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Preface

Small Gas Engines is an easy-to-understand, up-to-date textbook detailing
the operation, diagnosis, service, and repair of small gasoline engines. It has
been designed to help prepare aspiring technicians for exciting and productive
careers in the small engine and outdoor power equipment service industry.
It also provides the information needed to prepare for Equipment & Engine
Training Council (EETC) certification tests.

The information provided in the book is applicable to a wide range of small
engines, including overhead valve, overhead cam, and L-head designs from
different manufacturers. Variations in basic engine design and the techniques
needed to diagnose and service diverse engine types are clearly explained.

Because small engine technology continues to evolve, the new edition of
Small Gas Engines has been carefully reviewed and revised to include recent
technologies, like electronic fuel injection. At the same time, we realize that
small engines tend to stay in service for an extended period. We carefully eval-
uated older technologies in the book, and eliminated those that have slipped
into complete obsolescence while keeping those that a technician is likely to
encounter occasionally on the job.

The 2023 edition of Small Gas Engines contains information to help you
pass the EETC certification tests. It also contains information on the employ-
ment and workplace skills needed to succeed as a small engine technician.

Small Gas Engines has been painstakingly designed to provide a student-
focused approach to learning. Short sentences, concise definitions, and hun-
dreds of color illustrations will help you learn quickly and easily. Information
is presented using a building-block approach that starts with simple principles
and general rules, and progresses gradually to more complex subjects.

As society transitions from printed textbooks to digital learning tools, we
know it is important to provide the content you need in the format you need.
The Small Gas Engines textbook and the accompanying workbook are avail-
able in both print and digital formats, and are supported with professionally
developed, user-friendly online resources. These resources include electronic
study tools and interactive activities designed to prepare you for success in
your studies and career.

We congratulate you on your study of small engine technology and encour-
age you to take advantage of all the resources available as part of the Small Gas
Engines learning solution.

About the Authors
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member of the Equipment & Engine Training Council (EETC) Certification
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tional supplements.
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New to This Edition

The 12th edition of Small Gas Engines received content updates to help
ensure its relevancy. Illustrations have been enhanced by adding color
gradients, increasing their educational value. End-of-chapter review questions
have been revised to include multiple levels of Bloom’s Taxonomy. Additional
changes include:

¢ Added information on dry sump systems and hybrid four-stroke engines
to Chapter 11.

¢ Updated oil classification information in Chapter 11.

* End of chapter assessments now include a section of auto-gradable

Know and Understand questions.

¢ Added Critical Thinking questions in each chapter.
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Guided Tour

The instructional design includes
student-focused learning tools to help
students succeed. This visual guide
highlights the features designed for the
textbook.

M 15

s .« lgnition and Electrical
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Key Terms list
the key terms to
be learned in the
chapter.

Learning Objectives clearly
identify the knowledge and

skills to be obtained when
the chapter is completed.

Warnings identify hazards
that may result in personal
injury if the proper procedures
and safety measures are not
followed. If a warning is not
understood, always consult
a supervisor or instructor.

Notes offer guidance
for service procedures
or present more detailed
information about small
gas engine systems or
applications.

Green Tech
features highlight
key practices related
to sustainability,
energy efficiency,
and environmental
issues.

Cautions identify hazards
that may result in temporary or
permanent damage of equipment
or tools if the proper procedures
and safety measures are not
followed. If a caution is not
understood, always consult a
supervisor or instructor.
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lllustrations have been designed
to clearly and simply communicate
the specific topic. Many illustrations
have been updated for this edition.
Photographic images have been
reviewed and updated as needed
to ensure their continued
appropriateness and relevancy.

Summary feature provides an
additional review tool for you and
reinforces key learning objectives.

Suggested Activities
extend your learning
and help you apply
knowledge.

Review Questions allow you to demonstrate knowledge, identification,
and comprehension of chapter material.

Know and Understand questions enable you to demonstrate
knowledge, identification, and comprehension of chapter material.

Analyze and Apply questions extend learning and develop your
abilities to use learned material in new situations and to break down
material into its component parts.

Critical Thinking questions develop higher-order thinking and
problem-solving, and personal and workplace skills.



TOOLS FOR STUDENT AND INSTRUGTOR SUCGESS

Student Tools
Student Text Small Gas

Small Gas Engines covers all areas of engine theory and service. The book includes
extensive information on L-head, overhead valve, and overhead cam engine designs.
The theory sections of the book give the reader a sound understanding of the science involved
in four-stroke and two-stroke internal combustion cycles in easy-to-understand language.
They also provide the reader with clear explanations of the role of basic engine components,
and the benefits and operation of various engine designs. The troubleshooting and engine
service information in the book is generalized rather than manufacturer-specific so that it can
be applied to a wide range of engine designs from different manufacturers. The book contains
all of the service procedures needed to completely rebuild a small, single-cylinder gas engine.

Lab Workbook

The lab workbook that accompanies Small Gas Engines is designed to help students recall, review, and apply
concepts introduced in the book. Questions that correspond to each textbook chapter reinforce key concepts. Hands-on
jobs in the lab workbook allow students to practice what they learn from the textbook and in the classroom.

Online Learning Suite e

The Online Learning Suite provides the foundation of instruction and
learning for digital and blended classrooms. An easy-to-manage shared
classroom subscription makes it a hassle-free solution for both students
and instructors. An online student text and lab workbook, along with
rich supplemental content, brings digital learning to the classroom. All
instructional materials are found on a convenient online bookshelf and
accessible at home, at school, or on the go.

Online Learning Suite/Student Text Bundle

Looking for a blended solution? Goodheart-Willcox offers the
Online Learning Suite bundled with the printed text in one easy-to-
access package. Students have the flexibility to use the printed text, the Online Learning Suite, or a combination of both
components to meet their individual learning styles. The convenient packaging makes managing and accessing content
easy and efficient.

Instructor Tools
LMS Integration

Integrate Goodheart-Willcox content within your Learning Management System for a seamless user experience for
both you and your students. LMS-ready content in Common Cartridge® format facilitates single sign-on integration and
gives you control of student enroliment and data. With a Common Cartridge integration, you can access the LMS features
and tools you are accustomed to using and G-W course resources in one convenient location—your LMS.

To provide a complete learning package for you and your students, G-W Common Cartridge includes all content from
the Online Learning Suite and Online Instructor Resources. When you incorporate G-W content into your courses via
Common Cartridge, you have the flexibility to customize and structure the content to meet the educational needs of your
students. You may also choose to add your own content to the course.

QTI® question banks are available within the Online Instructor Resources for import into your LMS. These prebuilt
assessments help you measure student knowledge and track results in your LMS gradebook. Questions and tests can be
customized to meet your assessment needs.



Online Instructor Resources (OIR)

Online Instructor Resources provide all the support
needed to make preparation and classroom instruction
easier than ever. Available in one accessible location,
the OIR includes Instructor Resources, Instructor’s
Presentations for PowerPoint®, and Assessment Software
with Question Banks. The OIR is available as a subscription
and can be accessed at school, at home, or on the go.

Instructor Resources One resource provides
instructors with time-saving preparation tools such as
answer keys, editable lesson plans, and other teaching
aids.

Instructor’s Presentations for PowerPoint®
These fully customizable, richly illustrated slides help you

teach and visually reinforce the key concepts from each chapter.

ExamView® Assessment Suite Administer and manage assessments to meet your classroom needs.

The ExamView® Assessment Suite allows you to quickly and easily create, administer, and score paper and online
tests. Included in the assessment suite are the ExamView® Test Generator, ExamView® Test Manager, and ExamView®
Test Player. G-W test banks are installed simultaneously with the software. Using ExamView simplifies the process of
creating, managing, administering, and grading tests. You can have the software generate a test for you with randomly
selected questions. You may also choose specific questions from the question banks and, if you wish, add your own
questions to create customized tests to meet your classroom needs.

G-IV Integrated Learning Solution
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e Standards-aligned
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