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57 ABSTRACT 
Disclosed herein is an ignition circuit ignition for an 
internal combustion engine, which circuit comprises a 
charge capacitor connected to the positive and nega 
tive terminals of a source of direct current generated 
in response to engine rotation, and an SCR connected 
to the charge capacitor in series with each other and 
in parallel with respect to the source and including an 
anode connected to the positive terminal, and a cath 
ode connected to the negative terminal, and a gate, 
together with means for triggering the gate to dis 
charge the charge capacitor including connection of 
the positive terminal to ground, a mechanical switch 
having a first grounded contact and a second contact 
electrically connectable to said first contact in re 
sponse to engine rotation, and a trigger capacitor con 
nected to the second switch and to the gate, whereby 
upon closing of the switch contacts, the charge capaci 
tor is partially discharged through the contacts and 
through the trigger capacitor to trigger the gate, 
whereby to fully discharge the charge capacitor 
through the primary winding of an ignition coil con 
nected in series with the SCR and the charge capaci 
tor. 

12 Claims, 2 Drawing Figures 
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1. 

CAPACTOR TRIGGERED IGNITION SYSTEM 

BACKGROUND OF INVENTION 

The invention relates to capacitor discharge ignition 
systems for internal combustion engines and particu 
larly to permanent magnet alternator discharge ignition 
systems. The invention also particularly relates to ca 
pacitor discharge ignition systems which are triggered 
by mechanical switches or breakers in response to en 
gine rotation. 

SUMMARY OF INVENTION 
The invention provides a capacitor discharge ignition 

circuit including solid-state switch means for discharg 
ing a charge capacitor to fire a spark plug or other igni 
tion device, which switch means is triggered to dis 
charge the charge capacitor by means including a me 
chanical switch operable in response to engine rotation 
and by employing a portion of the charge on the charge 
capacitor to turn "on" the solid-state switch means 
upon closure of the mechanical switch. 
While the invention can be employed in connection 

with a single cylinder engine, the invention is also appli 
cable to multi-cylinder engines when using a single so 
lid-state switch means and a distributor. In addition, the 
invention has particular utility in connection with mul 
ti-cylinder engines wherein the capacitor discharge ig 
nition circuit includes separate switch controlled 
sparking sub-circuits for each cylinder and a separate 
mechanically operated trigger sub-circuit for each 
switch controlled-sparking sub-circuit. 
One of the features of the invention resides in the use 

of a charge capacitor to perform the dual functions of 
providing the primary voltage to cause spark ignition, 
as well as of providing the potential, in response to me 
chanical switch closure, to trigger the solid-state 
switch. 
Another feature of the invention resides in the provi 

sion of a relatively low current flow through the me 
chanical switch contacts to effect triggering of the so 
lid-state switch means. 
One of the principal objects of the invention is the 

provision of a capacitor discharge ignition circuit con 
trolled by a mechanical switch, which circuit can be 
employed in a single or multi-cylinder engine. 
Another of the principal objects of the invention is 

the provision of a capacitor discharge ignition system 
in which spark producing discharge of the charge ca 
pacitor is triggered by a portion of the charge on the 
charge capacitor in response to closure of a mechanical 
switch operative in response to engine rotation. 
Another object of the invention is the provision of a 

new and improved mechanical switch controlled ca 
pacitor discharge ignition system which is modest in 
cost and which will provide a long and useful life. 
Other objects and advantages of the invention will 

become known by reference to the following descrip 
tion and accompanying drawings. 

DRAWINGS 

FIG. 1 is a schematic diagram of one ignition circuit 
embodying various of the features of the invention. 
FIG. 2 is a schematic diagram of a second ignition 

circuit embodying various of the features of the inven 
tion. 
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GENERAL DESCRIPTION 

Shown in FIG. 1 of the drawings is a capacitor dis 
charge ignition circuit 11 which includes various of the 
features of the invention. The circuit 11 includes means 
for charging a charge capacitor 31 and for maintaining 
the charge on the charge capacitor in the absence of a 
completed discharge path. More specifically, such 
charging and charge maintenance means preferably in 
cludes a source 13 of direct current including positive 
and negative terminals 17 and 19, respectively and 
means for preventing current flow counter to the cur 
rent flow. While various arrangements are possible, in 
the construction disclosed in FIG. 1, the source 13 in 
cludes a permanent magnet alternator 21 (shown sche 
matically as including a coil 22) which is connected to 
a full-wave rectifying bridge 23 including the positive 
and negative terminals 17 and 19, respectively, and a 
plurality of diodes 27 which serve to rectify the current 
produced by the alternator, as well as to maintain the 
charge on the capacitor 31 by preventing reverse cur 
rent flow. 
The charge capacitor 31 is connected to the positive 

and negative terminals 17 and 19 of the direct current 
source 13. Also connected to the positive and negative 
terminals of the direct current voltage source 13, in 
parallel relation to the charge capacitor 31, is a first ig 
nition sub-circuit 33 including a primary ignition coil 
winding 37 connected in series with an electronic solid 
state, semi-conductor switch means 41 which prefera 
bly has a predetermined switch over voltage to change 
the operative state. The primary ignition coil winding 
37 is also connected to a secondary ignition coil wind 
ing 43 which, in turn, is connected to a sparking device 
47, such as a spark plug. 
While other solid-state switches could possibly be 

employed, in the disclosed construction, the switch 
means 41 comprises a silicon control rectifier including 
an anode 51 connected through the primary ignition 
coil winding 37 to the positive terminal 17 of the full 
wave rectifying bridge 23, or other direct current 
source, together with a cathode 53 which is connected 
to the negative terminal 19 of the full-wave rectifying 
bridge 23 or other direct current source. The silicon 
control rectifier 41 further includes a gate 57 which is 
connected to a first triggering sub-circuit 61 which 
forms a part of the first ignition sub-circuit 33. 
The first triggering sub-circuit 61 includes a trigger 

ing capacitor 63 having a first plate 67 connected to the 
gate 57 and a second plate 69 connected to one contact 
71 of a cam driven mechanical switch or breaker 73 
which includes a second contact 77 connected to a 
common potential or ground 79 and which is operated 
to open and close the contacts 71 and 77 in response 
to rotation of a shaft (not shown) driven in synchro 
nism with engine operation. The first triggering subcir 
cuit 61 further includes a diode 81 having an anode 83 
connected to the second plate 69 of the triggering ca 
pacitor 63 and having a cathode 87 connected to 
ground 79. 

In order to charge the triggering capacitor 63 when 
the switch contacts 7 and 77 are closed and in order 
to afford reverse flow from the triggering capacitor 63 
after triggering of the SCR 41, the positive terminal 17 
of the direct current voltage source 13 is also con 
nected to ground 79. 
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In order to eliminate possible triggering of the SCR 
41, in response to possible generation of radio fre 
quency signals by the collapsing fields of the ignition 
coil, a capacitor 89 is provided between the gate 57 and 
the cathode 53 of the SCR 41. 
When the disclosed arrangement is employed in con 

nection with a multi-cylinder engine, additional igni 
tion sub-circuits can be connected to the positive and 
negative terminals 17 and 19 of the direct current volt 
age source 13 in lieu of the use of a distributor. Thus, 
the circuit 11 shown in FIG. 1 is especially designed for 
use in connection with a two-cylinder engine, and a 
second ignition sub-circuit 91 is connected to the posi 
tive and negative terminals 17 and 19, respectively, of 
the direct current voltage source 13. The second igni 
tion sub-circuit 91 is identical to the first ignition sub 
circuit 33 and, as can be seen in the drawings, is con 
nected in parallel therewith. 

In order to eliminate cross firing of the cylinders, 
each of the ignition sub-circuits 31 and 91 further in 
cludes a filtering capacitor 93 and a resistor 97 which 
are connected in series and which, as a unit, are con 
nected in parallel with the anode 51 and cathode 53 of 
the semi-conductor switch 41. 

In order to permit grounding of the circuit 11 and 
thereby prevent engine ignition operation, the negative 
terminal 19 of the direct current voltage source is con 
nected through a resistor 99 to a manually or otherwise 
operated ignition control switch 101 connected to 
ground 79. When the switch 101 is closed, the circuit 
is inoperable to effect ignition. However, upon opening 
of the switch 101, the circuit 11 is effective to effect 
operative engine ignition. 

In operation, rotation of the engine causes charging 
of the charge capacitor 31 when the mechanical 
switches 73 are open. When it is desired to produce a 
spark at the ignition device, the associated switch 73 is 
closed. As a consequence, a portion of the charge on 
the charge capacitor 31 causes the triggering capacitor 
63 to be charged due to the closed condition of the 
switch 73 and due to an effective electrical connection 
caused by the common grounded condition of the 
switch contact 77 and the positive terminal 17 of the 
direct current voltage source 13. Such charging of the 
triggering capacitor 63 produces a very fast pulse of 
proper potential at the gate 57 of the SCR 41, thereby 
switching the SCR to the “on" condition. The remain 
ing charge on the charge capacitor 41 is now con 
ducted through the primary winding 37 of the ignition 
coil and back through the full-wave rectifier 23, 
thereby also ringing out or damping reverse current 
flow. Discharge of the charge capacitor 31 through the 
primary ignition coil winding 37 sets up a high voltage 
potential in the secondary winding 43 to cause the gen 
eration of a spark at the spark plug 47. 
After the charge on the charge coil 31 has been de 

pleted and the spark plug 47 consequently discharged, 
the switch 73 then opens and the charge previously ap 
plied to the plate 69 of the triggering capacitor 63 is 
discharged through the diode 81. In this regard, the dis 
charge path for the triggering cathode 63 is through the 
diode 81 and through the connection effected by the 
common ground 79 back to the charge capacitor 31. 
Reverse current pulsations associated with the trigger 
ing capacitor 63 are damped by the diode 81. At the 
appropriate time, the switch contacts for the second ig 
nition sub-circuit 91 are closed and then opened to pro 
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4 
duce similar sparking by the second ignition sub-circuit 
91. 
Shown in FIG. 2 is another capacitor discharge igni 

tion circuit 105 which embodies various of the features 
of the invention. Except as will be described, the circuit 
105 is generally the same as the circuit 11 shown in 
FIG. 1 and common reference numerals have been ap 
plied to common components. 

In regard to the differences between the ignition cir 
cuits 105 and 11, instead of using the full-wave rectify 
ing bridge 23 shown in FIG. 1 to provide unidirectional 
or direct current to the charge capacitor 31, in the con 
struction shown in FIG. 2, the source of direct current 
including a winding or coil 22 which is connected, at 
one end or terminal 106, through a lead 107 to ground 
79 and to the grounded or positive plate of the charge 
capacitor 31. The source of direct current also includes 
means for restricting current to unidirectional flow in 
cluding connection of the other end or terminal 108 of 
the coil 22 through a diode 109 to the other plate of the 
charge capacitor 31 and the connection of a diode 111 
in parallel with the charge capacitor 31 across the ends 
or terminals of the coil 22. Thus, as a result of the use 
of the two diodes 109 and 111, as shown in FIG. 2, the 
charge capacitor 31 is subject to unidirectional current. 

The circuit 105 also differs from the circuit 11 in that 
the diodes 81 are replaced by resistors 113 which are 
connected in parallel with the trigger capacitors 63 and 
which serve to bleed off excess charge and to damp os 
cillation. 

Still further, the circuit 105 shown in FIG. 2 differs 
from the circuit 11, shown in FIG. 1, by the elimination 
of the filtering capacitors 93 and the resistors 97. 
Because of the above enumerated differences, the 

circuit 105 is considerably more economical than the 
circuit 11, which economy is achieved without de 
crease in operational effectiveness. 
Typical values of various of the components em 

ployed in the FIG. 2 embodiment are as follows: 
Coil 22 - 5,000 Turns No. 37 Wire 
Charge Capacitor 31 - 1 micro farads 
Capacitors 63 and 89 - 0.002 micro farads 
Diode 109 - 2,000 Peak inverse voltage 
Diode 111 - 600 Peak inverse voltage 
Resistors 99 - 100 ohms, 4 watt 
Resistors 113 - 10 megohms, 4 watt 
Operation of the circuit 105 shown in FIG. 2 is sub 

stantially the same as that described with respect to the 
circuit 11 of FIG. 1 in that triggering of the SCR occurs 
in response to closure of the switches 73. 
The disclosed arrangements including use of the trig 

gering capacitor eliminates multiple triggering of the 
solid-state switch due to possible bouncing engagement 
of the mechanical switch contacts. In addition, use of 
a portion of the charge on the charge capacitor to trig 
ger the gate of the SCR and particularly the relatively 
low current flow produced thereby allows the mechani 
cal switch contacts to be closed for a substantial period 
of time so that an anti-reverse cam can be used to pre 
vent the engine from running backwards. In addition, 
the current pulse at the gate rises quickly as the me 
chanical switch contacts are closed and provides a trig 
ger signal which is precise and of short duration. 

lt is to be especially noted that in the disclosed con 
structions, the charge coil serves the dual function of 
providing the primary ignition voltage which serves to 
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produce engine sparking and consequent engine opera 
tion, as well as the voltage which charges the triggering 
capacitor which, in turn, turns "on' the solid-state 
switch. 
Various of the features of the invention are set forth 

in the following claims. 
What is claimed is: 
1. An ignition circuit for an internal combustion en 

gine, said circuit comprising a charge capacitor includ 
ing opposed plates, means for charging said charge ca 
pacitor and for maintaining the charge on said charge 
capacitor in the absence of the completion of a dis 
charge path, said charging and charge maintenance 
means comprising a source of direct current including 
a negative terminal connected to one of said charge ca 
pacitor plates and a grounded positive terminal con 
nected to the other of said charge capacitor plates, an 
ignition sub-circuit including an ignition coil and solid 
state switch means connected in series with each other 
and in parallel with said charge capacitor, said solid 
state switch means including an anode connected to 
said positive terminal, a cathode connected to said neg 
ative terminal, and a gate, and a triggering sub-circuit 
including means for triggering said switch means to 
complete said ignition sub-circuit so as to discharge 
said charge capacitor through said ignition coil and 
comprising a switch having a first contact connected to 
ground and a second contact electrically connectable 
with said first contact in response to engine rotation, 
and a triggering capacitor having a first plate con 
nected to said second contact and a second plate con 
nected to said gate, whereby upon closing of said 
switch contacts to complete said triggering sub-circuit, 
said charge capacitor is partially discharged through 
said switch contacts and through said triggering capaci 
tor to trigger said solid-state switch means, whereby to 
fully discharge said charge capacitor. 

2. An ignition circuit in accordance with claim 1 
wherein said source of direct current includes a perma 
nent magnet alternator including a coil and a full-wave 
rectifying bridge connected to said coil and including 
said first and second terminals. 

3. An ignition circuit in accordance with claim 1 
wherein said source of direct current includes a coil 
which generates voltage in response to rotation of a 
magnet, and means connected to said coil and to said 
charge capacitor for restricting current to unidirec 
tional flow. 

4. An ignition circuit in accordance with claim 1 and 
further including a diode having an anode connected to 
said first plate of said triggering capacitor and a cath 
ode connected to ground. w 

5. An ignition circuit in accordance with claim 1 and 
further including a resistor connected in parallel with 
said triggering capacitor, 

6. An ignition circuit in accordance with claim 1 in 
cluding a capacitor connected across said gate and said 
cathode. 

7. An ignition circuit in accordance with claim 1 and 
further including a grounding switch connected to said 
negative terminal, 

8. An ignition circuit comprising a charge capacitor 
including opposed plates, means for charging said 
charge capacitor and for maintaining the charge on 
said charge capacitor in the absence of the completion 
of a discharge path, said charging and charge mainte 
nance means comprising a source of direct current in 
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6 
cluding a negative terminal connected to one of said 
charge capacitor plates and a grounded positive termi 
nal connected to the other of said charge capacitor 
plates, first and second ignition sub-circuits connected 
across said terminals and in parallel with said charge 
capacitor, each of said ignition sub-circuits including 
an SCR having an anode connected to said positive ter 
minal, a cathode connected to said negative terminal, 
and a gate, and an ignition coil primary winding con 
nected in series with one of said anode and said cath 
ode, and a gate triggering sub-circuit for completing at 
least one of said ignition sub-circuits and comprising a 
switch having a first contact connected to ground and 
a second contact, and a triggering capacitor having a 
first plate connected to said second contact and a sec 
ond plate connected to said gate, whereby upon closing 
of said switch contacts to complete said triggering sub 
circuit, said charge capacitor is partially discharged 
through said switch contacts and through said trigger 
ing capacitor to trigger said gate, whereby to fully dis 
charge said charge capacitor through said primary 
winding. 

9. An ignition circuit for an internal combustion en 
gine, said circuit comprising a spark device, a perma 
nent magnet alternator, a full-wave rectifying bridge 
connected to said alternator and having a positive ter 
minal connected to ground and a negative terminal, a 
charge capacitor having plates respectively connected 
to said terminals, a series connected ignition primary 
coil and SCR connected to said terminals in parallel re 
lation to said charge capacitor, said SCR having an 
anode connected to said positive terminal, a cathode 
connected to said negative terminal, and a gate, a sec 
ondary ignition coil connected to said primary coil and 
to said spark device, a second capacitor having a first 
plate connected to said gate and a second plate, a 
switch including a first contact connected to ground 
and a second contact connected to said second plate of 
said second capacitor, said switch being operable to 
open and close said contacts in response to engine rota 
tion, and a diode having an anode connected to said 
second plate of said second capacitor and a cathode 
connected to ground. 

10. An ignition circuit for an internal combustion en 
gine, said circuit comprising a spark device, a perma 
nent magnet alternator, a full-wave rectifying bridge 
connected to said alternator and having a positive ter 
minal connected to ground and a negative terminal, a 
charge capacitor having plates respectively connected 
to said terminals, an ignition sub-circuit including an 
SCR having an anode connected to said positive termi 
nal, a cathode connected to said negative terminal, and 
a gate, an ignition primary coil connected in series with 
one of said anode and said cathode, and a secondary 
ignition coil connected to said primary coil and to said 
spark device, and a triggering sub-circuit including a 
second capacitor having a first plate connected to said 
gate and a second plate, and a switch including a first 
contact connected to ground and a second contact con 
nected to said second plate of said second capacitor, 
said switch being operable to open and close said 
contacts in response to engine rotation. 

11. An ignition circuit for an internal combustion en 
gine, said circuit comprising a source of direct current 
including a negative terminal and a grounded positive 
terminal, a charge capacitor connected across said ter 
minals, solid-state switch means connected across said 



7 
terminals and in parallel with said charge capacitor, 
and including an anode connected to said positive ter 
minal, a cathode connected to said negative terminal, 
and a gate, and means for triggering said switch means 
to discharge said charge capacitor comprising a switch 
having a first contact connected to ground and a sec 
ond contact electrically connectable with said first 
contact in response to engine rotation, and a triggering 
capacitor having a first plate connected to said second 
contact and a second plate connected to said gate, 
whereby upon closing of said switch contacts, said 
charge capacitor is partially discharged through said 
switch contacts and through said triggering capacitor to 
trigger said solid-state switch means, whereby to fully 
discharge said charge capacitor. 

12. An ignition circuit comprising a source of direct 
current including a negative terminal and a grounded 
positive terminal, a charge capacitor connected to said 
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terminals, and first and second ignition sub-circuits 
connected across said terminals and in parallel with 
said charge capacitor, each of said ignition sub-circuits 
including an SCR having an anode connected to said 
positive terminal, a cathode connected to said negative 
terminal, and a gate, an ignition coil primary winding 
connected across said terminals in series with one of 
said anode and said cathode, and a gate triggering sub 
circuit comprising a switch having a first contact con 
nected to ground and a second contact, and a triggering 
capacitor having a first plate connected to said second 
contact and a second plate connected to said gate, 
whereby upon closing of said switch contacts, said 
charge capacitor is partially discharged through said 
switch contacts and through said triggering capacitor to 
trigger said gate, whereby to fully discharge said charge 
capacitor through said primary winding. 
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UNITED STATES PATENT OFFICE 
CERTIFICATE OF CORRECTION 

Dated May 7, 1974 

it is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

In the Abstract: 

: line l. 
line 16 

Column 2, lines 11-13 

Column 4, line 14 

Column 4, line 1.5 

Column 4, line 18 

Column 4 line 20 

Column 5, line 42 

- 

delete "ignition", second occurrence. 

delete "switch", insert --- contact --- 
delete "and means for preventing 
current flow counter to the current 
flow" 
delete "including", insert 
- includes - - - 

before "ground", insert --- a positive 
terminal 110 which is connected to - - - 

before 'means", insert 
--- rectifying --- 

after "to", insert --- a negative 
terminal 112 which is connected to --- 
delete "first and second" and 
insert --- negative and positive--- 

Signed and sealed this 22nd day of October 1974. 
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