, in combination with, a source of direct 
current, switching means, an electric oscillator circuit 

~ including a resistor, a capacitor, and an inductance con 
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nected through said switching means in a loop circuit 
with the source of direct current, a hyperconductive nega 
tive resistance diode connected in series with the primary 
winding, and the last named capacitor being connected 
across the series circuit formed by the primary winding 
and said hyperconductive negative resistance diode. 
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