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Motorcycle and ATV (All-Terrain Vehicle) repair can provide an interesting career, a good in-
come, and job security. To be successful at anything, you must set a goal and have the desire to
achieve it. By enrolling in this program, you’ve already taken the first step on the path to success.

There are probably several reasons why you're interested in this program. You may be preparing
to start a full-time career in the motorcycle repair field. Or, if you’re already employed in another
field, you may be interested in exploring new career opportunities. Perhaps you want to work
only part-time, doing repair work occasionally to supplement your present income. Or maybe
you’re interested in saving money by repairing your own motorcycle or ATV. Whatever your
goals and aspirations, welcome!

Whenever you start out to learn a new subject, it’s very important to establish a solid base to
build that learning on. This study unit will serve as an introductory base to the subject of motor-
cycle and ATV repair. This is your beginning step. Establish the solid base that will serve you
throughout the program.

This study unit will introduce you to the expanding field of motorcycle repair and the increasing
need for professionally trained motorcycle technicians. You’ll learn about the many career oppor-
tunities available to trained technicians. You’ll learn to identify the types of motorcycles and
ATVs in operation today. You’ll also learn about the different types of basic and specialized tools
that motorcycle technicians use. Finally, you’ll receive important instruction on safe work meth-
ods and the safe use of tools, equipment, and supplies related to motorcycle and ATV repair.

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

� List and describe the employment opportunities available in the motorcycle industry

� Identify the different types of motorcycles and ATVs

� Define the uses and advantages of each type of motorcycle and ATV

� Name the various hand, power, and specialized tools you'll use when working with motor-
cycles and ATVs

� State the safety concerns associated with hand and power tools

� Describe the safe work practices that you must observe when working on motorcycles and
ATVs

� Explain how good housekeeping habits contribute to a safe workplace

� Identify the major classes of fires and describe how each should be extinguished
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THE MOTORCYCLE AND ATV REPAIR FIELD

Introduction
This section introduces you to the opportunities available in the mo-
torcycle and ATV repair industry. Upon completing their training,
many students obtain their first job as entry-level motorcycle and
ATV repair technicians at motorcycle dealerships. There are several
positions available at a motorcycle dealership for individuals with a
motorcycle and ATV repair background. Even if you’re not interested
in a motorcycle repair industry career at this time, this section will
give you an idea of what the industry is all about. To obtain a better
understanding of the positions available at a motorcycle dealership,
let’s take a close look at the dealership.

Dealership Opportunities
A motorcycle and ATV dealership is an excellent place to begin a mo-
torcycle and ATV repair career. Often, prospective employees must
be willing to start at an entry-level position and work their way up
the ladder. Most franchised and independent dealerships have three
main departments:

� Sales department

� Parts department

� Service department

Before we discuss the service department, let’s take a look at the other
two departments first. It’s possible that your entry job may be in the
sales or parts departments. You can gain valuable experience in these
departments until a position opens in the service department.

The ability to get along with people is a key requirement for working
in any area of a motorcycle dealership. This is particularly true in the
sales department. As a skilled salesperson, you must also be able to
discuss the technical features of the different motorcycle and ATV
models with customers. An education in motorcycle repair provides
you with a definite advantage as a member of the sales staff. If you
possess the ability to deal directly with customers, the sales depart-
ment is an excellent place to learn how a motorcycle dealership oper-
ates. The sales area provides valuable exposure to business-related
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activities. The experience can be very beneficial, especially if you plan
to run your own business someday.

The parts department is also a great place to use your people skills.
As a member of the parts department, you’ll have constant contact
with retail customers, the sales department, and the service depart-
ment. You’ll be dealing directly with customers, both in person and
on the telephone.

The parts department is more closely related to the service depart-
ment than to the sales department, especially if you work as a parts
technician. A parts technician is responsible for supplying the service
department technicians with the parts that they need to complete
their service and repair work.

The third department within a motorcycle dealership is the service
department. A small shop may have a service department that em-
ploys only one or two technicians. A medium-sized shop might em-
ploy three or four technicians plus a service manager. It’s not unusual
to find a significant number of employees in the service department
of a large motorcycle dealership. A large motorcycle dealership typi-
cally employs the following personnel in the service department:

� Lot attendants

� Set-up technicians (motorcycle assemblers)

� Motorcycle technicians

� Service writers

� Service managers

If you’re fortunate enough to get a job in the service department, but
not as a technician, you may be employed as a lot attendant. A lot at-
tendant is usually responsible for cleaning up the display lot and shop
areas; rearranging, cleaning, and detailing motorcycles; picking up
and delivering motorcycles and supplies; and performing other re-
lated tasks. If you start out as a lot attendant, the dealership manage-
ment will have a chance to evaluate your job performance before
assigning you additional responsibilities.

A set-up technician (also known as a motorcycle assembler) is a step
closer to becoming a motorcycle technician. The set-up technician posi-
tion requires certain mechanical skills. The set-up technician unpacks
and assembles all of the new motorcycles received at a dealership. The
set-up activity often includes the initial service of the motorcycle (oil,
gas, adjustments, and power checks).

The motorcycle technician is frequently considered the backbone of the
service department. It’s not unusual to find motorcycle technicians
who started in sales, in the parts department, as lot attendants, or as
set-up technicians and worked their way up. As a motorcycle techni-
cian, you’ll need a technical background, factory training (which the
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dealership can arrange for you), tools, and usually some prior me-
chanical experience. Some of the job assignments and responsibilities
of a motorcycle technician include

� Warranty service

� Preventive and scheduled maintenance

� General repair activities

� Staying current with new products, accessories, and service
procedures

� Maintaining accurate repair records

� Alerting the service manager to actual or potential problems

In addition to the direct repair activity involvement of the motorcycle
technician, there are other related positions available in most service
departments for those who wish to try other assignments in the mo-
torcycle service career field.

Another key employee in the service department is the service writer.
The service writer is responsible for writing the repair orders for serv-
ice work. He or she must be technically trained and must have a com-
plete understanding of the service process. When writing a repair
order, the service writer must obtain detailed failure information
from the customer, verify the customer’s input, and then provide the
customer with an estimate of the services that might be required to
correct the problem. In most dealerships, the service writer creates the
repair orders, which are then distributed to the motorcycle repair
technicians. The service writer also has a hand in job scheduling, en-
suring that the repair process flows smoothly.

The service manager is the highest position in the service department.
Most service managers are responsible for the following:

� Customer transactions

� Warranty claims

� Product update and information publications

� Technician training

� Employee hiring and dismissal

� Equipment needs

� Building maintenance

� Service policy changes

� Service files and records
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Service managers usually have an extensive service background and
prior management experience including

� Technical training

� Factory service school training

� Lot attendant experience

� Set-up/assembly experience

� Motorcycle repair experience

� Customer relations skills

� Management experience

The service manager has the overall responsibility for the service de-
partment. He or she must see that everything in the service depart-
ment is well organized, that all necessary parts are in stock, and that
the service work is performed correctly and completed on time. The
service manager must handle all customer complaints and any techni-
cal questions from both customers and technicians. The service man-
ager needs an extensive amount of motorcycle repair experience and
excellent management skills.

Finally, the top position in a motorcycle dealership is the general
manager. The general manager has the overall responsibility for the
sales, parts, and service departments. He or she oversees the day-to-
day operations of the entire business. A general manager is likely to
have had experience in all of the other departments.

Other Industry Opportunities
Some individuals with motorcycle repair backgrounds (for example,
motorcycle technicians and service managers) have found challenging
career opportunities as motorcycle repair instructors. To be a motor-
cycle repair instructor, you must meet certain requirements. These re-
quirements vary by locality. For example, in California a technical in-
structor must be certified. To be certified in California, a technician
can apply for teaching credentials if he or she has qualified in one of
the following ways:

� Seven years experience in the trade

� Five years experience in the trade plus two years of college (with
a major in the specific trade)

Because of the growing popularity of motorcycles for sport and utility
purposes, more motorcycle technical trade schools are opening every
year. The demand for qualified motorcycle repair instructors is grow-
ing, especially at the post-high school, technical vocational level.
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There are also teaching positions in most motorcycle manufacturing
training schools.

Before seriously considering a career as a motorcycle repair instruc-
tor, be sure that you enjoy explaining the details of how something
works, that you feel comfortable working directly with groups of peo-
ple, and that you have an abundance of patience. The pay and benefits
for the instructor position are usually good, but to some instructors the
greatest single reward can be watching the students develop the ability
to apply their newly acquired knowledge.

If you enjoy motorcycle repair theory more than you enjoy actually
repairing motorcycles, it’s quite possible that you would enjoy a ca-
reer as a technical writer. Almost everything that you‘ve read about
motorcycle repair was written by one or more technical writers. Tech-
nical writers in the motorcycle industry are constantly in demand, es-
pecially if they’re skilled at transforming technical ideas and concepts
into everyday language.

Most technical writers have the following:

� Technical training

� Higher education (college)

� Writing experience

Most motorcycle photographs and illustrations contained in service
manuals, sales brochures, and other printed matter are created by
technical illustrators, who work closely with technical writers. Al-
though most of the illustrations are created by the technical illustra-
tors, in certain cases the illustrations are created by the technical
writers themselves. At the very least, technical writers should be able
to define the illustrations or photographs needed to support the text
that they’ve developed, and to verify that the completed illustrations
support the text. There’s usually a close working relationship between
technical writers and the technical illustrators to develop the finished
printed material.

Most technical illustrators usually have the following:

� Technical training

� Some writing experience

� Photographic experience

� Technical illustration and layout experience

Introduction to Motorcycle and ATV Repair 5



Another possibility worth exploring is in the area of motorcycle
manufacturing. Companies in the manufacturing industry offer nu-
merous career opportunities. Although the complete list is long and
varied, these positions include

� Technical advisor

� District service manager

� District sales manager

� District parts manager

� Technical writer

� Technical illustrator

� Warranty coordinator

� Service training instructor

� Customer service coordinator

� Quality control specialist

� Research and development engineer

� Race team support technician

� Advertising and marketing specialist

Most motorcycle manufacturing company employees enjoy competi-
tive salaries and generous company benefits. Before seriously consid-
ering a career with a motorcycle manufacturer, make sure that you’ve
had most of the following:

� Related mechanical experience

� Employment at a dealership

� Technical training in a related field (small engines or electrical
circuits)

� Factory service school training in motorcycle repair

� Higher education (college or vocational school)

We’ve explored several career opportunity options for someone who
has the necessary skills and training in motorcycle repair. What about
the person who wants to be self-employed? Are the days of the inde-
pendent service technician over?

Not at all! With adequate financial backing, a person with the proper
skills and background could start any type of related business, in-
cluding a full motorcycle dealership, a parts and accessories store, or
a major service and repair business.
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It’s possible for a trained motorcycle or ATV repair technician to start
a small repair and service business with little available capital. Many
of today’s thriving repair and service businesses started out in the
back of a garage. If self-employment is your goal, you might start out
by using that spare space in your garage!

These are just some of the possibilities that await you in the exciting
and challenging field of motorcycle and ATV repair. As you’ve dis-
covered in this section, a wide range of career opportunities are avail-
able to qualified individuals.
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Road Test 1

At the end of each section of Introduction to Motorcycle and ATV Repair, you’ll be asked to
pause and check your understanding of what you’ve just read by completing a “Road
Test.” Writing the answers will help you review what you’ve studied so far. Please take
time to complete Road Test 1 now.

1. Name some of the positions available in a motorcycle and ATV service department.

_____________________________________________________________________.

2. Name the three main areas/departments in a motorcycle dealership.

_____________________________________________________________________.

3. Identify four of the areas that a service manager has probably had experience in.

_____________________________________________________________________.

4. The three things that service writers must do with a customer when they write repair
orders are _______, _______, and _______.

5. A _______ is also known as a motorcycle assembler.

6. Name some of the service manager‘s responsibilities.

_____________________________________________________________________.

7. What types of experience is a motorcycle technical writer likely to have?

_____________________________________________________________________.

8. List five of the positions available in the motorcycle manufacturing field.

_____________________________________________________________________.

Check your answers with those on page 79.



TYPES OF MOTORCYCLES AND ATVs
Note: In our discussion of motorcycles and ATVs, when we use the
generic term motorcycles, it’s meant to include ATVs. The only excep-
tions will be when we’re discussing ATVs exclusively. At those times,
we’ll specify ATVs in the discussion.

Motorcycles are available in a variety of models and sizes. The model
that a customer purchases depends primarily on the intended use and
personal choice. However, all motorcycles have basic similarities.
They all contain common components such as

� Engines

� Electrical systems

� Tires and wheels

� Handlebars with controls

� Fuel tanks

� Brakes

� Seats

� Frames

� Suspension systems

These components form systems that must work together to provide
a dependable and safe means of transportation. Each system performs
a specific function. For example, the fuel system supplies the correct
ratio of air-to-fuel mixture for proper engine operation. The ignition
system provides timed electrical sparks to ignite the air-and-fuel mix-
ture in the engine’s internal combustion chamber(s). The drive train
mechanism transfers the energy from the engine to the drive wheel(s).
The brake system stops the motorcycle quickly and safely. Finally, the
frame and suspension system absorb vibration and shock, to give the
rider a smoother, more comfortable ride over varying road surfaces.

Because of the numerous applications and uses, motorcycles are di-
vided into categories by use. Each category is then subdivided by en-
gine displacement.

Engine displacement is a size measurement given in cubic centimeters
(cc). For example, a 1000 cc engine has 1000 cubic centimeters of vol-
ume. If it’s a four-cylinder engine, then each cylinder has 250 cc of
volume. If it’s a two-cylinder engine, then each cylinder has 500 cc of
volume. We’ll cover exactly how this measurement is calculated in
another study unit.
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Motorcycles are classified as

� Street

� Dual-purpose

� Off-road

ATVs are classified as

� Three-wheelers

� Four-wheelers

Now, let’s look at the different classifications of motorcycles and
ATVs.

Street Motorcycles
Street motorcycles are available in a wide variety of designs and sizes.
As the name implies, street motorcycles are designed for use on paved
roadways. The standard street motorcycle has an upright riding posi-
tion, has easy-to-reach controls, and has no wind fairing (Figure 1).
The wind fairing is a molded shield designed to reduce wind drag and
provide wind shielding for the rider.

Today’s standard street motorcycles were initially designed by Japa-
nese manufacturers in the late 1960s and early 1970s. They picked up
the designation of UJM (Universal Japanese Motorcycle) after millions
were built and sold. Although the current crop of standard street mo-
torcycles is derived from the UJM version, early models of a very
similar style were available from American manufacturers long be-
fore the UJM models were first imported here. These early American
versions of the street motorcycles were customized by their owners
into a unique class of vehicles known as custom cruisers.

Introduction to Motorcycle and ATV Repair 9

FIGURE 1—This is an example
of 750 cc standard street
motorcycle. (Courtesy of Kawasaki

Motor Corp., U.S.A.)



The standard street motorcycle is still very popular. It’s available in a
variety of different engine and chassis sizes, to fit almost anyone’s
needs. The standard street motorcycle is often thought of as entry-
level in motorcycling circles, although many experienced riders pur-
chase them for their daily use.

A variation of the standard street motorcycle is the custom cruiser
(Figure 2). The custom cruiser design began as a set of modifications
to production models of the standard street motorcycle. Custom
cruisers started to evolve when riders began to customize their stand-
ard street motorcycles. This customizing, which began in the United
States, focused on modifying handlebar and seat design.

The motorcycle manufacturers recognized the growing popularity of
the customized models, and started building factory versions. These
manufactured custom cruisers have grown into one of the largest and
most popular sales offerings of the motorcycle industry. A major dif-
ference between standard street models and custom cruisers is the
riding position. Standard street models are ridden in the upright posi-
tion, and custom cruisers have a laid-back riding position. Custom
cruisers come in a variety of sizes and feature many different looks.

Hot-rod cruisers (Figure 3) are another spin-off of the standard street
motorcycle, and are similar to custom cruisers. The riding position of
hot-rod cruisers is slightly forward-leaning. Hot-rod cruisers are
equipped with large, powerful engines. Although hot-rod cruisers ar-
en’t new to the industry, they’re regaining popularity. Manufacturers
have redesigned the chassis and suspension systems on the hot-rod
cruisers to accommodate the larger engines and the increased power
common with this class of motorcycles.
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FIGURE 2—A medium (500
cc) custom cruiser. Note the
laid-back riding position.
(Courtesy of Kawasaki Motor Corp.,

U.S.A.)



From a performance standpoint, sport motorcycles (Figure 4) are the
fastest, best-stopping, and best-handling members of the street-type
motorcycles available to the public. They’re available in a wide vari-
ety of sizes and power options. Many sport motorcycles are used in
road racing.

As the name suggests, touring motorcycles are large, well-equipped
units designed for long-distance touring travel (Figure 5). Many are
equipped with standard and optional features such as AM/FM and
CB radios, tape players, and even cruise control. Most touring motor-
cycles come equipped with large fairing units (windshields and wrap-
around side panels) to protect riders from the elements. They’re also
equipped with large, weatherproof saddlebags to carry and protect
luggage.

Introduction to Motorcycle and ATV Repair 11

FIGURE 4—A Kawasaki 250
Ninja is an example of a
small sport motorcycle.
(Courtesy of Kawasaki Motor Corp.,

U.S.A.)

FIGURE 3—Shown is an
example of a hot-rod cruiser.
(Courtesy of Kawasaki Motor Corp.,

U.S.A.)



Sport-touring motorcycles are designed for touring without some of the
frills of the pure touring version (Figure 6). Options such as radios
and cruise control aren’t part of the sport-touring motorcycle design.
Sport-touring motorcycles have high-performance engines, they han-
dle very well at high speeds, and they provide a comfortable riding
position (which is a must for long trips).

Motor scooters are the smallest members of the street category of mo-
torcycles (Figure 7). They’re offered with engine displacements from
50 cc to 250 cc. Because of their small design, they’re very economical
to operate and easy to park or store. The characteristics of the typical
motor scooter make them excellent for daily, short-distance urban or
suburban commuting. They can be equipped with saddlebags to pro-
vide limited space for carrying small parcels, books, and briefcases.
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FIGURE 6—The sport-touring
motorcycle is designed for a
comfortable no-frills,
long-distance ride. (Courtesy of

Kawasaki Motor Corp., U.S.A.)

FIGURE 5—The touring
motorcycle comes
equipped with everything
needed for long,
cross-country trips. (Courtesy of

Kawasaki Motor Corp., U.S.A.)



Dual-Purpose Motorcycles
Dual-purpose motorcycles are exactly what the name suggests
(Figure 8). They’ve been designed and manufactured to perform
well both on and off paved highways. Dual-purpose motorcycles
share mechanical characteristics with both street motorcycles and
off-road motorcycles. These motorcycles are great for riders who
might desire to take the conventional route to work or school and
then choose to take the road less traveled on the return trip, using
trails or fire roads instead of paved highways.
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FIGURE 8—A Typical
Dual-Purpose Motorcycle
(Courtesy of Kawasaki Motor Corp.,

U.S.A.)

FIGURE 7—The motor scooter
is available with various
engine size options. (Copyright

by American Honda Motor Co., Inc.

and reprinted with permission)



Dual-purpose motorcycles are equipped with more shock-absorbing
suspension systems than standard street motorcycles, to handle off-
road conditions. They also have special tires for improved traction on
all road (and non-road) surfaces. Dual-purpose motorcycles are be-
coming more popular with individuals who appreciate their versatil-
ity. Because of this growing popularity, an increasing number of
specialized dual-purpose riding events, meets, and contests are being
held each year. These events are designed to test the versatility of the
dual-purpose motorcycles and the skills and handling techniques of
the riders.

Off-Road Motorcycles
As the name implies, this category of motorcycles is specifically de-
signed for off-road use. Off-road motorcycles are built to handle rough
terrain. The frames, suspension systems, and wheels are considerably
stronger than those found on standard street motorcycles. Off-road
motorcycles are often used in extreme terrains such as deserts and
mountain trails. Another use for off-road motorcycles that you may
be familiar with is motocross. Motocross is defined as a motorcycle
race on a tight, closed course over natural terrain that usually in-
cludes sharp turns, steep hills, and mud or water.

Because of their special use, off-road motorcycles have little need for
lights, so most models aren’t equipped with headlights and taillights.
Certain special events such as 24-hour scrambles require lights, but
this is the exception rather than the rule. Off-road motorcycles are
available in a wide variety of sizes from small to large and powerful
(Figure 9). They’re offered with both two-stroke engines and four-
stroke engines. The engine sizes vary from 50 cc to over 600 cc.
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FIGURE 9—Off-road
motorcycles come in various
shapes and sizes. This is a
small 50 cc off-road
motorcycle. (Courtesy of Kawasaki

Motor Corp., U.S.A.)



All-Terrain Vehicles (ATVs)
All-terrain vehicles (better known as ATVs), are a separate branch of
the motorcycle family tree. ATVs are available in a variety of sizes
and styles. They can be equipped with either two-stroke or four-
stroke engines ranging from 50 cc to over 500 cc.

There are two subclasses of ATVs:

� Three-wheel, tricycle-style models, commonly referred to as
three-wheelers

� Four-wheel models, commonly referred to as four-wheelers.
Four-wheelers are further divided into two-wheel drive and
four-wheel drive models.

ATVs are versatile. They can be used for pleasure, such as off-road
and back-country touring/camping (Figure 10), for racing in both
closed-course and straight-line sprints (Figure 11), or for work and
utility purposes (Figure 12). There are design differences to support
the different uses. An ATV model designed for pleasure isn’t well
suited for either racing or work. Likewise, a racing model isn’t de-
signed for work.

As mentioned earlier, ATVs have been produced as both three-
wheelers and four-wheelers. Although thousands are still in use,
three-wheelers are no longer in production. They have a tendency to
be unstable, especially on rough and uneven terrain. For safety rea-
sons, they’ve been discontinued. Owners of three-wheelers have been
alerted to use caution when operating this type of ATV.
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FIGURE 10—An ATV Built for
Pleasure Riding (Image

courtesy of Yamaha Motor

Corporation, U.S.A.)
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FIGURE 12—An ATV Built for
Work (Courtesy of Kawasaki Motor

Corp., U.S.A.)

FIGURE 11—An ATV Built for
Racing (Courtesy of American

Suzuki Motor Corporation)



TOOLS USED ON MOTORCYCLES AND ATVs
Motorcycle and ATV technicians use virtually hundreds of different
tools to perform a wide variety of repair activities. In addition to the
standard hand and power tools that you’re already familiar with,
there are specialized and precision repair tools that will probably be
new to you. The assortment of tools that you’ll use depends primarily
on the types of vehicles you’ll encounter, and the specific systems that
you’ll be responsible for. As an example, if you specialize in electrical
systems, you’ll need different tools than someone who specializes in
internal engine repairs.

Skilled professionals, no matter what their trade or field, know how
to use tools correctly and safely. Knowing exactly which tools to use
for each task is essential for completing quality repair jobs quickly,
safely, and most efficiently.

When you gain experience in the motorcycle and ATV repair field,
you’ll acquire the skills to do jobs faster and more efficiently. A large
part of this skills development will focus on your ability to use the
tools of the trade correctly.
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Road Test 2

1. Name six similarities that all motorcycles and ATVs share.

_____________ _____________ ____________

_____________ _____________ ____________

2. The _______, _______, and the _______ are the three main classifications of motorcycles.

3. Although thousands are still in use today, the _______ ATV is no longer in production.

4. What size engines do ATVs usually have?

________________________________________________________________________________

5. The _______ motorcycle is often used for road racing.

6. “UJM” stands for ______.

7. The _______ motorcycle is often factory equipped with radios, tape players, and even
cruise control.

8. The _______ motorcycle usually has no lighting equipment.

9. What size engines do motor scooters usually have?

________________________________________________________________________________

Check your answers with those on page 79.



Motorcycle and ATV repair tools can be divided into the following:

� Basic hand tools

� Power tools

� Special tools

It would be virtually impossible for us to discuss every type of motor-
cycle and ATV repair tool in this study unit. For this reason, we’ve
limited our discussion to the tools that you’ll use most often.

You’ve probably used many of the standard hand tools that we’ll cover.
But you may be totally unfamiliar with some of the specialized tools
and measuring/testing instruments that we‘re going to introduce you
to. We suggest that you take your time as you read about the various
tools and instruments, and familiarize yourself with their use.

Basic Hand Tools
Basic hand tools are the common tools that are found in just about
every workshop toolbox. Some of these basic hand tools include
screwdrivers, hammers, pliers, wrenches, and socket sets. Because
these tools are used so frequently, most motorcycle repair technicians
own a complete set of hand tools similar to the example (Figure 13).
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FIGURE 13—This illustration shows a typical set of hand tools that a motorcycle repair technician would probably
own. This assortment of tools can be used for many purposes, and isn’t limited to motorcycle repair.



Most of the basic hand tools are undoubtedly familiar to you. You’ve
probably used them, and may even own most of them. To be sure that
you understand the proper use of these tools, we’ll take a brief look at
each of them. Let’s begin with the most commonly used of all hand
tools, the wrench. The largest portion of your current tool collection
probably consists of different types of wrenches.

Wrenches
Wrenches are used to tighten or loosen nut-and-bolt-type fasteners.
As you probably know, wrenches come in a variety of sizes from very
small to very large. The size of a wrench is determined by the width
of the opening at the end of the wrench (Figure 14). Metric and SAE
(Society of Automotive Engineers) are the general classifications of the
wrenches found in a motorcycle technician's toolbox. Metric wrenches
are measured in millimeters, such as 10 mm, 11 mm, and 12 mm. SAE
wrenches are measured in fractions of an inch, such as 1

2 inch, 9
16 inch,

and 5
8 inch. As a rule of thumb, American-made motorcycles require

SAE tools, and foreign-made (primarily Japanese) motorcycles re-
quire metric tools.

Wrenches are forged from strong, tempered steel. Each wrench size is
designed to fit one particular-sized fastener. A common mistake
when using wrenches is to use the wrong size (where the wrench al-
most fits). Using the wrong size wrench not only damages the fas-
tener, it can also damage the wrench.

In addition to varying sizes, wrenches are also available in different
styles (Figure 15). The five most common styles are the

� Open-end wrench

� Box-end wrench

� Combination wrench

� Adjustable wrench

� Socket wrench
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FIGURE 14—The width of the
end opening is the wrench’s
size designation.



Open-end wrenches have U-shaped openings at the ends, and are de-
signed so the length of each wrench is proportional to the size of its
opening. The larger the opening, the longer the wrench handle, and
the more rotational force that can be applied. Rotational force is re-
ferred to as torque. Because of the open-end wrench’s design, you
should never use an extension on a wrench handle to increase the
torque. Using any type of handle extension could break the wrench
and possibly cause an injury.

There are a number of different types of open-end wrenches. Some
examples include:

� The standard wrench has a 15° head angle with a different size
opening on each end.

� The flare-nut or line wrench is used for fuel/oil line fittings or
brake lines. The head contacts 270° of the nut for a secure grip
while allowing for access around fuel and oil lines.

� The dual-angle wrench usually has a 30° head angle on one end
and a 60° angle on the other. The opening size is usually the
same on both ends.
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FIGURE 15—This illustration
shows four styles of
wrenches.



When using an open-end wrench, always place the wrench squarely
on the nut or bolt and pull towards you. Using this position reduces
the chance of injury. Open-end wrenches have a tendency to slip
when high torque is applied. If you must use a pushing motion, push
with the palm of your hand. Don’t grip the wrench with your fingers.
You’ve probably heard the term “knuckle buster.” Guess where it
came from! And always keep your wrenches clean to help prevent
slipping.

Box-end wrenches should be used to loosen very tight bolts or nuts. The
end of a box-end wrench encircles a nut or bolt head, providing more
contact surface than an open-end wrench. Box-end wrenches have
thin heads. This makes box-end wrenches useful in tight places where
there’s limited access space around the nut or bolt head. Box-end
wrenches are available with 6-point and 12-point openings. The
number of points refers to the inside shape of the box end (Figure 16).

A 6-point box-end wrench provides more support to the head of a
bolt than the 12-point box-end wrench. You should use a 6-point
wrench on bolts and nuts that are very tight. The 6-point wrench is
less likely to slip than a 12-point wrench. The main disadvantage of
the 6-point wrench is that its head is thicker than that of a 12-point
wrench. Also, a 6-point wrench can be placed on a bolt or nut in only
six different positions.

Because its head is thinner and can be placed on the bolt or nut in 12
different positions, the 12-point style wrench is the better choice to
use in tight places. You frequently can't get enough wrench travel in
tight places to advance a 6-point wrench to the next turning position.
With a 12-point wrench, the travel required to turn to the wrench to
the next position is only half that required for the 6-point wrench. Re-
member, a 6-point box-end wrench is stronger and grips the fastener
more securely, and a 12-point usually works better in tight spaces.

Combination wrenches combine the open-end wrench and the box-end
wrench into one tool. In most cases, both ends of the combination
wrench are the same size. This allows you to use the box-end to
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6  POINT WRENCH

12  POINT WRENCH

FIGURE 16—This illustration
shows 6-point and 12-point
box-end wrenches.



loosen bolts or nuts that are tight, and the open-end to quickly
remove them when they’re loose.

Adjustable wrenches have movable jaws that allow you to adjust the
opening to fit almost any size nut or bolt. But adjustable wrenches
don't grip the fastener as tightly as other types of wrenches. Adjust-
able wrenches have a tendency to slip and round off the corners of
nuts and bolt heads. Because of this limitation, adjustable wrenches
should only be used to remove bolts or nuts that are already loos-
ened. Adjustable wrenches can be used in a pinch, when the correct
size of wrench isn’t available. Remember that adjustable wrenches
can slip! When using them, always pull towards you to save your
knuckles!

Socket wrenches are among the more frequently used tools. Socket
wrenches are usually purchased in sets (Figure 17). The individual
sockets contained in a set are in graduated sizes. The size of the socket
refers to the size of the bolt head or nut that the socket fits. Sockets
sizes range from small (1

8 inch or 3 mm), to very large (to match the
largest available bolt and nut sizes).

There are two basic depths of sockets, standard and deep (Figure 18).
Deep sockets allow access to recessed fasteners or nuts that are
threaded onto studs. Sockets are available in 6- and 12-point configu-
rations similar to box-end wrenches. The 6-point is the stronger. The
12-point is good for tight areas but is more likely to round off the nut
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FIGURE 17—This is a typical
set of socket wrenches.
(Courtesy of Sears Craftsman)



or bolt. Some sockets have fluted corners designed to place stress on
the sides of the fastener. This design tolerates higher torque with less
chance of rounding off the nuts or bolt heads.

Sockets come in various degrees of hardness. The strongest are made
for use with impact drivers and are usually black in color. Hand-type
sockets are usually chrome-plated and aren’t meant to be used with
air or electric impact drivers.

Sockets can be installed onto different types of handles. The drive lug
on the socket handle fits into the drive hole in the socket. Sockets come
with different drive hole sizes: typically 1

4 inch, 3
8 inch, and 1

2 inch.

The most common handle is the reversible ratchet handle (Figure 19). A
lever on the handle allows you to change direction to either tighten or
loosen fasteners (Figure 20). Reversible ratchet handles are great for re-
moving and installing fasteners quickly. But they can be damaged if too
much torque is placed on them. If you’re using a socket to loosen an ex-
ceptionally tight fastener, use a breaker bar, not a ratchet handle, to
turn the socket. A breaker bar is a non-ratchet solid handle with a socket
drive fixed on its end. Because a breaker bar has no ratchet mechanism,
it can withstand much more torque than a ratchet handle.
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FIGURE 19—Different styles
and sizes of reversible
ratchet handles are shown
here.

FIGURE 18—Examples of
Standard and Deep
Socket Wrenches



Other popular handles include speed handles, sliding T-handles and flex
handles (Figure 21). These handles are often used to turn sockets in
tight spaces. Most socket sets also contain a variety of extension bars
and adapters. These accessories allow the sockets to be used in many
different situations.

The Allen wrench or hex wrench is a short, six-sided rod that’s used to
tighten screws and bolts that contain similar six-sided (hex) indenta-
tions (Figure 22). A typical Allen wrench has a right-angle bend near
one end. The bend forms a convenient handle. Certain special Allen
wrenches are equipped with T-handles or screwdriver-style handles,
and others are made to be used with a socket wrench drive handle.
Allen wrenches can be purchased individually, but they’re normally
sold in sets that contain all of the commonly used sizes.

The Torx wrench is similar to the Allen wrench, except the end of the
Torx wrench is star-shaped (Figure 22). Because they can handle more
torque without slipping or stripping, Torx wrenches and bolts are
used where higher fastening strengths are required. Torx bolts are
ideally suited for use with impact tools. Torx wrenches are also avail-
able with T- or screwdriver-type handles, or attachable to socket
wrench drive handles.
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FIGURE 21—Different types of
socket drivers are shown
here.

FIGURE 20—This illustration
shows a reversible ratchet
handle. Note the shift lever
that’s used to change the
direction of the ratchet
action.



Screwdrivers
Even though just about everyone is familiar with the standard screw-
driver (Figure 23), let’s do a quick review. A standard screwdriver has
the following:

� A handle which is usually made from plastic or wood

� A shaft which can be round, square, or hex. If it’s square or hex,
you can use a wrench on the shaft to increase torque.

� A tip or blade which you insert into the screw head slot

The screwdriver is one of the most abused hand tools. Have you ever

� Used a screwdriver as a pry bar or chisel?

� Used a screwdriver handle as a hammer?

� Hammered directly on a screwdriver handle?

� Used the wrong size screwdriver?

� Used the wrong type of screwdriver?
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FIGURE 23—The basic parts
of the standard screwdriver
are shown here.

FIGURE 22—This illustration
shows an Allen wrench
and a Torx wrench. (Courtesy

of Eklind Tool Co.)



See what we mean? There are so many opportunities to misuse screw-
drivers. Almost every one of us has done one or more of these things
at one time or another! If used improperly, the screwdriver can cause
damage. It can even injure you!

Screwdrivers are available in a variety of shaft lengths and tips
(Figure 24). Here are the most common:

� Flat or slot tips range in size from very small (1
16 inch wide) to

large (3
4 inch or wider). Choose the correct size for the fastener

(Figure 25).

� Phillips screwdriver tips have a crossed point but a somewhat
blunt end. These tips have good holding power and are less
likely to slip than slotted tips. The common sizes of Phillips
screw head slots used in motorcycle work are #1, #2, and #3.

� Reed and Prince tips are similar to Phillips but have a sharper tip.
Reed and Prince tips aren‘t interchangeable with Phillips tipped
screwdrivers.

� Pozidrive tips are similar to the Phillips and Reed and Prince tips.

� Torx tips are used when higher fastening strengths are required,
because they can handle more turning force without slipping.

Screwdrivers are also available in special shapes to provide access
in restricted areas. Several of the special-shaped screwdrivers are
described here.

Offset screwdrivers are a special-purpose tool with an angled tip to al-
low access where space is limited. The offset screwdriver comes with
either slotted or Phillips tips and is available in different sizes.

Stubby screwdrivers have a short shaft and a short, fat handle. Like the
offset style, the “stubby” is used in cases where there’s limited access
space. The stubby screwdriver is available with either slotted or
Phillips tips.
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FIGURE 24—These screw
head shapes are used in
many different applications.



Angled or remote screwdrivers have a hollow tube with a handle on one
end and a bit on the other end. They’re used for jobs where you can’t
get hand access. Some are curved or angled. Deluxe versions may
have a 1

4-inch square drive end to accommodate interchangeable tips.

Impact screwdrivers are used to remove and install fasteners where
hand or wrench torque is insufficient (Figure 26). The drive mecha-
nism of the impact screwdriver converts the impact force of a ham-
mer blow to rotational torque. This torque is transferred to the
screwdriver tip. The end of the impact screwdriver is designed to
accept a variety of tips.
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FIGURE 25—The blade of a
screwdriver should fit the
screw slot snugly to prevent
slipping and slot damage.



When using the impact screwdriver, always

� Use the correct size bit

� Use a bit that was designed for impact use

� Use eye protection

� First install the tip onto the fastener and twist the tool in the
desired direction

� Hold the tool firmly and keep the tip squarely on the fastener

� Strike the tool sharply with a hammer

Observe the following rules when you’re using any screwdriver.

� Always clean the slot(s) in a screw head before attempting to
remove the screw.

� Always hold a screwdriver so the shaft is at a 90° angle to the
screw slot.

� Make sure that the screwdriver blade fits a screw slot snugly to
prevent slipping and possible damage to the screw and/or
screwdriver.

� Never use a screwdriver to cut or remove metal, to punch holes,
to pry, or for any other unintended purposes. This could dam-
age the tool and could cause an injury.

� Never hammer on the handle of the screwdriver (except for
impact screwdrivers).

� Never use a screwdriver to work on an object that you’re holding
in your hand. The screwdriver could slip and cause a painful in-
jury. Use a bench vise to support the object that you’re working on.

28 Introduction to Motorcycle and ATV Repair

FIGURE 26—This illustration
shows a typical impact
screwdriver.



Pliers
Pliers are another commonly used hand tool. There are a variety of
different types of pliers. They vary in size and shape, depending on
their intended function. Certain pliers are designed for holding or
gripping, others are designed for shaping, and others are used for cut-
ting. Some pliers incorporate two or more functions in a single tool.
These are referred to as combination pliers.

Combination slip-joint pliers are generally used to hold parts when you
work on them, or to twist and bend materials (Figure 27A). Combina-
tion slip-joint pliers have a slip joint that lets you open the jaws wide
to grip large-diameter items. The jaws have gripping teeth. The out-
side end of the jaw set is for grasping flat objects, the middle is for
grasping curved objects such as tubing, and the inside section of the
jaw set has wire-cutting edges. Larger combination slip-joint pliers
have longer handles to increase leverage.

Locking pliers are functionally similar to combination slip-joint pliers.
Locking pliers are used to get a firm holding grip on items (Figure 27B).
Locking pliers can be locked in place to hold parts tightly while keep-
ing both of your hands free. They can function as a small, portable
vise. For example, you can use locking pliers to hold two metal parts
in position while you install screws, washers, or bolts.

Long nose and needle nose pliers are useful for gripping or twisting small
parts and for reaching parts in limited access spaces (Figure 27C). The
jaws of needle nose pliers are smaller and thinner than those of long
nose pliers. Needle nose pliers allow you to easily move and position
parts that are too small to be handled properly with your fingers. We
point out here that you can easily damage these pliers by using them
for heavy work. The tips of the jaws will break if you apply too much
pressure on them.
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FIGURE 27—This illustration
shows combination slip-joint
pliers (A); locking pliers (B);
and long nose pliers (C).



Retaining-ring pliers are used to spread or compress retaining rings
when these rings are being removed or installed. There are two main
types of retaining-ring pliers: those used for internal retaining rings
(Figure 28A), and those used for external retaining rings (Figure 28B).
These pliers are normally either long nose or angle nose to allow for
varying access angles. Some models of retaining-ring pliers come
with replacement tips. External retaining rings fit into grooves ma-
chined in the outer surfaces of shafts. Internal snap rings are used to
retain components on the inside of hollow shafts.

The following is a list of some other types of pliers that you may
occasionally use:

� Wire hose clamp pliers have grooves cut into the jaws to provide
positive gripping when removing or installing wire hose
clamps.

� Diagonal cutting pliers are used to cut wire and to remove cotter
pins.

� Wire stripper/crimper pliers (commonly referred to as electrical
pliers) are used to remove insulation from wire and install
crimp-type electrical connectors.

� Snips or shears are used for cutting sheet metal and metal gasket
material. They come in several styles and sizes to match the ma-
terial being cut.

� Aviation snips are used for cutting sheet metal and come in left,
right, and straight cutting styles.
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FIGURE 28—This illustration shows internal retaining-ring pliers (A); and external retaining-ring pliers (B).



Hammers
Motorcycle technicians use a wide variety of hammers in their daily
activities that range in size from 2 ounces to 48 ounces. Ball-peen and
rubber mallet (or soft-faced) hammers are two of the most common
types (Figure 29).

The head of a ball peen hammer has two opposing striking surfaces, a
flat-faced surface and a rounded surface. The flat-faced surface is
used for regular hammering. The ball end is used primarily for shap-
ing cold metal.

You should use a soft-faced hammer if a ball peen hammer might
damage the part that you’re working on. Several types of soft-faced
hammers are commonly used in a motorcycle repair shop (Figure 30).
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FIGURE 30—This illustration
shows several popular
soft-faced hammers.

FIGURE 29—The ball peen
hammer and rubber
mallet are among the
most common hammers
in a motorcycle
technician’s tool
collection.



Rubber hammers are used to help seat tire beads and to do sheet metal
work. If you’re concerned about damaging a part, use a plastic-faced
hammer.

Plastic-faced hammers are available with replaceable heads of varying
densities (hardness).

Almost all deadblow hammers are made from high impact plastic. The
plastic shell is filled with lead shot that helps direct the force from the
hammer blow and prevents the hammer from bouncing on impact.
They’re frequently used where a heavy, nondamaging blow is
needed, such as installing a bearing.

Here are a few things to remember when using a hammer:

� Make sure that the head is securely attached to the handle.

� Wooden hammer handles should be replaced if damaged. Be
sure that the handle fits the hammer head securely. The handle
requires the correct-size wedge to properly retain the head.

� You can‘t repair fiberglass or steel hammer handles. Replace the
hammer if the head becomes loose or damaged, or if the handle
is cracked.

� Grip the hammer close to the end of the handle to provide better
control of the tool and strike a stronger blow.

� Always strike the hammer face parallel with object being hit.

� Always wear safety goggles to protect your eyes.

Punches and Chisels
You’ll use an assortment of punches when working on motorcycles
and ATVs (Figure 31). The assortment usually includes

� Starting or taper punches. These punches have tapered shafts with
flat tips. They’re used to align holes or to start pins moving
(Figure 32).

� Drift (or pin) punches. These punches have no taper. They have a
flat tip and are used to drive out pins. If you use the correct-size
drift punch, you won’t enlarge the hole and you won’t damage
the end of the pin.

� Center punches. These punches have tempered ends with sharp
points. They‘re used for punching indentation marks in metal.
These marks are used as reference points for measuring or as
starting points for drilling.
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Here are a few things to remember when using a punch:

� Hold the punch with a firm, but not overly tight grip.

� Hold the pointed end of the punch in place while striking the
other end with a ball peen hammer.

� Strike the end of the punch squarely.

� Always wear approved eye protection when using punches.

� The ends of punches wear or get misshapen with use. When the
end surface enlarges beyond its normal size or mushrooms, you
should grind the bit end back to its original shape.
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FIGURE 31—This illustration
shows examples of the
punches used on
motorcycles and ATVs.

FIGURE 32—The two steps
used to remove a pin are
shown here.



Chisels are another of those often misused and abused tools! They’re
not meant for opening paint cans, tightening or loosening screws, or
prying things apart. Unfortunately, more than one chisel met an early
end trying to perform one of these unintended functions! Chisels are
meant to be used for cutting, shearing, and chipping.

The flat chisel is the most common type of chisel used in a motorcycle
and ATV repair shop (Figure 33). The chisel has a bevel on both sides
of the cutting edge. Like the punches that we just covered, the striking
head on the chisel is softer than the cutting edge. Here are a few
things to remember when using a chisel:

� The chisel head diameter should be approximately one half the
diameter of the hammer head that you use for striking the
chisel.

� Hold the chisel the same way you would hold a punch. Don’t
hold it too tightly, but use a firm grip.

� Chisels wear with use. You should grind the head when it
shows signs of mushrooming.

� Always keep the cutting edges of chisels sharp. Grind the
cutting edges to the original contours and angles.

� Always wear approved eye protection when using chisels.

Clamps and Vises
Clamps and vises are used to hold work pieces securely. This frees up
both of your hands so that you‘re better able to handle tools. Clamps
and vises are often referred to as an extra pair of hands. Proper and
timely use of a vise or clamp can help prevent injuries and eliminate
damage to expensive parts and components. If you’re ever in doubt
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FIGURE 33—This illustration
shows several different
types of chisels.



as to whether or not you should use a vise, use it! It only takes one
slip or accident to make you wish you did.

C-clamps are basically portable vises that you can use to hold pieces of
material together while you work on them. C-clamps are available in
a variety of sizes to accommodate a wide range of applications.
Most motorcycle repair shops have a collection of C-clamps, with
multiples of each size.

The bench vise is a useful holding device that clamps onto a work-
bench or table edge. The underside of the bench vise usually has a
heavy-duty C-clamp to secure the vise to the bench or table. This al-
lows you to move the bench vise from one workbench or table to an-
other. This is handy for bringing the vise closer to your work. The
jaws of the vise are operated by turning the handle. The jaws are usu-
ally covered with soft metal. This covering protects the piece being
held in the vise from scratches and dents.

Cutting Tools
Hacksaws are used to cut metal stock that’s too heavy to be cut with
snips or cutting pliers (Figure 34). Hacksaws are available with ad-
justable frames to accommodate different-length blades. A wing nut
on the blade retention bracket is used to tighten the blade to the cor-
rect tension. An improperly tensioned blade doesn‘t cut well, and
dulls quickly.

Hacksaw blades are available in a variety of lengths, hardnesses, and
tooth patterns for cutting different materials. Generally speaking,
harder and thicker materials require coarser, harder hacksaw blades.
When using a hacksaw, it’s important to apply pressure only on the
forward stroke. Use little or no pressure on the back stroke.

Files are cutting tools used to smooth surfaces and edges. Files are
classified by their cross-sectional shapes and by the types of teeth
(Figure 35). The main parts of the file are
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FIGURE 34—This illustration
shows a standard hacksaw.
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