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INTRODUCTION
The purpose of this practical exercise is to help you apply your
knowledge of motorcycle and ATV electrical systems to some real-life
examples. This exercise contains seven suggested activities designed
to help you gain a better understanding of the study unit material.
Note that these activities are optional and aren’t required to complete
the program. However, we strongly recommend that you complete as
many of the activities as possible.

In the first two activities, you’ll learn about wire sizes and the
different types of electrical connectors. We’ll show you how to use
the special tools for measuring wires and connecting wires in a
circuit. In the third and fourth activities, you’ll make a simple
electrical circuit from a wiring diagram and then make voltage and
current measurements using a multimeter. The next activity will
show you how to use a voltage tester or test light for troubleshooting.
Finally, in the last two activities, you’ll identify the different types of
charging and ignition systems, and practice identifying electrical
subsystems and drawing simplified block diagrams.

If you wish to review the text material that covers the topics
contained in this practical exercise, you can refer back to the following
study units:

� Electrical Fundamentals (03301300)

� Charging and Ignition Systems (03301400)

� DC Circuits for Motorcycles and ATVs (03301500)

When you’ve finished with the suggested activities, complete the
examination at the end of the exercise. The examination is required
and must be submitted to the school for grading.

Remember, even though this exercise contains examination questions,
we’ve designed it to be fun! Applying your knowledge will help you
to realize just how much you’ve really learned about motorcycle and
ATV electrical systems.

SUGGESTED ACTIVITIES
The following pages contain some activities that relate to the electrical
knowledge you’ve gained from the previous study units. Doing these
activities will reinforce the material that you’ve read by using the
electrical tools and test equipment that you’ll need to use as a
technician. Remember, none of these suggested activities are required
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to complete the program and none of them will be graded. These
activities are simply designed to help you to apply your motorcycle
and ATV electrical systems knowledge. When you complete these
exercises, proceed to the graded portion of the practical exercise.

Activity 1
In this activity, you’ll learn how to determine the size (gauge) of
electrical wire. The size of the wire that’s installed in a circuit is very
important for electrical safety reasons. If a wire is too thin for a
particular circuit, it can overheat or melt, causing a short circuit or
even a fire. For this reason, the wire that’s used in a circuit must be of
the proper thickness. If you need to perform electrical repairs on a
motorcycle or ATV, you should be knowledgeable of wire sizes.

Insulated wire consists of a conductor, such as copper wire, that’s
covered with an insulating material such as a plastic coating (Figure 1).
In the United States, insulated electrical wires are rated according to
the American Wire Gauge (AWG) system. In the AWG system, the
diameter or thickness of a wire is identified by a standard gauge
number. The smaller the gauge number, the thicker the wire. A few
common AWG wire sizes are listed in Table 1. The complete range of
wire sizes in the AWG system goes from 0000 gauge (largest) to 36
gauge (smallest). The diameter of 0000 gauge wire is almost 1

2
inch,

while the diameter of 36 gauge wire is only five thousandths (0.005)
of an inch. Notice from the table that the larger the wire, the more
current it can carry.

The wire gauge is usually printed on the wire insulation. You can
measure the size of a wire using a wire gauge. Wire gauge tools are
very inexpensive and are available at hardware stores and electrical
supply stores. A wire gauge may be made of metal or plastic.

A typical wire gauge is shown in Figure 2. To use the tool, simply
insert the wire you want to measure into the slots in the tool until you
find the smallest slot that the wire fits into snugly. The number next
to the slot is the wire gauge.
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FIGURE 1—An insulated
wire contains a
conductor surrounded
by an insulating jacket
of heat- and water-
resistant material.



Table 1

ELECTRICAL WIRE SIZES

American Wire Gauge Wire Diameter Current Capacity

0 0.3249 150 amps

1 0.2893 130 amps

2 0.2576 115 amps

4 0.2043 85 amps

6 0.1620 65 amps

8 0.1285 45 amps

10 0.1019 30 amps

12 0.0808 20 amps

14 0.0640 15 amps

16 0.0508 10 amps

Obtain a wire gauge to add to your motorcycle and ATV repair tool
supply. Measure several different sizes of wire and compare your
result to the wire size printed on the wire insulation.

Practical Exercise for Instruction Pack 5 3

FIGURE 2—Use a wire
gauge to measure wire
size (diameter). In this
illustration, the wire is
a 0 gauge which,
according to Table 1,
has a diameter of
approximately 1

3 inch.

WARNING

Never use a wire gauge to measure a conductor in a live circuit.
Always disconnect the circuit before using the wire gauge.



Activity 2
In order to do simple repairs on a motorcycle or ATV electrical
system, you should be able to

� Cut and strip wire

� Splice two wires together

� Attach connectors to the ends of wires

In this activity, we’ll look at the methods used to join and repair wires
in an electrical system. The tools and parts you’ll need to perform
these tasks are contained in a wire repair kit. Wire repair kits are
inexpensive and can be purchased at most hardware stores, discount
stores, or electrical supply stores. The kit should include a wire
stripping and crimping tool and several containers of small wire
connectors and splices.

You can simply read through the exercise, or, if you wish, purchase a
wire repair kit and practice the different techniques described. You’ll
probably use the kit many times when you begin performing
electrical repairs on motorcycles and ATVs.

When you begin to use an electrical repair kit for actual motorcycle
repairs, you should purchase one specifically designed for
motorcycles. A motorcycle dealer or motorcycle parts supplier will
carry electrical high-quality repair kits. An electrical repair kit
designed for motorcycles should have double-crimp style connectors
that are designed like the original equipment found on a motorcycle.

A close-up view of a wire stripping and crimping tool is shown in
Figure 3. This tool has several different features that can be used to
repair wire. Let’s look at the features shown in the figure from left to
right. First, note that the tip of the tool is designed to be used as a pair
of pliers. The pliers can be used to pick up or grasp small parts and
also to bend wire. Next, moving to the right, you’ll see the area of the
tool that’s used to strip wire and cut wire. The tool has five different
stripping holes to fit different wire gauges. The number next to each
hole indicates the wire gauge that should be stripped in that hole.

Again, moving to the right, you’ll see the bolt-cutting area of the tool.
This part of the tool can be used to cut or trim the ends of small
fasteners such as screws and bolts. The end of the fastener is inserted
into one of the holes in the tool, and the tool handles are then
squeezed together to cut off the fastener end.

Finally, between the handles of the tool is the crimping area. The term
crimp means to pinch or press together in order to form a seal. If you
place an object in the crimping area and squeeze the handles of the
tool, the object will be pinched tightly. The crimping feature of the
tool is used to install connectors on wires.
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Cutting and Stripping Wire
Now that you understand the features of the wire stripping and
crimping tool, let’s take a closer look at the process used to prepare an
insulated wire to be used in a circuit.

The first step is to determine the length of the wire that’s needed. You
can either measure the length of the wire being replaced, or measure
the distance between the components to be connected in the circuit.
Be sure to allow a little extra for maneuvering around other
components and for the connection at each end of the wire. Then, use
the wire cutter portion of the tool to cut the wire to the proper length.
Next, you must strip a short length of the plastic insulation off each
end of the wire to expose the conductor. To prepare a piece of wire to
be connected in a circuit, you would usually strip about 1

2
inch of

insulation from the ends of the wire. To do this, place the wire end
between the jaws of the stripping tool in the correct wire-gauge
hole. Then, squeeze the tool’s handles to clamp the jaws tightly onto
the wire. Pull the wire out of the jaws of the tool to remove the
insulation from the wire.

Installing Connectors
Next, let’s take a look at the connectors that come in the wire repair
kit. Figure 4 shows a wire nut, a butt splice, and a terminal end. All of
these parts should be included in a typical wire repair kit. The wire
nut and the butt splice are both used to connect the ends of two wires
together. The terminal ends are attached to wires to provide
convenient connectors that can be attached to other electrical devices.
Let’s take a closer look at each component.
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FIGURE 3—This photo shows
a typical wire stripping and
crimping tool. Note the
areas of the tool used for
wire stripping, wire cutting,
bolt cutting, and terminal
crimping. The tip of the tool
is designed to be used as
a pair of pliers.



















http://4.21.191.250/students/take_test/index.jhtml

	Contents
	Practical Exercise for Instruction Pack 5
	INTRODUCTION
	SUGGESTED ACTIVITIES
	Activity 1
	Activity 2
	Cutting and Stripping Wire
	Installing Connectors

	Activity 3
	Activity 4
	Voltage Measurements
	Current Measurements
	Resistance

	Activity 5
	Activity 6
	Activity 7
	Conclusion


	ONLINE EXAMINATION

