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In the previous study unit you learned about the various motorcycle and ATV engine configura-
tions. Now we’ll focus on how motorcycle and ATV engines operate. We’ll begin by discussing
certain physical laws that pertain to engines. Next we’ll describe the theory of operation for a ba-
sic internal-combustion engine. After you understand basic engine operation, we’ll focus on the
four-stroke engine. We’ll discuss the basic components used in a four-stroke engine and then take
an in-depth look at how the four-stroke engine operates.

When you complete this study unit, you’ll be able to

� Explain the physical laws associated with motorcycle and ATV engines

� Describe the operation of a basic internal-combustion engine

� Explain how fuel and air are used to make an engine operate

� Identify the component parts used in a four-stroke engine

� Describe the theory of operation for a four-stroke engine

Preview

iii



03300400tc.txtINTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Matter
Viscosity
Boyle’s Law
Pressure Differences
Momentum
Laws of Motion
Energy

BASIC INTERNAL-COMBUSTION ENGINE OPERATION . . . . . . . . . 5
Types of Combustion Engines
Basic Construction of the Internal-Combustion Engine
Methods of Internal Combustion
Results of Combustion
Internal-Combustion Engine Operation

BASIC FOUR-STROKE ENGINE COMPONENTS. . . . . . . . . . . . . . 11
Four-Stroke Engine Cylinder Heads
Four-Stroke Engine Camshafts
Valve Train
Four-Stroke Engine Cylinders
Crankshafts
Multicylinder Crankshafts
Connecting Rods
Crankcases

FOUR-STROKE ENGINE THEORY OF OPERATION . . . . . . . . . . . . 32
Valve Operation
Carburetor
The Intake Stroke
The Compression Stroke
The Power Stroke
The Exhaust Stroke

ROAD TEST ANSWERS . . . . . . . . . . . . . . . . . . . . . . . . . . 37

EXAMINATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Contents

v



INTRODUCTION
As you’ve previously learned, there are two basic types of gasoline
engines used in today’s motorcycles and ATVs: the two-stroke engine
and the four-stroke engine. The engine type is determined by the
number of piston strokes needed to complete one full engine cycle.

One full engine cycle consists of four stages of operation: intake, com-
pression, power, and exhaust. The two-stroke engine takes only two
piston strokes to complete the cycle. The four-stroke engine takes four
piston strokes to complete the cycle. However, both two-stroke and
four-stroke engines are similar in that they both change heat energy
into mechanical energy which is used to power the motorcycle or
ATV.

Before we go into detail on how engines operate, it’s important that
you understand certain terms and principles related to gasoline en-
gines and the combustion process.

Matter
Matter can be described as any substance that occupies space and has
weight. Matter can’t be created or destroyed but can be changed from
one form to another by a chemical or physical process. An example of
matter changing from one form to another is a block of ice. The ice
turns to water if not kept at a freezing temperature. Also, if enough
heat is applied, the water can be changed to steam.

Matter can be in the form of a solid, liquid, or gas. The block of ice in
the previous example is considered to be solid matter because it has
three dimensions (length, width, and depth) that can be measured.

When the ice melts, it changes from a solid form into a liquid form
(water). A liquid has no definite shape and conforms to the shape of
the container holding it. A liquid has the ability to transmit pressure
but can’t be compressed. Another interesting fact about a liquid is
that it won’t burn! The following are two terms describing liquids that
relate to engine operation.

� An atomized liquid consists of liquid drops suspended in air. An
example of an atomized liquid is an early morning fog. Because
an atomized liquid is still a liquid, it won’t burn.

� A vaporized liquid is a liquid that’s converted to a gaseous state
though a heating process. A vaporized liquid has the ability to
burn. Vaporized liquids are used to make an engine run.
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