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- . Preface

Heavy Equipment Power Trains and Systems was developed to educate students who
are planning a career in the off-highway industry, especially construction and agri-
cultural equipment. However, this text will empower students working in other heavy
equipment power train fields, like forestry or mining, and is appropriate for students
who are pursuing a certificate, associate’s degree, bachelor’s degree, or master’s degree.

The author and publisher proudly support the mission of the AED Foundation,
which encourages continuous learning, provides educational opportunities for today’s
employees, and improves the availability and quality of tomorrow’s equipment indus-
try technicians. The contents of this text have been carefully correlated to the Power
Trains section and key areas of the Safety and Hydraulics/Hydrostatics sections of
AED’s “Standards for Construction Equipment Technology.”

This textbook includes traditional power train content such as safety, overhead
lifting, belts, chains, gearing, manual transmissions, planetary transmissions, coun-
tershaft transmissions, powershift and automatic transmissions, torque converters,
hydrostatic drives, brake systems, axles, differentials, final drives, suspensions, tires,
undercarriages, track steering, wheeled steering systems, and electric drives. In addi-
tion, the book is especially unique in providing an in-depth explanation of late-model
continuously variable transmissions.

The text provides fundamental instruction on hydrostatic transmissions with the
goal of having students fully comprehend the systems rather than needing to rely on
discrete (or limited) troubleshooting charts. Students will also gain instruction in hy-
draulic diagnostic principles such as how to tap into the system, what tools are avail-
able, how to properly use those tools, and how to perform the tests safely.

Heavy Equipment Power Trains and Systems provides students the necessary
foundational building blocks, equipping them for a bright future in off-highway pow-
er train technology. The book includes over 1000 images comprised of multicolor line
art, cross-sectional drawings, photographs, and 3-D images. The book includes review
questions, case studies, and helpful techniques for diagnosing power trains.
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Some notable updates in this edition of Heavy Equipment Power Trains and Systems
include additional information about torque multipliers and pressure taps in Chapter
2, drills in Chapter 3, and centrifugal clutches in Chapter 8. Chapter 9 has updates on
Caterpillar planetary transmissions including the new elevated dozer four-speed trans-
mission, and an introduction to fracking transmissions. The Allison TC10 transmission
was relocated to Chapter 10 due to its countershaft design. Chapter 10 also includes
the description and clutch apply chart for the John Deere €23 transmission. Chapter 11
includes a case study for diagnosing warped clutches in non-electronic transmissions.
Chapter 12 contains updates to three-stage torque converters and torque dividers, and
new content on a multiple-disc stator clutch and dozers with lockup clutches. Chapter
18 has a new vibration analysis case study. Chapter 19 includes a New Holland telehan-
dler parking brake case study. Chapter 23 lists several styles of Caterpillar track chains.
Chapter 24 has new content on agricultural tractors with four rubber tracks.
Chapter 25 includes new content on equipment with multi-steer axles, steering ampli-
fiers, and Danfoss MultiAxis steering.
The chapters with significant updates include:

¢ Chapter 13: new content on Danfoss single-servo pumps, Rexroth DA speed-sensing-
pumps, Danfoss pressure-limiting controls, John Deere X9 overspeed limit control,
and improvements to Eaton IPOR controls.

¢ Chapter 14: new content on how to adjust Bosch Rexroth DA pumps, shaft runout,
a combine case study, and a dual-path skid steer.

e Chapter 15: new content on mechanical variators, John Deere X9 pro-drive twin HST
motor transmission, and Caterpillar wheel loaders with twin HST transmissions.

e Chapter 26: includes some of the most extensive enhancements. It has been
reorganized around the main topics of alternators, six types of electric-drive motors
(including synchronous switched reluctance motors), electric-drive mining trucks,
electric-drive wheel loaders (including extensive new material), electric-drive dozers,
electric and hybrid electric excavators, and electric/hybrid safety and service.
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Features of the Textbook

The instructional design of this textbook includes
student-focused learning tools to help you succeed.
This visual guide highlights these features.

Chapter Opening Materials

Each chapter opener contains a list of learning objectives.
Objectives clearly identify the knowledge and skills to be
gained when the chapter is completed.

Additional Features

Additional features are used throughout the body of each
chapter to further learning and knowledge. Warnings

alert you to potentially dangerous materials and practices.
Cautions alert you to practices that could potentially damage
equipment or instruments. Notes are tips that help you
develop critical thinking, diagnostic and troubleshooting skills
needed in the workplace today. Step-by-Step Procedures
are presented throughout the textbook to provide clear
instructions for hands-on service activities. Pro Tips provide
advice and guidance that is especially applicable for on-the-
job situations. Case Studies describe real-life situations
encountered by technicians in the field to help you under-
stand what you can anticipate and expect in the workplace.

IHlustrations

Illustrations have been designed to clearly and simply
communicate the specific topic. Numerous illustrations have
been replaced or updated for this edition. Photographic images
have been updated to show the latest equipment.

End-of-Chapter Content

End-of-chapter material provides an opportunity for review
and application of concepts. A concise Summary provides an
additional review tool and reinforces key learning objectives.
This helps you focus on important concepts presented in

the text. Know and Understand questions enable you to
demonstrate knowledge, identification, and comprehension
of chapter material. Apply and Analyze 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, personal, and workplace skills.
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TOOLS FOR STUDENT AND INSTRUCTOR SUCCESS

Student Tools

Instructor Tools

Student Text

Heavy Equipment Power Trains _
and Systems is a comprehensive

text that focuses on the theory, :
diagnosis, and service of power
train and related systems in
heavy equipment used in
construction, mining, forestry,
and agriculture.

Lab Workbook

- Hands-on practice includes questions and
activities.

« Jobs offer students opportunities to perform
various hands-on tasks like those they will be
required to perform in the industry.

G-W Digital Companion

For digital users, e-flash cards and vocabulary
exercises allow interaction with content to create
opportunities to increase achievement.

G-WEduHub

Instructor

Experience

Student Success
Powerful Content
Applied Practice

Standards Alignment

Authentic Learning

LMS Integration

Integrate Goodheart-Willcox content within your Learning
Management System for a seamless user experience for

both you and your students. EduHub LMS-ready content

in Common Cartridge® format facilitates single sign-on
integration and gives you control of student enrollment 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.

G-W Common Cartridge provides a complete
learning package for you and your students. The included
digital resources help your students remain engaged and
learn effectively:

- Digital Textbook
+ Online Lab Workbook content
- Drill and Practice vocabulary activities

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.

For instructors, the Common Cartridge includes the
Online Instructor Resources. 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

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

- Instructor’s Presentations for PowerPoint® are fully
customizable, richly illustrated slides that help you teach
and visually reinforce the key concepts from each chapter.

« Administer and manage assessments to meet your
classroom needs using Assessment Software with
Question Banks, which include hundreds of matching,
completion, multiple choice, and short answer questions
to assess student knowledge of the content in each chapter.
See www.g-w.com/heavy-equipment-power-trains-

systems-2024 for a list of all available resources.

Professional Development
- Expert content specialists
« Research-based pedagogy and instructional practices

« Options for virtual and in-person Professional
Development
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