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(57) ABSTRACT 
A capacitor discharge ignition system in which shut 
off of the electronic switch is ensured by the use of an 
impedance means in series between the electronic 
switch and the primary winding of the ignition trans 
former, and by the use of a voltage responsive device 
to remove the triggering potential from the electronic 
switch immediately after the conduction of the elec 
tronic switch. Engine shut-off is ensured by the appli 
cation of triggering potential to the electronic switch 
concurrently with the application of charging current 
to the ignition capacitor whereby the electronic switch 
remains conductive to prevent the accumulation of a 
charge on the ignition capacitor. A novel two-legged 
core and physical arrangement of the coils and other 
components of the system is also disclosed for one and 
multiple cylinder operation. 

21 Claims, 7 Drawing Figures 
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CAPACITOR DSCHARGE IGNITION SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates to capacitor discharge 
ignition systems and more specifically to an ignition 
system and method having novel electronic switch 
shutoff and engine shutoff features. 
Capacitor discharge ignition systems are well known. 

Such systems generally utilize the rotation of a magneto 
in flux cutting proximity to induce a current in the 
charging coil of the capacitor and the subsequent in 
ducing of a trigger current by continued magneto rota 
tion in a trigger coil connected to the gate or trigger 
electrode of the electronic switch. The electronic 
switch traditionally employed has been a silicon con 
trolled rectifier (SCR) which conducts in a single direc 
tion respectively to a predetermined anode-cathode 
bias and the application of a triggering pulse to the gate 
thereof. It is a characteristic of SCRs that conduction, 
once commenced, continues so long as the necessary 
anode-cathode bias is present irrespective of the con 
tinued presence of the triggering pulse. Shutoff of the 
SCR is thus achieved by the loss of the necessary 
anode-cathode potential as the capacitor discharges 
rather than by the loss of triggering potential on the 
gate of the SCR. 
A continuing problem in the utilization of electronic 

switches such as SCRs in capacitor discharge ignition 
circuits lies in the substantially continuous conduction 
thereof due to the continued presence of a triggering 
potential on the gate electrode as the charging current 
reestablishes the necessary anode-cathode bias. The 
substantial continuous conduction of the SCR thus dis 
tributes the energy of the charging current over a time 
interval sufficient to reduce the amplitude below that 
which is required for ignition. Cutoff of the SCR be 
tween the discharge of the capacitor and the generation 
of a subsequent charging current is thus necessary. 

It is accordingly an object of the present invention to 
obviate this and other deficiencies of the known prior 
art capacitor discharge ignition systems and to provide 
a novel method and system for the ignition control of 
an internal combustion engine. 
Another object of the present invention is to provide 

a novel method and system for insuring the nonconduc 
tion of an SCR in a capacitor discharge ignition system 
between the charging cycles of the capacitor. 

Still another object of the present invention is to pro 
vide a novel method and system for the timely removal 
of triggering potential from the gate of an SCR in a ca 
pacitor discharge ignition system. 
Yet still another object of the present invention is to 

provide a novel method and system for delaying the 
achievement of an anode-cathode bias sufficient for the 
conduction of an SCR in a capacitor discharge ignition 
system. 
A further object of the present invention is to provide 

a novel method and system for insuring engine cutoff 
by insuring the continued conduction of the electronic 
switch in the capacitor discharge ignition system. 
A still further object of the present invention is to 

provide a novel physical arrangement of a two-legged 
core and ignition circuit components whereby a signifi 
cant reduction in size and weight may be achieved. 
Yet a further object of the present invention is to pro 

vide a novel method and system for component sharing 
in a plural cylinder capacitor discharge ignition system. 
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2 
Yet still a further object of the present invention is to 

provide a novel physical arrangement of components 
for a plural cylinder capacitor discharge ignition sys 
te. 

These and many other objects of the present inven 
tion will become apparent to one skilled in the art to 
which the invention pertains from a perusal of the fol 
lowing detailed description when read in conjunction 
with the appended drawings. 

THE DRAWINGS 

FIG. 1 is a schematic circuit diagram of the circuit of 
the present invention; 
FIGS. 2A and 2B are waveforms of the current in 

duced in the trigger coil at different engine speeds; 
FIG. 3 is a pictorial elevation in partial section illus 

trating the physical configuration of the system; 
FIG. 4 is a schematic circuit diagram of the circuit of 

the present invention for a two-cylinder engine; 
FIG. 5 is a schematic top plan view illustrating the 

physical arrangement of the coil systems and flywheel 
magnets, and, 

FIG. 6 is a section in elevation taken through lines 
6-6 of FIG. S. 

THE DETALED DESCRIPTION 

With reference now to FIG. 1 wherein the circuit of 
the present invention is schematically illustrated, a suit 
able conventional magneto or magnet carrying 
flywheel may be rotated in a counterclockwise direc 
tion as illustrated by the arrow 10. A coil 12 may be dis 
posed in flux cutting proximity to the magneto and may 
be connected to a capacitor 14 by means of diodes 16 
and 18. The capacitor 14 may also be connected in se 
ries circuit with a suitable conventional electronic 
switch such as an SCR 20, a diode 22 and the primary 
winding 24 of a high voltage transformer 26. The sec 
ondary winding 28 of the high voltage transformer 26 
may be connected through a suitable conventional dis 
tributor (not shown) to one or more gap ignition de 
vices such as the illustrated spark plug 30. The SCR 20 
and the diode 22 may be connected in parallel with a 
diode 32. 
The coil 12 of the circuit as above described provides 

a charging current to the capacitor 14 through the di 
odes 16 and 18. It is to be understood that the number 
of diodes in the charging circuit may vary so long as 
they are collectively sufficient in voltage rating to with 
stand the high reverse bias occasioned by the charge 
coil 12 as will be subsequently explained. The diode 32 
must have a voltage rating sufficient to withstand the 
preignition charge of the capacitor 14 and performs a 
commutating function as the circuit "rings' with the 
discharge of the capacitor 14 through the primary 
winding 24 of the transformer 26. 
The trigger electrode or gate 34 of the SCR 20 may 

be connected to one end of a coil 36 also disposed in 
flux cutting proximity to the path 10 of the magneto. 
The coil 36 may be disposed in substantially the same 
spatial relationship with the magneto as is the coil 12 
and the other end of the coil 36 may be selectively 
grounded through the operation of a suitable conven 
tional electronic or manually operable switch 38. 
The gate 34 of the SCR 20 may be connected in se 

ries with a pair of resistors 40 and 42 to one end of a 
coil 44 disposed in flux cutting proximity to the path 10 
of the magneto. As will be explained later in greater de 
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tail, the coil 44 precedes the coils 12 and 36 in the di 
rection of rotation of the magneto. The coil 44 may be 
connected in parallel with a resistor 46 and the resistor 
40-resistor 42 junction grounded through a voltage re 
sponsive device such as the illustrated breakdown 
diode 48. 

in operation with the switch 38 in the illustrated open 
position and the SCR 20 nonconducting, the rotation 
of the flywheel magnet in flux cutting proximity to the 
coils 12 and 36 induces a current in the coil 12 but not 
in the coil 36 due to the open circuit provided by the 
switch 38. The current induced in the coil 12 is passed 
through the diodes 16 and 18 to charge the capacitor 
14. The polarity of the diode 32 and the nonconducting 
condition of the SCR 20 insure the lack of a discharge 
path for the capacitor 14 during the charging thereof 
with the current induced in the charging coil 12. 
Continued rotation of the magneto will result in the 

rotation of the magnet carried thereby past the trigger 
coil 44 in flux cutting proximity thereto. The current 
thus induced in the trigger coil 44 passes through the 
resistor 46 to produce a voltage drop the reacross. This 
voltage drop also appears across the resistor 42 and the 
breakdown diode 48 which together act as a voltage di 
vider to provide a positive potential at the resistor 40 
resistor 42 junction and thus the gate 34 of the SCR 20. 
When the potential on the gate 34 of the SCR 20 in 

creases sufficiently with respect to the cathode thereof, 
the SCR 20 conducts due to the positive anode-to 
cathode bias provided by the charge on the capacitor 
14 and the capacitor 14 is discharged through the SCR 
20, the diode 22 and the primary winding 24 of the high 
voltage transformer 26. The current induced in the sec 
ondary winding 28 of the high voltage transformer 26 
by the passage of current through the primary winding 
24 thereof is applied to the appropriate gap ignition de 
vice 30. Thus the engine responsive rotation of the 
magneto alternately induces a charging current in the 
coil 12 to effect the charging of the capacitor 14 and 
the inducing of a trigger current in the trigger coil 44 
to discharge the capacitor 14 through the high voltage 
transformer 26 by the firing of the SCR 20. 
The resistor 42 limits the current which passes 

through the breakdown diode 48 upon the breakdown 
thereof. The resistor 40 performs a similar current lim 
iting function to protect the gate 34 of the SCR 20. 
The resistor 46 helps to prevent an untimely firing of 

the SCR 20 in that it effects a reduction in the ampli 
tude of the positive current pulse illustrated as wave 
form 50 in FIG. 2A to that illustrated in phantom as 
waveform 52. There is a similar amplitude reduction 
from that illustrated as waveform 54 in FIG. 2B to that 
illustrated in phantom as waveform 56. 
The difference between the waveforms of FIGS. 2A 

and 2B is primarily one of the speed of rotation of the 
magneto. As illustrated in FIG. 2B, the second positive 
excursion 58 of the current pulse might exceed the trig 
ger level 60 of the SCR 20 and thus produce a misfire. 
The reduction in amplitude provided by the resistor 46 
reduces this possibility at all engine speeds. The first 
positive excursion 62, while attenuated, remains suffi 
cient for triggering the SCR 20 at all engine speeds. 
An important feature of the present invention is the 

use of the diode 22 to insure cutoff of the SCR 20 be 
tween the inducement of triggering pulses in the trigger 
coil 44 and charge pulses in the charge coil 12. The 
SCR 20 must become nonconducting to eliminate the 
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4 
discharge path for the capacitor 14 since a significant 
charge must be accumulated on the capacitor 14 to 
achieve the desired ignition potential. 
More specifically, the voltage drop across the diode 

22 increases the cathode potential of the SCR 20 and 
thus increases the potential to which the gate of the 
SCR 20 must be raised to achieve the gate-cathode bias 
necessary for SCR conduction. 
As earlier explained, the voltage drop across the 

breakdown diode 48 is substantially that of the gate 34 
of the SCR 20 as the triggering potential is being devel 
oped across the resistor 46. The breakdown point of 
the diode 48 is desirably selected to be slightly in excess 
of the potential at which the SCR is rendered conduc 
tive. In this manner, the SCR 20 will be triggered by the 
rising gate 34 potential and shortly thereafter the ex 
cessive gate potential will be removed by the break 
down of the diode 48. In this manner, the trigger poten 
tial is reduced from the gate 34 of the SCR 20 almost 
immediately after the conduction of the SCR 20 and 
the likelihood of SCR cutoff materially increased with 
the reduction in gate-cathode bias as a result of the dis 
charge of the capacitor 14. The breakdown diode 48 
thus effectively decreases the possibility of gate satura 
tion which would hold the SCR in conduction longer 
than desired. 
Thus, the use of an impedance device such as the 

diode 22 or a small resistor to raise the cathode poten 
tial of the SCR 20 creates a delay in the reestablish 
ment of sufficient gate-cathode bias and thus increases 
the likelihood that the trigger potential will have been 
removed from the gate 34. The diodes 48 and 22 thus 
operate together to insure SCR cutoff and thus the con 
tinued firing of the ignition device 30. 
One way of insuring engine shutdown is the cessation 

of the application of a gap ionizing potential to the igni 
tion device 30. This may be accomplished in the pres 
ent invention by the closure of the switch 38 so that 
current will be induced in the shutoff coil 36 in substan 
tial coincidence with the generation of the charging 
current in the charging coil 12. The coincidence of gen 
eration and the same polarity of the two currents may 
be insured by the configuration and spatial location of 
the coils 12 and 36 with respect to the path 10 of the 
magneto. 
With the switch 38 closed, the current induced in the 

shutoff coil 36 is applied across the resistor 40 and the 
breakdown diode 48 to provide a triggering potential at 
the gate 34 of the SCR 20 and thereby insure the con 
duction thereof as soon as the necessary anode-cathode 
bias has been established by the application of the 
charging current to the capacitor 14. A continuous dis 
charge path for the capacitor 14 is thus provided and 
the buildup of a charge thereon thus prevented. The 
continuous discharge of the capacitor 14 effectively 
spreads the charging current over a time interval suffi 
ciently long in duration that gap ionizing potential is 
not available for the ignition device 30. Engine shut 
down is thus insured. 
With reference to the physical structure illustrated in 

FIG. 3, a two-legged magnetic core is shown having the 
trigger coil 44 wound about one leg 66 thereof and the 
shut-off coil 36 wound about the other leg 68 thereof. 
The charging coil 12 as illustrated may be wound about 
the leg 68 of the core 64 in an overlying relationship 
with the shut-off coil 36. While it is desirable to wind 
the charging and shut-off coils 12 and 36 in this fash 



3,894,524 
S 

ion, it is to be understood that the two coils may be axi 
ally displaced on the leg 68 of the core 64, or the shut 
off coil wound in overlying relationship with the charge 
coil. 
Disposed between the legs 66 and 68 of the magnetic 

core 64 may be the ignition capacitor 14 and a printed 
circuit board 70 by which may be carried the other 
electrical components of the circuit such as the SCR 
20, trigger diode 48, etc. The capacitor 14 is illustrated 
as being connected to the primary winding 24 of the 
transformer 26. The secondary winding 28 is desirably 
wound about a cylindrical ferrite core 72 and the pri 
mary winding 24 of the transformer 26 is wound in an 
overlying relationship to the secondary winding 28. 
The output signal from the secondary winding 28 may 
be applied to the ignition device 30 of the circuit of 
FIG. 1 by way of an output terminal 74. 
The arrangement illustrated in FIG. 3 has been uti 

lized to reduce both the volume and weight of the igni 
tion circuit to about one-fourth to one-third of the vol 
ume and weight normally associated with such ignition 
circuits. By the use of a ferrite core in the transformers, 
the transformer may be physically displaced from the 
remainder of the circuit thus enhancing the flexibility 
in mounting the system. The transformer may be potted 
with the remainder of the ignition circuit if desired, or 
potted and mounted as a separate unit. 
The circuit of the present invention may also be 

adapted for multiple cylinder engines, for example and 
as illustrated in FIG. 4 in the context of a two-cylinder 
circuit, additional advantages may be achieved through 
the utilization of a common charging coil C and igni 
tion capacitor 80 in parallel with a common diode 82. 
Also in parallel with the ignition capacitor 80 and the 
charging coil C are the two trigger circuits necessary 
for two-cylinder operation. 
For example and with reference to the left-hand side 

of FIG. 4, the capacitor 80 may be connected through 
an SCR 84 and a diode 86 to the primary winding P of 
a first cylinder high voltage transformer 88. The secon 
dary winding S of the high voltage transformer 88 may 
be connected between the grounded interconnection of 
the diode 86 with the primary winding P and the un 
grounded side of a first cylinder gap ignition device 90. 
A diode 92 may be connected in parallel with and in 
opposition to the conduction polarity of the SCR 84 
and diode 86. 
The trigger circuit for the SCR 84 may be identical 

to the trigger circuit earlier described in connection 
with FIG. 1 with the trigger electrode of the SCR 84 
grounded through the series connection of a first cylin 
der shut-off coil SO and a switch SW. The trigger 
electrode of the SCR 84 may also be connected 
through a resistor 96 and a breakdown diode 98 to 
ground potential. The interconnection of the resistor 
96 and the breakdown diode 98 may be connected 
through a resistor 100 in series with the parallel combi 
nation of a resistor 102 and the first cylinder trigger 
coil T. 

Similarly and with reference to the right-hand side of 
FIG. 4, the ignition capacitor 80 may be connected to 
the charging coil C through a diode 82 and also to a 
second SCR 104, a diode 108 and the primary winding 
P of a second cylinder high voltage transformer 110. 
The grounded interconnection of the diode 108 and the 
primary winding P. may be connected through the sec 
ondary winding S of the transformer 110 to the un 
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6 
grounded side of a second cylinder gap ignition device 
12. 
The trigger electrode of the second cylinder SCR 104 

may be grounded through the series connection of a 
second cylinder shut-off coil SO2 and a switch SW. 
The trigger electrode of the SCR 104 may also be con 
nected through a resistor 116 and a breakdown diode 
18 to ground potential and the interconnection of the 

resistor 116 and the breakdown diode 118 grounded 
through a resistor 122 and the trigger coil T associated 
with the second cylinder. 
The operation of the shut-off coils SO and SO, may 

insure the conduction of the SCRs 84 and 104 during 
the attempted charging of the capacitor 80 by the 
charging coil C in the manner earlier described in con 
nection with FIG. 1. Thus, the simultaneous operation 
of the switches SW1 and SW may be used to insure en 
gine shut-off by preventing the charging of the ignition 
capacitor 80 to the ignition potential of the gap ignition 
devices 90 and 12 as earlier described in connection 
with the circuit of FIG. 1. 

Similarly, as described in connection with the circuit 
of FIG. 1, the trigger diodes 98 and 1 18 insure the re 
duction of triggering potential to the trigger electrodes 
of the SCRs 84 and 104 to minimize the possibility of 
gate saturation causing the conduction thereof in the 
absence of a new trigger pulse so that the capacitor 80 
may be charged anew from the current induced in the 
charging coil C. 
The use of a single charging coil C and capacitor 80 

for two cylinders requires the utilization of two 
flywheel magnets 121 and 124 illustrated schematically 
in FIG. 5. Also illustrated schematically in FIG. 5 is a 
third flywheel magnet 126 mounted on the radially in 
ward edge of the flange portion 128 of the flywheel 
130. As illustrated in FIG. 5 and in the cross sectional 
view of the flywheel illustrated in FIG. 6, a two leg core 
assembly 132 of the type illustrated in FIG. 3 may be 
mounted in flux cutting proximity to the radially outer 
edge of the flywheel 130 so that rotation of the flywheel 
130 induces a voltage in the charging coil C wound 
thereon twice during one complete rotation of the 
flywheel at 180 intervals. 
A departure from the trigger coil assembly illustrated 

in FIG. 3 is required for the operation of a two cylinder 
engine circuit as described in connection with FIG. 4 
in that two triggering coils T and T are required to 
generate the triggering signals at the proper sequence. 
With continued reference to FIGS. 5 and 6, a pair of 
coil assemblies 134 and 136 may be mounted internally 
of the flange 138 of the flywheel 130. These coil assem 
blies may be diametrically opposed and spaced equidis 
tant from a charging coil assembly 132. By virtue of the 
arrangement illustrated, the capacitor 80 of FIG. 4 may 
be charged by the rotation of the flywheel magnet 124 
past the coil assembly 132 and the SCR associated with 
one cylinder thereafter fired by the passage of the mag 
net 126 in flux cutting proximity to the trigger coil 136. 
Continued rotation of the flywheel in a clockwise direc 
tion will bring the flywheel magnet 121 in flux cutting 
proximity to the coil assembly 132 to again charge the 
capacitor 80 and will bring the magnet 126 in flux cut 
ting proximity to the trigger coil assembly 134 to fire 
the SCR associated with the second cylinder. 
The location of the flywheel magnets 121 and 124 on 

the outer radius of the flywheel and the location of the 
magnet 126 on the inner radius of the flange 128 
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achieves the desired isolation between the respective 
components. The polarity of the magnets and the orien 
tation of the core assemblies may also be different to 
further the electromagnetic isolation such that the trig 
get magnet 126 will have no effect on the coil assembly 
132 and the charging magnets 121 and 124 will have no 
effect on the trigger coil assemblies 134 and 136. 
The operation of the circuit may be as earlier de 

scribed with the resistors 100 and 120 limiting the cur 
rent passing through the diodes 98 and 118 respectively 
upon the breakdown thereof. 
ADVANTAGES AND SCOPE OF THE INVENTION 
As is readily apparent from the foregoing, the igni 

tion system of the present invention achieves a substan 
tial reduction in both volume and weight while simulta 
neously significantly improving the reliability over 
known systems. By means of an impedance such as a 
small resistor or diode connected in series between the 
cathode of the SCR and the primary winding of the ig 
nition transformer, the cathode potential of the SCR 
may be raised such that the achievement of the SCR 
gate to cathode conduction bias is insufficient to main 
tain SCR conduction. This ensures turn off of the SCR 
between the desired ignition pulses. In addition, the use 
of a time or voltage responsive means to shunt the trig 
gering potential away from the gate of the SCR imme 
diately following the turn on of the SCR prevents the 
inadvertent conduction of the SCR upon the initial 
build up of the gate-cathode potential as a result of the 
charging of the ignition capacitor. 
The use of an impedance means to reduce the ampli 

tude of the minor peaks of the current induced in the 
trigger coil to a value below the triggering potential of 
the SCR renders the operation of the circuit of the 
present invention nonresponsive to the speed of mag 
neto rotation. 
The physical configuration of the components and 

the independent mounting of the ignition transformer 
on a ferrite core affords a compactness heretofore un 
known. The transformer may be potted with the igni 
tion circuit if desired. Moreover, the shut-off circuit of 
the present invention is a low voltage, low current cir 
cuit which is fire proof and which can be physically 
touched on the lead to the shut-off switch at any engine 
speed. 
The circuit of the present invention may be utilized 

in connection with multiple cylinder engines either by 
means of a conventional distributor system or by means 
of a common charging coil and ignition capacitor with 
a separate trigger circuit for each cylinder. Timing for 
the operation of a multiple cylinder circuit may be 
achieved by the appropriate placement of flywheel 
magnets with isolation such as provided by the location 
of the charging and trigger current inducing magnets 
on opposite sides of the flywheel. 
The present invention may be embodied in other spe 

cific forms without departing from the spirit or essen 
tial characteristics thereof. The presently disclosed em 
bodiments are therefore to be considered in all respects 
as illustrative and not restrictive, the scope of the in 
vention being indicated by the appended claims rather 
than by the foregoing description, and all changes 
which come within the meaning and range of equiva 
lency of the claims are therefore intended to be em 
braced therein. 
What is claimed: 
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1. An ignition circuit for an internal combustion en 

gine comprising: 
a capacitor; 
means for periodically applying a unidirectional cur 

rent to said capacitor responsively to engine rota 
tion; 

a discharge circuit for said capacitor, said discharge 
circuit including the primary winding of an ignition 
transformer and an SCR connected in series; 

a trigger circuit means for periodically applying a 
triggering potential to the gate of said SCR respon 
sively to engine rotation; and, 

selectively operable means for periodically applying 
a triggering potential to the gate of said SCR during 
the application of said unidirectional current to 
said capacitor. 

2. The circuit of claim 1 wherein said trigger circuit 
means includes voltage responsive means for interrupt 
ing the application of triggering potential to the gate of 
said SCR. 

3. The circuit of claim 1 including at least one addi 
tional discharge circuit with the primary winding of an 
ignition transformer and an SCR connected in series; 
and, 
a triggering circuit for each of said additional trigger 

circuits for periodically applying a triggering po 
tential to the gate of the associated SCR respon 
sively to engine rotation. 

4. An ignition circuit for an internal combustion en 
gine comprising: 
a capacitor, 
means for periodically applying a unidirectional cur 

rent to said capacitor responsively to engine rota 
tion in the forward direction; 

a discharge circuit for said capacitor, said discharge 
circuit including the primary winding of an ignition 
transformer in series with electronic switch means; 

a trigger circuit for periodically applying a triggering 
potential to said switch means responsively to en 
gine rotation in the forward direction; and, 

means for interrupting the application of triggering 
potential to said switch means responsive to said 
trigger circuit means. 

5. The circuit of claim 4 wherein said triggering po 
tential interrupting means is responsive to the potential 
of the gate of said switch means. 

6. The circuit of claim 4 wherein said electronic 
switch is an SCR; and, 

wherein said triggering potential interrupting means 
includes coil means and switching means for effec 
tively shunting the current induced in said coil 
means away from the gate of said SCR. 

7. The circuit of claim 6 including selectively opera 
ble means for periodically applying a triggering poten 
tial to the gate of said SCR in substantial synchronism 
with the application of said unidirectional current to 
said capacitor. 

8. The circuit of claim 6 including impedance means 
connected in series with said coil means for limiting the 
triggering potential to a value nondestructive of said 
SCR at maximum engine speeds. 

9. The circuit of claim 4 including selectively opera 
ble means for periodically applying a triggering poten 
tial to said switch means in substantial synchronism 
with the application of said unidirectional current to 
said capacitor. 
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10. The circuit of claim 4 including at least one addi 
tional discharge circuit for said capacitor, each of said 
additional discharge circuits including the primary 
winding of an ignition transformer in series with elec 
tronic switch means; 

a trigger circuit for each of said additional discharge 
circuits for periodically applying a triggering po 
tential to the associated switch means responsive to 
engine rotation; and, 

means associated with each of said additional dis 
charge circuit for interrupting the application of 
triggering potential to said switch means. 
1. An ignition circuit for an internal combustion en 

gine comprising: 
a magnetic core having two legs adapted to be 
mounted adjacent to a rotating magnetic member 
of an engine with said legs displaced in the direc 
tion of rotation of said magnetic member; 

a triggering coil wound about one leg of said mag 
netic core, 

a charging coil wound about the other leg of said 
magnetic core, 

a selectively operable shut-off coil wound about said 
other leg of said magnetic core; 

an ignition transformer; and, 
circuit means mounted between the legs of said mag 

netic core for applying a signal to the primary 
winding of said ignition transformer. 

12. The circuit of claim 11 wherein said circuit 
means includes an ignition capacitor and an SCR and 
a diode connected in series across said ignition capaci 
tor. 

13. The circuit of claim 1 1 wherein said circuit 
means includes an SCR and voltage responsive means 
connected across said triggering coil to interrupt the 
application of a triggering potential to the gate of said 
SCR 

14. The circuit of claim 11 wherein said transformer 
and said magnetic core are potted to form a unitary 
Structure. - 

15. The circuit of claim 14 wherein said transformer 
includes a ferrite core. 

16. An ignition circuit for an internal combustion en 
gine comprising: 
a magnetic core having two legs adapted to be 
mounted adjacent a rotating magnetic member of 
the engine with said legs displaced in the direction 
of rotation of said magnetic member; 

a triggering coil wound about one leg of said mag 
netic core, 

a charging coil wound about the other leg of said 
magnetic core; 

an ignition transformer having a ferrite core; and 
circuit means including an ignition capacitor and an 
SCR connected in series across said ignition capac 
itor, said circuit means being mounted between the 
legs of said magnetic core for applying a signal to 
the primary winding of said ignition transformer 
and said circuit means including voltage responsive 
means connected across said triggering coil to in 
terrupt the application of a triggering potential to 
the gate of said SCR. 

17. In an ignition system wherein a capacitor charg 
ing current is generated by the movement of magnetic 
means through flux cutting proximity to a charging coil 
in response to the forward rotation of an engine and 
wherein an electronic switch triggering current is there 
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10 
after generated by continued movement of the mag 
netic means through flux cutting proximity to a trigger 
coil in response to the forward rotation of the engine 
to thereby effect discharge of the capacitor through the 
electronic switch and a high voltage transformer to the 
ignition device, the method of ensuring engine cutoff 
by the generation of a second triggering current for the 
electronic switch in substantial synchronism with the 
generation of the capacitor charging current whereby 
a discharge path for the capacitor is provided substan 
tially coextensive with the generation of the capacitor 
charging current, the second triggering current being 
generated by the movement of the magnetic means 
through flux cutting proximity to a second trigger coil 
in response to the forward rotation of the engine. 

18. In an ignition system wherein a capacitor charg 
ing current is generated by the movement of magnetic 
means through flux cutting proximity to a charging coil 
in response to the forward rotation of an engine and 
wherein an SCR triggering current is thereafter gener 
ated by continued movement of the magnetic means 
through flux cutting proximity to a trigger coil in re 
sponse to the forward rotation of the engine to thereby 
effect discharge of the capacitor through the electronic 
switch and a high voltage transformer to the ignition 
device, the method of ensuring SCR cutoff by the inter 
ruption of the application of the triggering potential to 
the gate of the SCR responsively to the potential of the 
gate of the SCR. 

19. A method comprising the steps of: 
a. moving a first permanent magnet responsively to 
the forward rotation of an internal combustion en 
gine in flux cutting proximity to a charging coil to 
thereby charge an ignition capacitor, 

b. moving a second permanent magnet responsively 
to the forward rotation of an internal combustion 
engine in flux cutting proximity to a first trigger 
coil to thereby effect the discharge of the capacitor 
through a first ignition device; 

c. moving a third permanent magnet responsively to 
the forward rotation of an internal combustion en 
gine in flux cutting proximity to the charging coil 
to thereby charge the ignition capacitor; 

d. moving a fourth permanent magnet responsively to 
the forward rotation of an internal combustion en 
gine in flux cutting proximity to a second trigger 
coil to thereby effect the discharge of the ignition 
capacitor through a second ignition device; 

e. moving the first and third permanent magnets re 
sponsively to the forward rotation of an internal 
combustion engine in flux cutting proximity to a 
shut-off coil coaxial with the charging coil; and, 

f. Selectively utilizing the output signal from the shut 
off coil to prevent the charging of the ignition ca 
pacitor to ignition potential. 

20. An ignition circuit for an internal combustion en 
gine comprising: 
an ignition capacitor; 
an SCR; 
an ignition transformer; 
a magnetic core having two legs adapted to be 
mounted adjacent to a rotating magnetic member 
of an engine with said legs displaced in the direc 
tion of rotation of said magnetic member; 

a triggering coil wound about one leg of said mag 
netic core, said triggering coil being connected to 
the gate of said SCR; 
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a charging coil wound about the other leg of said 
magnetic core, said charging coil being connected 
to said ignition capacitor by a circuit excluding me 
chanical switch contacts; 

a shut-off coil wound about said other leg of said 
magnetic core, said shut-off coil being connected 
to the gate of said SCR through mechanical 
contacts; and, 

circuit means connecting said ignition capacitor in 
series with said SCR and the primary winding of 10 
said ignition transformer. 

21. In an ignition system for an internal combustion 
engine wherein a capacitor charging current is gener 
ated by the movement of magnetic means through flux 
cutting proximity to a charging coil in response to the 
forward rotation of an engine, and wherein an elec 
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12 
tronic switch triggering current is generated by move 
ment of the magnetic means through flux cutting prox 
imity to a trigger coil in response to the forward rota 
tion of the engine to thereby effect discharge of a ca 
pacitor through an electronic switch and a high voltage 
transformer to an ignition device, the improvement in 
decreasing the effects of conducting debris comprising 
the provision of a shut-off coil and mechanical switch 
contacts in the trigger circuit for the electronic switch 
in lieu of mechanical switch contacts in the charging 
coil circuit, said trigger coil ensuring engine cutoff by 
the generation of a triggering current in substantial syn 
chronism with the generation of the capacitor charging 
Cuttent. 
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