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About ESource

ESource—The Prentice Hall Engineering Source
—www.prenhall.com/esource

ESource—The Prentice Hall Engineering Source gives professors the power to harness
the full potential of their text and their first-year engineering course. More than just a
collection of books, ESource is a unique publishing system revolving around the
ESource \vebSIte—www.prenlmll.com/esource. ESource enables you to put your stamp
on your book just as you do your course. It lets you:

Control You choose exactly what chapter or sections are in your book and in what order
they appear. Of course, you can choose the entire book if you’d like and stay with the
authors’ original order.

Optimize Get the most from your book and your course. ESource lets you produce the
optimal text for your students needs.

Customize You can add your own material anywhere in your text’s presentation, and
your final product will arrive at your bookstore as a professionally formatted text.

ESource ACCESS

Starting in the fall of 2000, professors who choose to bundle two or more texts from the
ESource series for their class, or use an ESource custom book will be providing their
students with complete access to the library of ESource content. All bundles and cus-
tom books will come with a student password that gives web ESource ACCESS to all
information on the site. This passcode is free and is valid for one year after initial log-on.
We've designed ESource ACCESS to provides students a flexible, searchable, on-line
resource.

ESource Content

All the content in ESource was written by educators specifically for freshman/first-year
students. Authors tried to strike a balanced level of presentation, an approach that was
neither formulaic nor trivial, and one that did not focus too heavily on advanced topics
that most introductory students do not encounter until later classes. Because many pro-
fessors do not have extensive time to cover these topics in the classroom, authors pre-
pared each text with the idea that many students would use it for self-instruction and
independent study. Students should be able to use this content to learn the software tool
or subject on their own.

While authors had the freedom to write texts in a style appropriate to their partic-
ular subject, all followed certain guidelines created to promote a consistency that makes
students comfortable. Namely, every chapter opens with a clear set of Objectives,
includes Practice Boxes throughout the chapter, and ends with a number of Prob-
lems, and a list of Key Terms. Applications Boxes are spread throughout the book
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with the intent of giving students a real-world perspective of engineering. Success
Boxes provide the student with advice about college study skills, and help students
avoid the common pitfalls of first-year students. In addition, this series contains an
entire book titled Engineering Success by Peter Schiavone of the University of Alberta
intended to expose students quickly to what it takes to be an engineering student.

Creating Your Book

Using ESource is simple. You preview the content either on-line or through examina-
tion copies of the books you can request on-line, from your PH sales rep, or by calling
1-800-526-0485. Create an on-line outline of the content you want, in the order you
want, using ESource's simple interface. Either type or cut and paste your own material
and insert it into the text flow. You can preview the overall organization of the text
you've created at anytime (please note, since this preview is immediate, it comes unfor-
matted.), then press another button and receive an order number for your own custom
book. If you are not ready to order, do nothing—ESource will save your work. You can
come back at any time and chdnge re-arrange, or add more material to your creation.
You are in control. Once you're finished and you have an ISBN, give it to your bookstore
and your book will arrive on their shelves six weeks after they order. Your custom desk
copies with their instructor supplements will arrive at your address at the same time.

To learn more about this new system for creating the perfect textbook, go to
www.prenhall.com/esource. You can either go through the on-line walkthrough of how
to create a book, or experiment yourself.

Supplements

Adopters of ESource receive an instructor's CD that contains professor and student
code from the books in the series, as well as other instruction aides provided by authors.
The website also holds approximately 350 Powerpoint transparencies created by
Jack Leifer of Univ. of Kentucky—Paducah available to download. Professors can either
follow these transparencies as pre-prepared lectures or use them as the basis for their
own custom presentations.
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Engineering Graphics

OVERVIEW SECTIONS
*1.1  The Importance of Engineering
Engineering designs start as images in the mind’s eye of an Graphics
' o o ) *1.2  Engineering Graphics
engineer. Engineering graphics has evolved to communi- «13 CAD
cate and record these ideas on paper both two- and three- *1.4  Design and CAD
dimensionally. In the past few decades, the computer has
made it possible to automate the creation of engineering
. o . o OBJECTIVES
graphics. Today engineering design and engineering graph-
. N L o After reading this chapter, you should be
ics are inextricably connected. Engineering design is com- alales e

municated visually using engineering graphics. . . L
yusing eng’ L * Describe visual thinking
« Differentiate perspective, isometric,
and orthographic projections

1.1 THE IMPORTANCE OF

ENGINEERING GRAPHICS Understand the basis of CAD
 Understand the relationship between

design and CAD

“Visualizing” a picture or image in your mind is a familiar
experience. The image can be visualized at many different
levels of abstraction. Think about light and you might see the
image of a light bulb in your “mind’s eye.” Alternatively, you
might think about light versus dark. Or you might visualize a
flashlight or table lamp. Such visual thinking is necessary in
engineering and science. Albert Einstein said that he rarely
thought in words. Instead, he laboriously translated his
visual images into verbal and mathematical terms.

Visual thinking is a foundation of engineering. Walter
P. Chrysler, founder of the automobile company, recounted
his experience as an apprentice machinist where he built a
model locomotive that existed “within my mind so real, so
complete, that it seemed to have three dimensions there.”




2  Chapter 1 Engineering Graphics

Yet, the complexity of today’s technology rarely permits a single person to build a device
from his own visual image. The images must be conveyed to other engineers and design-
ers. In addition, those images must be constructed in such a way that they are in a readily
recognizable, consistent, and readable format. This assuress that the visual ideas are
clearly and unambiguously conveyed to others. Engineering graphics is a highly stylized
way of presenting images of parts or assemblies.

A major portion of engineering information is recorded and transmitted using
engineering graphics. In fact, 92 percent of the design process is graphically based.
Written and verbal communications along with mathematics account for the remaining
eight percent. To demonstrate the effectiveness of engineering graphics compared to a
written description try to visualize an ice scraper based on this word description:

An ice scraper is generally in the shape of a 140 X 80 X 10 mm rectangular
prism. One end is beveled from zero thickness to the maximum thickness in
a length of 40 mm to form a sharp edge. The opposite end is semicircular. A
20 mm diameter hole is positioned so the center of the hole is 40 mm from
the semicircular end and 40 mm from either side of the scraper.

It is evident immediately that the shape of the ice scraper is much more easily
visualized from the graphical representation shown in Figure 1.1 than from the word
description. Humans grasp information much more quickly when that information is
presented in a graphical or visual form rather than as a word description.
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Figure 1.1.

Engineering drawings, whether done using a pencil and paper or a computer, start
with a blank page or screen. The engineer’s mind’s eye image must be transferred to the
paper or computer screen. The creative nature of this activity is similar to that of an art-
ist. Perhaps the greatest example of this is Leonardo da Vinci, who had exceptional engi-
neering creativity devising items such as parachutes and ball bearings, shown in
Figure 1.2, hundreds of years before they were re-invented. He also had exceptional
artistic talent, creating some of the most famous pictures ever painted such as Mona
Lisa and The Last Supper.



