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Preface

Engineering Design Graphics coyers the prmaples of en-
gineering drawing, computer ‘graphics, descriptive ge-
ometry, design, and pmblcm sdlving for a'céllege-level
course. The fifth edition i§’ a"major revision of the pre-
vious edition, but it retains tHe same class-tesfed for-
mat and general’ scquencc of topics

Computer graphidk.

Two chapters, 10 and 38, are devoted to computer
graphics. Chapter 10 provides a general introduction
to the use of computer graphics im design and drafting
and covers the fundamentals of AutoCAD Version
2.15 and its usage with ‘nifcrocomputers. Chapter 38
covers updated features of Mersior 2.5 that was re-
leased in late summer of: 986 and other applications
of AutoCAD. Additionally, .computer graphics tech-
niques have been integrated throughout other chap-
ters to offer an easy and natural transition from tradi-
tional graphics with.a! penal to: graphlcs by a
computer. -8

AutoCAD software was selected as the example
program to use because it is 1 thc most widely sold mii-
crocomputer software in ‘the’ computer graphics field.
Therefore, it is likely that more students will encounter
AutoCAD in the industrial employment environment
than any other software. The IBM XI/AT computer
{and their compatibles) were chosen as the microcom-
puter because they too dominate the market.:

Essentially all computer graphics principles have
been presented in ifltistrations that use a two-step for-
mat and are supplemented with the prompts from
AutoCAD that would b¢ seén ‘on the screen and the
response from the user. By this means, the teacher and
student will be able to cover the principles: of com-
puter graphics with the greatest ease.

Major topics

Other major areas in this text are communications,
working drawings, descriptive geometry, and design -
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concepts. Each of these areas is important to the en-
gineer, technologist, and technician.

Communications is covered as it relates to the
presentation of ideas, three-dimensional concepts,
data analysis, and pictorials. The methods of making
working drawings are given in accordance with ANSI
standards and include materials, tolerances, welding
specifications, pipe drafting, and electric/electronics

drafting. The design process is covered in Chapters 2 -

through 9 to illustrate the importance of engineering
graphics in developing creative solutions to technical
problems. Descriptive geometry is covered in (;haptes

27 through 32. Vectors, nomography, empirical équa-’

tions, and graphical calculus are other specialty areas
receiving emphasis.

Objectives

The objective of this book is to support courses in

which the student learns the various standards and

techniques of preparing engineering drawings and
specifications, learns how to read and interpret draw-
ings, learns how to supervise the preparation of draw-
ings by others, and learns how to solve three-dimen-
sional technical problems that require the application
of descriptive geometry and graphical analysis. Once
the principles of preparing drawings correctly have
been mastered, the student should be able to utilize
these techniques in preparing drawings made by com-
puter graphics methods. Above all, this textbook is de-
signed to help studerits expand theu' creative talents
and communicate their 1deas m an eﬁective manner

I-‘ormat B

Engmeenng Design Graphics cag be. used as a self-
instructional book enabling the student, to work inde-
pendently. Many problems are presented in a step-by-
step sequence that shows, the progressive steps in solv-
ing a problem and a second color is used to emphasize
imporant points of construction. There are over 600
problems, many of which arg new. These problems of-
fer a range of assignments that can be solved by stu-
dents to aid them in grasping principles covered in
each chapter. ‘

Revision features T

The fifth edition of Engineering Design Graphics has
been:updated to reflect important developments in the

field, including the use of new tools and technologies,
recent changes in governing standards, and others. In
addition this revision has benefited in numerous ways
from the close and continuous scrutiny of the author,
colleagues at the author’s and other institutions, and
students. The opportunity to use the book over the
course of several years has enabled us to refine and
improve the material in hundreds of ways.
Some of the major revision features are

® the revision of sgveral hundred illustrations to en-
hance clarity and student learning

® the inclusion of several hundred new drawings

@ Chapter 10, “The Computer in Design and Draft-
ing,”” replaces Chapter 37 from the fourth edition.
This chapter is much changed in content: it pro-
vides a general introduction to the area of com-
puter-aided design and drafting and then gives a
detailed description of the AutoCAD software
program and its application to engineering desxgn

graphics

® the insertion of computer graphics techniques in
all appropriate chapters

@ the addition of a new chapter, Chapter 38, which
details the updated features of AutoCAD’s Version
2.5 and offers some applications of these features
to engineering design graphics

® the major rewriting of the chapter on tolerances
-(Chapter 22} '

® the addition of many new ffroblems

o the editing of existing mat;nal in all chaptels, in-
cluding: extensive updating of refercnces, illustra-
tions, and photographs; the enlargement of many
problem illustrations from the fourth edition for
easier student use; correction of minor inaccura-
cies that were brought to our attention by stu-
dents, colleagues, and reviewers

Supplementary pmblems

Seventeen different problem  books and teachcrs
guides are available to be used with this textbook. A
listing of these books and their source is given on the
page preceding the Preface. Twelve of the manuals
have computer graphics problems on the backs of the
problem sheets that allow. the ‘coverage of the praob-
lems by both computer and traditional methods with
the same problem books.
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CHAPTER 1

Introduction to Engineering
and Technology

1.1
Introduction

This book is devoted to the introduction of elementary
design concepts of engineering and to the application
of engineering graphics to the design process. Exam-
ples are given that have an engineering problem at the
core and that require organization, analysis problem-
solving graphical principles, commumcanon and skill
(Fig. 1 1).

Creativity and imagination are esse'ntlal ingredi-
ents of the engineering profession Albert Einstein
said, ““Imagination is more important than knowledge,

FIG. 1.1 Problems in this text require a total for knowledge is limited, whereas imagination em-

engineering approach with the engineering ; braces the entire world . . . stimulating progress, or,
problem as the central theme. giving birth to evolution” (Fig. 1.2).




