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Preview

In your previous study units, you learned the basics of electricity and how charging systems
operate. You also learned about the various battery-powered electrical circuits found on
motorcycles and ATVs.

In this study unit, you’ll learn about the different types of ignition systems. First, we'll explain
basic ignition system operation and identify the main components in an ignition system. Then,
we'll look at the different types of ignition systems and learn about ignition system timing. Next,
we'll tell you how to service and maintain ignition systems. Finally, we’ll discuss the electric
starting systems found on various motorcycles and ATVs.

When you complete this study unit, you'll be able to
e Describe how a spark plug is constructed and how it operates
¢ Identify the components of the magneto, battery, and electronic ignition systems
¢ Explain the basic operation of each type of ignition system
e Describe the procedures involved in maintaining an ignition system
o List the steps used in troubleshooting ignition systems

e Understand how the electric starter systems used on motorcycles and ATVs operate
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DC Circuits for Motorcycles and ATVs

INTRODUCTION

Now that you understand many important electrical and
electromagnetic concepts, you're ready to begin learning about
ignition systems.

Do you remember the stages of operation in both a two-stroke and
four-stroke engine? In each engine, the piston rises during the
compression stage to compress the air-and-fuel mixture in the
combustion chamber. Just before the piston reaches top dead center,
the spark plug fires and ignites the compressed air-and-fuel mixture.
The ignition of the air-and-fuel mixture forces the piston down in the
cylinder, producing the power stage. The power produced by the
ignition of the air-and-fuel mixture turns the crankshaft, which in
turn keeps the piston moving and the engine running.

MOTORCYCLE AND ATV IGNITION SYSTEMS

The ignition system in a motorcycle or ATV is responsible for
generating a high voltage to create a spark at the spark plug. The
ignition system also must make sure that the spark occurs at just the
right time to ignite the air-and-fuel mixture.

Let’s begin our discussion of the ignition system by learning about
ignition system operation and identifying its components.

Basic Ignition System Operation

The sole purpose of an ignition system is to provide a spark that will
ignite the air-and-fuel mixture in the combustion chamber. The spark
must be timed to occur at a precise point relative to the position of the
piston as it reaches top dead center (TDC) on the engine’s compression
stroke.

An ignition system must produce a very high voltage in order to force
electric current (moving electrons) to jump across the spark plug gap.
As many as 60,000 volts are needed to make this spark! The spark
must occur at exactly the right time in the engine cycle in order to
ignite the air-and-fuel mixture properly. Also, many sparks per
minute are required to keep the engine running at a given speed. For
example, a four-cylinder four-stroke engine that’s running at 10,000
rpm requires 20,000 ignition sparks per minute. How does an ignition
system produce a spark, time it perfectly, and keep making sparks
over and over again? Let’s find out.
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