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(57) ABSTRACT 

A contactleSS ignition System is provided with an ignition 
charge discharge condenser for charging an induced Voltage 
of a generating coil, a first Switching element, triggered to 
conduct when an induced Voltage of a trigger coil reaches an 
initial trigger level, for Supplying a Voltage charged into the 
ignition charge discharge condenser into an ignition coil, 
and a trigger control condenser for charging induced Volt 
ages of the generating coil and the trigger coil, and trigger 
ing of the first Switching element caused by an induced 
Voltage of the trigger coil is inhibited by a Second Switching 
element during a specified discharge time following charg 
ing of the trigger control condenser. 
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CONTACTLESS GNITION SYSTEM FOR 
INTERNAL COMBUSTION ENGINE 

BACKGROUND OF THE INVENTION 

0001) 1. Technical Field 
0002 The present invention relates to a contactless (non 
contact) ignition System for an internal combustion engine 
for automatically Subjecting ignition timing to Spark 
advance control and Spark retardation control from a low 
rotational Speed range to a high rotational Speed range. 
0003 2. Related Art 
0004. As a contactless ignition system for an internal 
combustion engine of the related art, for example, at the time 
of rotation of a rotor having magnetic poles, a generating 
coil charges an induced Voltage into an ignition charge and 
discharge condenser, and electrical charge charged into the 
ignition charge and discharge condenser is Supplied to an 
ignition coil through Switching elements that are Switched 
by a Voltage induced by a trigger coil. 
0005. In this type of contactless ignition system, if the 
rotational Speed of the internal combustion engine, namely 
the rotational Speed of the rotor, is increased, then together 
with that increase in Speed the charge discharge timing of the 
ignition charge discharge condenser is advanced, and finally 
the rotational Speed of the internal combustion engine is 
increased in excess of a Set rotational Speed and Sometimes 
results in damage to the engine. 
0006 Devices adopting a governor mechanism and 
devices utilizing electronic control have therefore been 
proposed as devices for preventing overspeed of an internal 
combustion engine. 
0007. However, the governor mechanism requires a large 
operating Space because of expansion and contraction effects 
while rotating integrally with a crank Shaft, and there is the 
drawback that lifespan is shortened due to mechanical 
operation. 
0008 Also, with an engine overspeed prevention device 
that uses electronic control, there is a problem that because 
complicated electronic circuitry is used it is not possible to 
realize cost reduction. 

SUMMARY OF THE INVENTION 

0009. The present invention has been conceived in view 
of the above described situation, and an object of the 
invention is to provide a compact and inexpensive contact 
leSS ignition System for an internal combustion engine that 
can improve Starting performance and horsepower while 
causing advancement of ignition timing from low engine 
Speed to normal engine Speed, and that can prevent engine 
overspeed by causing retardation of ignition timing at above 
normal engine Speed. 
0010. In order to achieve this object, a contactless igni 
tion System for an internal combustion engine of the present 
invention comprises a rotor having magnetic poles arranged 
either Side of a magnet, a core, arranged opposite the rotor, 
wound with a generating coil and a trigger coil, an ignition 
charge discharge condenser for charging an induced Voltage 
of the generating coil, a first Switching element, triggered to 
be conductive when an induced Voltage of the trigger coil 
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has reached an initial trigger level, for Supplying a Voltage 
charged in the ignition charge discharge condenser to an 
ignition coil, a trigger control condenser for charging 
induced Voltages of the generating coil and the trigger coil, 
and a Second Switching element for inhibiting a trigger of the 
first Switching element caused by induced Voltage of the 
trigger coil for a specified time following charge of the 
trigger control condenser. 
0011. In the present invention, at the time of startup, since 
ignition timing of the internal combustion engine is 
advanced, kick back (a phenomenon where a piston is 
pushed back immediately after ignition and the crankshaft 
rotates backwards due to piston Speed being slow when 
Starting) does not occur, and stable startup and increased 
Speed can be expected. Also, in a normal engine Speed range, 
it is possible to Sufficiently maintain horsepower of the 
engine by Sufficiently advancing the ignition timing. On the 
other hand, in a high engine Speed region in excess of the 
normal engine Speed, since the ignition timing can be 
retarded there is the advantage that it is possible to prevent 
engine OverSpeed. 
0012. As a preferred embodiment, it is possible for the 
Second Switching element to be a transistor that short 
circuits the two ends of the trigger coil within a Specified 
time of discharge of the trigger control condenser, to inhibit 
triggering of the first Switching element. In this way, trig 
gering of the first Switching element can be implemented 
using a low cost circuit Structure. 
0013 As another preferred embodiment, it is possible for 
the trigger control condenser to comprise a time constant 
circuit for determining a discharge time constant of the 
trigger control condenser in order to achieve ignition timing 
advancement control and ignition timing retardation control. 
In this way, there is the advantage that it is possible to Select 
rotational Speed of the engine that causes the ignition timing 
retardation to Start easily and with high precision by Setting 
the discharge time constant of the time constant circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is a circuit diagram showing a contactless 
ignition System for an internal combustion System of an 
embodiment of the present invention. 
0015 FIG. 2 is a front elevation showing a partial cross 
Section of the essential Structure of the contactleSS ignition 
system of FIG. 1. 
0016 FIG. 3 is a timing chart showing voltage wave 
forms for each section of the circuit shown in FIG. 1. 

0017 FIG. 4 is a characteristic diagram showing the 
relationship between rotational Speed of the internal com 
bustion engine and ignition timing for the present invention. 
0018 FIG. 5 is an explanatory drawing showing varia 
tions in trigger waveform caused by changes in engine Speed 
for the present invention. 

PREFERRED EMBODIMENT OF THE 
INVENTION 

0019. In FIG. 2, a rotor 3 constituting a contactless 
(non-contact) ignition System for an internal combustion 
engine of this embodiment has a pair of magnetic poles 6 
and 7 either Side of a magnet 5 embedded in a non-magnetic 
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body 4 such as a body of aluminum, for example. Part of 
each of the magnetic poles 6 and 7 are exposed at an outer 
Surface of the rotor 3, and can be made opposite to end 
surfaces of legs 8a, 8b of a core 8 during rotation of the rotor 
3. 

0020. The core 8 is an angular U shaped-member facing 
the rotor 3, and a generating coil 1 and a trigger coil 2 are 
respectively wound around the legs 8a and 8b. Surfaces of 
the legs 8a and 8b opposite to the rotor 3 are formed in an 
arc shape So as to maintain a constant distance from the rotor 
3. 

0021. In FIG. 1, a diode 9, an ignition charge discharge 
condenser 10 and a primary coil 11a of an ignition coil 11 
are connected in Series with the generating coil 1, thus 
constituting a charging circuit for charging a positive Voltage 
induced by the generating coil 1. 
0022. The ignition charge discharge condenser 10 is 
connected in Series with the anode and cathode of a thyristor 
12, as a first Switching element, and the primary coil 11a of 
the ignition coil 11, and this Series connection constitutes a 
discharge circuit for discharging charged up charge of the 
ignition charge discharge condenser 10. This discharge 
circuit functions to discharge charge charged into the igni 
tion charge discharge condenser 10 to the ignition coil 11 
when the thyristor 12 is triggered and made to conduct. 
0023 Aspark plug 13 is connected to the secondary coil 
11b of the ignition coil 11, and an LC oscillation diode 14 
for the primary Side of the ignition coil 11 is connected 
between the anode and cathode of the thyristor 12. 
0024. On the other hand, a diode 15, a resistor 16, a 
trigger control condenser 17 and a reverse current preven 
tion diode 18 are connected in Series to the two ends of the 
trigger coil 2. Also, a diode 19 and a resistor 20 are 
connected in Series between a circuit linking the generating 
coil 1 with the diode 9 and a circuit linking the resistor 16 
with the trigger control condenser 17. 
0.025 Resistors 21 and 22 constituting a time constant 
circuit together with the trigger control condenser 17 are 
connected in Series to the two ends of the trigger control 
condenser 17, and the base of a transistor 23, as a Second 
Switching element, is connected to the point of connection 
between these two resistors 21 and 22. The collector of the 
transistor 23 is connected to a circuit linking the trigger coil 
2 and the diode 18. Also, the emitter of the transistor 23 is 
connected to a circuit linking the trigger coil 2 and the diode 
15 through a diode 24. The collector is also connected to the 
gate of the thyristor 12 through a resistor 25. A resistor 26 
for Setting a gate Voltage is connected acroSS the gate and 
cathode of the thyristor 12. 
0026. Next, operation of the contactless ignition system 
for an internal combustion engine having the above 
described structure will be described. First of all, if the 
engine is activated and the rotor 3 rotates in the direction of 
arrow Ain FIG.2, voltages having the waveforms shown in 
FIG. 3(a) and FIG. 3(b) are respectively induced in the 
generating coil 1 and the trigger coil 2 on the core 8 opposite 
the rotor 3. Of induced Voltage in the generating coil 1, a 
positive Voltage is applied to the primary coil 11a of the 
ignition coil 11 through the diode 9 and the ignition charge 
discharge condenser 10 and electric charge is charged into 
the ignition charge discharge condenser 10. 
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0027. On the other hand, of voltage induced in the trigger 
coil 2, positive Voltage rises earlier than the positive induced 
Voltage of the generating coil 1, by a predetermined period, 
and this voltage charges the trigger control condenser 17 
through the diode 15 and the resistor 16. The trigger control 
condenser 17 is also charged by the positive induced Voltage 
from the generating coil 1, to give a charge Voltage wave 
form as shown in FIG. 3(c). After charging of the ignition 
charge discharge condenser 10, if the gate Voltage of the 
thyristor 12 reaches a Specified level, namely if the induced 
Voltage of the trigger coils 2 reaches an initial trigger level 
TL shown in FIG. 3(b), the thyristor 12 is turned on and 
electric charge of the ignition charge discharge condenser 10 
is Supplied though the thyristor 12 to the ignition coil 11. AS 
a result, an ignition voltage is applied from the ignition coil 
11 to the Spark plug 13, and a fuel air mixture inside the fuel 
chamber of the internal combustion engine is ignited. By 
repeating this operation, the engine is started and then 
increased in Speed, and horsepower, being the engine output, 
is increased by advancing the ignition timing. 
0028. Then, in a process for changing induced voltage of 
the trigger coil2 from positive to negative, charge having the 
charge voltage waveform shown in FIG. 3(c) that has been 
charged into the trigger control condenser 17 is discharged 
through the resistors 21 and 22 and the transistor 23 is turned 
on. As a result, a trigger current that has been flowing up to 
now through the trigger coil 2, resistor 25 gate-cathode of 
the thyristor 12 and the diode 24 is shunted through the ON 
transistor 23 for a specified discharge time of the trigger 
control condenser 17, and during this time triggering of the 
thyristor 12 is inhibited so the thyristor 12 is OFF. 
0029. Accordingly, shunting of the trigger current by 
turning on the transistor 23 continues to a point in time when 
an induced Voltage of the trigger coil 2 reaches the next 
trigger level TL if the internal combustion engine rotates at 
high Speed in excess of a normal Speed Set in advance, the 
Subsequent trigger of the thyristor 12 is thus avoided and 
retardation of the ignition times commences. Specifically, if 
the engine Speed exceeds a normal engine Speed handled by 
a set time constant of the time constant circuit, the ignition 
timing is gradually retarded, and as a result it is possible to 
prevent overspeed of the engine. 
0030. After starting the engine, from a low speed range to 
a specified normal Speed range, reaching the normal Speed 
NR, the ignition timing is not affected by the time constant 
and is advanced rapidly together with increase in engine 
Speed. Accordingly, together with carrying out stable startup 
of the engine, it is possible to prevent the occurrence of kick 
back (a phenomenon where a piston is pushed back imme 
diately after ignition and the crankshaft rotates in reverse 
due to slow piston Speed at the time of Startup) caused by 
delay on cranking, and Since ignition timing is advanced as 
much as possible in the normal engine Speed range it is 
possible to Sufficiently maintain engine horsepower. Also, by 
using the trigger coil 2, it is possible to Simplify the circuit 
Structure for ignition timing control. 
0031. The appearance of changes in trigger waveform 
caused by changes in engine Speed are as shown in FIG. 5, 
for example. 

1. A contactleSS ignition System for an internal combus 
tion engine, comprising, a rotor having magnetic poles 
arranged either side of a magnet, a core, arranged opposite 
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the rotor, wound with a generating coil and a trigger coil, an 
ignition charge discharge condenser for charging an induced 
Voltage of the generating coil, a first Switching element, 
triggered to be conductive when an induced Voltage of the 
trigger coil has reached an initial trigger level, for Supplying 
a Voltage charged in the ignition charge discharge condenser 
to an ignition coil, a trigger control condenser for charging 
induced Voltages of the charging coil and the trigger coil, 
and a Second Switching element for inhibiting a trigger of the 
first Switching element caused by induced Voltage of the 
trigger coil for a specified time following charge of the 
trigger control condenser. 
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2. The contactleSS ignition System for an internal com 
bustion engine according to claim 1, wherein the Second 
Switching element is a transistor for short-circuiting both 
ends of the trigger coil for a specified charging time of the 
trigger control condenser to prevent triggering of the first 
Switching element. 

3. The contactleSS ignition System for an internal com 
bustion engine according to claim 1, wherein the trigger 
control condenser constitutes a time constant circuit for 
determining a discharge time constant of the trigger control 
condenser in order to perform ignition timing advancement 
control and ignition timing retardation control. 
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