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ABSTRACT OF THE DISCLOSURE 

The invention comprises an electrical ignition system 
for internal combustion engines wherein an A.C. generator 
source charges a condenser through half-wave recti?er 
means and an SCR is switched on to discharge the con 
denser via the primary ignition coil thereby producing a 
?ring spark. The switching circuit for the SCR comprises 
a constant voltage diode and a resistor connected in series 
therewith, the combination being in parallel with the 
SCR. A connection from the junction of the diode and 
resistor extends to the gate of the SCR so that when a 
predetermined voltage level in the half-wave signal is 
reached, the diode current causes a pulse to the gate for 
?ring the SCR which in turn provides the discharge path 
for the condenser. 

This invention relates to a non-contact ignition device 
for internal combustion engines, wherein the charging and 
discharging of condenser, as well as the switching of 
semiconductor elements are utilized. 
More particularly the present invention relates to the 

type of non-contact ignition device wherein an output 
current of an A.C. generator, such as a magneto generator, 
which is rotated synchronously with the internal com 
bustion engine, is recti?ed to charge a condenser and the 
charged condenser is discharged by means of a switching 
circuit comprising a silicon controlled recti?er (which 
hereinafter is abbreviated to “SCR”) through a primary 
coil of the ignition coils so that high voltage or tension 
induced in a secondary coil may be applied to a plug. 
A ?rst object of the present invention is to provide an 

improved non-contact ignition device of the type referred 
to above wherein a separate or further generator, syn 
chronized with said ?rst mentioned generator as means 
for feeding a positive signal current to the gate of the SCR, 
is eliminated because the condenser or capacitor is dis- ' 
charged by actuating the SCR switching circuit in synchro 
nism with the rotation of the output shaft of the internal 
combustion engine. 
A second object of the present invention is to provide 

such a device wherein the time when said signal gate 
current is supplied, that is, the time for igniting can be 
easily controlled, which object may be achieved concur 
rently with said ?rst object. 
A third object is to provide such a device wherein the 

pulse circuit in the condenser charging and discharging 
type ignition device for accomplishing the foregoing ob 
jects may be easily constructed. 

Further features and advantages of the present invention 
will be clear from the following explanation of the inven 
tion in detail in connection with the accompanying draw 
ings, in which: 

FIG. 1 is a connection diagram of the circuit according 
to the present invention; and 

FIG. 2 shows the operational characteristics of the con 
stant voltage diode according to the present invention, 
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wherein time is represented along the abscissa and voltage 
along the ordinate. 

Referring to an embodiment of this invention as illus 
trated in the drawings, an alternative-current generator 1, 
such as a magneto generator, is mechanically connected 
with the output shaft of an internal combustion engine. 
A half-wave recti?er 2 is connected to generator 1 for 
rectifying its A.C. output. A condenser or capacitor 3 is 
connected in parallel with generator 1. A primary coil 
4 and a secondary high tension coil 5 comprises the 
ignition coils. A semiconductor controlled recti?er 6 
(SCR) provides the discharge path for capacitor 3. 
The gate G of said SCR 6 is supplied with pulses, so 

as to discharge the condenser 3 synchronously with rota 
tion of the internal combustion engine, and induce high 
tension or voltage in the secondary coil 5, in order to 
ignite a plug 7. 

It is well known to use another signal generator rotating 
synchronously with the generator 1 as means for getting 
the gate signal. It is, however, uneconomical to provide 
two generators. 
The present invention eliminates, the additional gen 

erator and accomplishes the same purpose with a simple 
circuit construction. A constant voltage diode 8 is elec 
trically connected between an anode A of the SCR 6 
and the gate G. When the voltage at the anode reaches 
at a certain or predetermined level, an ignition gate signal 
is given to the gate G by Zener current from the constant 
voltage diode 8 so as to turn on SCR 6. A resistor 9 is 
connected in series between the constant voltage diode 3 
and earth E or the common return line. 
The A.C. output from the generator 1 is recti?ed by 

the recti?er 2, so that the condenser or capacitor 3 is 
charged, and simultaneously, equivalent voltages are ap 
plied to the anode A of SCR and also to the constant 
voltage diode 8. When the anode potential V is reached, a 
predetermined Zener voltage in the constant voltage diode 
8 as shown in FIG. 2, causes the Zener current suddenly 
to ?ow through the resistor 9. SCR 6 is turned-on by ap 
propriately selecting the current passing through the :gate 
G by the resulting fall of voltage so as to discharge the 
charged potential of the condenser 3 through the primary 
coil 4. When the time t (FIG. 2) has elapsed during the 
discharge, SCR 6 is turned off. The above-mentioned 
operation is repeated per each cycle of output current 
from the generator 1. 

In the present invention the ignition is performed syn 
chronously with the rotation of the internal combustion 
engine. Thus, with increase of r.p.m. of the internal com 
bustion engine, the frequency of out-put current of the 
generator correspondingly increases which is shown in 
broken curve V’ in FIG. 2. It will be clear that the control 
of ignition time may be easily effected by regulating the 
resistance value of the resistor 9 and consequently the 
current passing the gate G is correspondingly controlled 
so as to adjust the turning-on time of SCR. 

In lieu of the constant voltage diode 8, a resistor may 
be theoretically used. However, due to high power con 
sumption and the difficulty of charging the condenser up 
to a su?iciently high potential and further as the opera 
tion is unstable and the sparking energy is low, and so 
forth, the use of a resistor replacement for diode 8 is im 
practical for this purpose. 
What is claimed: 
1. A non-contact ignition device comprising an A.C. 

generator including an output circuit, a half-wave recti?er 
connected in the output circuit of said generator, a pri 
mary ignition coil and a silicon controlled recti?er having 
an anode and a cathode and a gate, the anode-cathode 
being connected in series with recti?er, a condenser con 
nected between the half-wave recti?er and the primary coil 
in parallel with said silicon controlled recti?er, a sec 
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ondary coil coupled to the primary coil for producing a 
spark upon condenser discharge a constant voltage diode, 
a resistor connected in series with said diode, and said 
diode and resistor being connected in parallel with the 
anode-cathode of the silicon controlled recti?er, and a 
connection from the junction of the resistor and diode to 
said gate. 

2. An ignition system for an internal combustion engine 
operative from the engine output shaft comprising, in 
combination A.C. generator means, means connected to 
the generator for half-wave rectifying the A.C. output, 
condenser means connected in parallel with the generator 
means to be charged by the recti?ed output, an SCR hav 
ing an anode and a cathode and a gate, a primary ignition 
coil, said coil and the anode and cathode of the SCR 
being connected in series with the rectifying means, sec 
ondary ignition coil means for developing a high voltage 
discharge upon discharge of the condenser means, a 
switching circuit for the SCR, said circuit comprising a 
constant voltage diode and a resistor connected in series, 
and a connection from between the diode and resistor to 
the gate for supplying a pulse to the gate to turn the SCR 
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on when the AC. output rises to a predetermined level 
thereby dicharging the condenser. 

3. The system of claim 2 wherein said resistor is ad 
justable to select said predetermined level. 
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