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[5 7] ABSTRACT 

An improved capacitor discharge ignition system 
which produces controlled multiple ignition sparks for 
each opening of the distributor breaker points. Upon 
applying a direct current potential across the input 
terminals of a conventional DC to DC inverter circuit, 
the inverter power transistors begin oscillating, 
thereby driving the primary of the inverter trans 
former which produces a high voltage potential in the 
secondary windings. A diode bridge circuit recti?es 
this potential which is applied to a storage capacitor 
in series with the primary winding of a conventional 

ignition coil. When the storage capacitor reaches a 
predetermined voltage potential the silicon controlled 
recti?er control transistor is forward biased due to the 
voltage at the junction of a ?xed resistor and variable 
resistor which are in series and connected across the 
high voltage supply. Upon opening of the distributor 
breaker points, a capacitor in series with the collector 
of the control transistor begins to charge causing a 
current flow through the gate cathode junction of the 
silicon controlled recti?er suf?ciently to forward bias 
the anode cathode junction of the SCR. The storage 
capacitor discharges through the SCR and primary of 
the ignition coil causing an ignition spark to be 
produced. This discharge of the storage capacitor 
causes the base potential of the control transistor to 
drop to zero volts thereby raising the collector emitter 
resistance which reduces the SCR gate current ?ow 
below trigger level, and due to the zero potential 
between the anode and cathode electrodes of the 
SCR. the SCR turns off. Immediately the storage 
capacitor starts to recharge and again upon reaching a 
predetermined voltage potential, the circuit repeats as 
stated above to produce another ignition spark, pro 
vided the previously mentioned capacitor in series 
with the control transistor’s collector has not reached 
a charged state which would prevent suf?cient SCR 
gate trigger current. The capacitor‘s RC time constant 
is contro led by a variable resistor which may be ad 
justed to produce from one to as many ignition sparks 
as desired, depending on the frequency of the ignition 
sparks as determined by the variable resistor as 
sociated with the base electrode of vthe control 
transistor and the duration of the opening of the 
breaker points. Upon closing of the breaker points, 
the control transistor‘s collector capacitor is 
discharged through the breaker points and a ?xed :re 
sistor thereby resetting the circuit for the next ignition 
cycle. 

3 Claims, 1 Drawing Figure 
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CAPACITOR DISCHARGE IGNITION SYSTEM 

SUMMARY OF THE INVENTION 

This invention pertains to an improved capacitor 
discharge ignition system speci?cally for but not 
limited to the internal combustion engine requiring 
timed ignition sparks. The intent of this invention is to 
improve the combustion process of an internal com 
bustion engine by employing unique circuit means to 
produce controlled multiple ignition sparks for each ig 
nition cycle thereby improving the ef?ciency of the en 
gine and reducing exhaust emissions due to poor and 
incomplete internal combustion. 

It has been determined that prior single spark capaci 
tor discharge ignition systems may produce a spark of 
relatively short duration which will not ignite certain 
cylinder charge mixtures properly for good com 
bustion. Other suggested continuous ?ring ignition ar 
rangements when used with the conventional automo 
tive distributor do not provide means to adequately 
control the continuous ignition sparks to guard against 
pre-ignition at high engine revolutions per minute. 
The object of this invention is to employee circuit 

means which can produce multiple ignition sparks 
where the second ignition spark is produced approxi 
mately 400 microseconds after the initial ignition spark 
of a given cycle, which effectively results in a longer ig 
nition spark. This is accomplished by taking advantage 
of the ignition coils inductance to recharge the storage 
capacitor after an initial discharge through the ignition 
coil. Additional ignition sparks are produced thereafter 
depending on circuit means adjustment for spark 
frequency and circuit means adjustment for quantity of 
sparks desired for each ignition cycle. 

DESCRIPTION OF DRAWING 

The schematic drawing shows a preferred circuit dia 
gram of the invention with numerical designators de 
picting circuit components. 

DETAILED DESCRIPTION 

Referring to the schematic diagramit will be noted 
there are three major sections of which comprises the 
entire system. They are, the DC to DC inverter circuit 
which is commonly used to convert a lower voltage 
direct current source to a higher voltage source; the 
controlled trigger circuit which controls the electronic 
switch, and the spark discharge circuit made up of a 
high voltage storage ignition capacitor and a silicon 
controlled recti?er used in this circuit as an electronic 
switch. 
The following description explains the operation of 

this circuit in detail: Upon applying a positive voltage 
to input battery terminal 16 and a negative voltage to 
input battery terminal 17 which is grounded, the two 
power transistors 13 and 14 begin oscillating, driving 
the primary of the transformer 12. Bias resistors 10 and 
1 l aid in starting the inverter circuit when power is ?rst 
applied and oscillator drive winding 15 sustains in 
verter drive once the circuit has started. Secondary 
winding 18 is magnetically coupled to the primary 
winding 12 and due to the turns ratio, the secondary 
winding 18 will have induced across its winding approx 
imately 550 volts. Diode bridge 19 recti?es this poten 
tial into a direct current source and starts charging 

15 

20 

25 

30 

35 

45 

55 

65 

2 
storage capacitor 41 which is in series with the primary 
winding of the ignition coil 42 to ground. A ?xed re 
sistor 21 and a variable resistor 23 are connected in se 
ries 22 and across the high voltage source 20 and 17. At 
the junction 22 of the two resistors 21 and 23 is con 
nected the base electrode 25 of the SCR control 
transistor 27. As the storage capacitor 41 charges, the 
potential at junction 22 as determined by variable re 
sistor 23 raises to su?icient value to forward bias con 
trol transistor 27. Upon opening of the distributor 
breaker points 44, trigger capacitor 32 begins to charge 
from the positive low voltage battery 16 through cur 
rent limiting resistor 33 and through the collector 26, 
emitter 24 of transistor 27, through resistor 34, and 
through the gate 37, cathode 38 of silicon controlled 
recti?er 39 and through diode 45 to ground. This cur 
rent ?ow through the SCR gate 37 forward biases the 
SCR anode 40, cathode 38 junction thereby turning on 
the SCR 39 which discharges the storage capacitor 41 
through diode 45 to ground 17, and through the prima 
ry of the ignition coil 42 to ground 17 producing an ig 
nition spark. This “on" condition of the SCR 39 also 
short circuits the high voltage supply 20 to ground 17 
which stops inverter drive and drops the junction 22 
and base electrode 25 of control transistor 27 to zero 
volts which raises the collector 26, emitter 24 junction 
resistance thereby reducing SCR gate 37 current ?ow 
below SCR 39 trigger level. Immediately SCR 39 turns 
off due to the zero volts potential between the SCR 
anode 40 and cathode 38. The inverter circuit again 
starts as previously described and begins recharging the 
storage capacitor 41. Again when the voltage potential 
at junction 22 reaches a value suf?cient to forward bias 
control transistor 27 and provided trigger capacitor 32 
has not reached a charged state through variable re 
sistor 28 and diode 30, the SCR 39 will turn on and 
discharge the storage capacitor 41, producing another 
ignition spark as previously described. The circuit will 
continue to repeat this ?ring cycle as described above 
during the entire duration of the breaker points 44 
opening. Upon closing of the breaker points 44, the 
positive charge on capacitor 32 is discharged through 
?xed resistor 29 and diode 31 and through the breaker 
points 44. This ?xed resistor 29 and diode 31 provide a 
fixed time constant which controls the trigger capacitor 
32 discharge, thereby requiring a predetermined 
breaker points 44 closure duration prior to opening, 
eliminating firing the SCR 39 on breaker point 44 
bounce. As long as breaker points 44 remain closed the 
trigger capacitor 32 cannot charge therefore the SCR 
39 cannot go into conduction even though the control 
transistor 27 may be forward biased due to the voltage 
potential at junction 22 which causes a base 25, emitter 
24 small current ?ow below SCR 39 trigger level. 

Variable resistor 28 may be adjusted to control the 
charge time of trigger capacitor 32 providing from one 
to multiple ?ring of the SCR 39 for each opening of the 
breaker points 44. Variable resistor 23 may be set to 
forward bias the control transistor 27 at various voltage 
potentials applied to the storage capacitor 41. In this 
way the frequency and power of the ignition sparks 
may be controlled as well as the number of sparks per 
breaker point 44 opening. 

Previously unexplained diode 45 is used to aid in 
turning off the SCR 39, by clamping the cathode 38 of 
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the SCR 39 slightly positive during conduction of the 
SCR 39. Resistor 35 is used to establish a ground 
potential on the gate 37 of SCR 39 during the off condi 
tion of the SCR 39. Capacitor 36 is used to ?lter out 
transient noise spikes on the gate 37 of the SCR 39 for 
protection against false ?ring of the SCR 39.. Resistor 
34 is used to aid in turning off the control transistor 27 
when the base 25 voltage drops near zero volts. 

Extensive testing of this circuit has revealed very 
good performance can be achieved by setting variable 
resistor 23 to forward bias control transistor 27 at ap 
proximately 300 volts charge on the storage capacitor 
41. This will take advantage of the energy returned to 
the storage capacitor 41 by the inductance of the igni 
-tion coil 42 when the storage capacitor 41 has been 
discharged through the ignition coil 42 from approxi 
mately 550 volts on the initial opening of the breaker 
points 44. The coils inductance will recharge the 
storage capacitor 41 to approximately 300 volts in ap 
proximately 400 microseconds and produce a second 
spark which effectively results in a longer ignition spark 
on initial breaker points 44 opening. Additional sparks 

- will be produced at a somewhat longer time interval de 
pending on the power supply restart capability etc., and 
may also be controlled by variable resistor 28 to shor 
ten the charge time of trigger capacitor 32 to limit the 
number of sparks per breaker point 44 opening. 

Tests have also revealed that excessive ignition 
sparks during breaker point 44 opening may result in 
pro-ignition at high engine revolutions per minute due 
to the relative position of the distributor rotor button 
just prior to breaker point 44 closure. It is therefore es 
sential that a means to limit the number of ignition 
sparks per breaker point 44 opening be provided as 
described in the preceding disclosure for proper opera 
tion of an internal combustion engine. 
The foregoing description of the invention as related 

to test and performance have been made in accordance 
with application statutes and is not intended to limit 
this invention, but merely as being descriptive thereof. 

I claim: 
1. A multiple ?ring capacitor discharge ignition 

system for internal combustion engines comprising an 
ignition coil with primary and secondary windings; 
spark initiation means timed to the relative position of 
the engine's pistons; a source of DC voltage; a DC to 
DC inverter circuit to convert a lower voltage source to 
a high voltage source with a diode bridge circuit to 
rectify this high voltage to a direct current source; a 
storage capacitor with one side connected to said high 
voltage source and the other side to the primary of said 
ignition coil; a silicon controlled recti?er with its anode 
connected to said high voltage source, its cathode con 
nected to ground, its gate connected to circuit means 
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4 
adapted to produce multiple triggers to the said silicon 
controlled recti?er for each breaker points opening; a 
first circuit means adapted to take advantage of the 
energy returned to the said storage capacitor after an 
initial ignition spark thereby providing a second igni 
tion spark approximately 400 microseconds after the 
?rst spark and means to control the frequency‘ and 
energy of said multiple sparks thereafter comprising a 
voltage divider circuit between the said high voltage 
supply and ground with the voltage divider junction 
connected to. the base of a silicon controlled recti?er 
control transistor; a second circuit means adapted to 
control the silicon controlled recti?er comprising said 
silicon controlled recti?er control transistor with its 
emitter connected to the gate of the said silicon con 
trolled recti?er; a third circuit means adapted to in 
itiate an ignition spark and limit the number of ignition 
sparks per breaker points opening consisting of a sil 
icon controlled recti?er trigger capacitor with one side 
connected to the collector of the said silicon controlled 
recti?er control transistor and a variable resistor and 
diode in series to ground and a ?xed resistor and diode 
in series to ground, whose values determine the charge 
and discharge time of said trigger capacitor, thereby 
controlling the number of ignition sparks per breaker 
points opening, and the other side of the trigger capaci 
tor connected to the said low voltage positive battery 
terminal through a resistor and breaker points con 
nected at the resistor capacitor junction operating to 
ground. 1 

2. A system according to claim 1 wherein said ?rst 
circuit means to control the frequency and energy of 
said multiple ignition sparks consists of a voltage di 
vider with a ?xed resistor and variable resistor con 
nected across the high voltage DC supply, whose values 
determine the ignition spark frequency and spark ener 
gy by allowing the said silicon controlled recti?er con 
trol transistor to trigger the said silicon controlled recti 
?er only after the said storage capacitor reaches a 
predetermined voltage charge. 

3. A system‘ according to claim 1 wherein said second 
circuit means to control the silicon controlled recti?er 
consists of a transistor with its base connected to the 
junction of said voltage divider, emitter connected to 
the silicon controlled recti?er gate and collector con 
nected to a trigger capacitor. The said silicon con 
trolled recti?er control transistor circuit so arranged 
will upon breaker points opening provide trigger cur 
rent to the gate of the said silicon controlled rectifier 
until the silicon controlled recti?er turns on discharg 
ing the said storage capacitor which turns off the silicon 
controlled recti?er control transistor thereby removing 
the silicon controlled recti?er gate trigger current. 


