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This book is dedicated to my best pal, Sam,
a black lab. He has been beside me since

I wrote the first book, thirteen years ago.

It looks like this book will be his last.
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Guided Tour

GUIDED TOUR

Welcome to AutoCAD 2007 Instructor. Here are some features you will find in this book to help you

learn AutoCAD 2007.

Chapter Objectives

Each chapter opens with a list of new

concepts you can expect to learn.

Having objectives in mind helps you

focus on the important ideas as you
move through each chapter.

74 Chapter 4

i)

Erase

&

Using Erase

Erase is the simplest editing command. Erase removes objects trom the drawing. The only action
required is the selection of objects to be erased

Begin a New drawing to complete the selection set practice exercises. 1f the Startup dialog box appears,
select Start from Scratch, choose Imperial as the default setting, and click the OK button. The Erase, Move,
and Copy commands can be activated by any one of the methods shown in the command tables that

follow,

Draw several Lines and Circles. Practice using the object selection options with the Erase
command. The following sequence uses the pickbox, Windoiw, and Crossing Windozw

[ e N S R s

1 Command: type E and press Spacebar E is the alias for Erase,
Spacebar can be used
like Enter

2 ERASE Select objects: use pickbox to select one abjects are highlighted

or two objects

3. Select objects: type W to use a Window, objects are highlighted

then select more objects

4 Select objects: type C to use a Crossing objects are highlighted

Window, then select objects.
5, Select objects; press Enter objects are erased

Draw several more Lines and Circles. Pra

actice using the Erase command w

and ALlto Crossing Window options as indicated below.

ith the AUto Window

1 Command: select the Modify pull-down,
then Erase
2 ERASE Select objects use pickbox to PICK an open | objects inside Window
area, drag Window to the right | are highlighted
to select objects
3 Select objects: PICK an open area, drag objects inside and
Crossing Window to the left to | crossing throu,
select objects Window are highlighted
4 Select objects. press Enter objects are erased




Guided Tour xxvii
N

166 Chapfer 9
Streich
Pull-down Meou
Modify MODIFY2
Stretch Stretch . Stretch
Objects can be made longer or shorter FIGURE 9-9

with Stretch. The power of this command
lies in the ability to Stretch groups of
objects while retaining the connectivity
of the group (Fig. 9-9). When Stretched,
Lines and Plines become longer or shorter
and Arcs change radius to become longer -
orshorter. Circles do not stretch; rather, AT
they move if the center is selected within { 1
the Crossing Window. i l ,
{

<

Objects to Stretch should be selected by it
a Crossin ow or Crossing Polyg:
only. The Crossing Window or Polygon
should be created so the objects to Stretch
cross through the window. Stretch actu-
ally moves the object endpoints that are
located within the Crossing Window.

Command: stretch

Select objects to stretch by crossing-window or crossing-polygon...

Select objects: PICK

Specify opposite corner: PICK

Select objects: Enter

Specify base point or [Displacement] <Displacement>: (Select a point to stretch from.)
Specify second point or <use first point as displacement>: (Select a point to stretch to.)

Stretch can be used to lengthen one object FIGURE 9-10

while shortening another. Application of
this ability would be repositioning a door — =
Il |L#

A POt
PLACTMEN

or window on a wall (Fig, 9-10).

Ay 1)
In summary, the Stretch command stretches WKW -
objects that cross the selection Window and Ll g |
< "
= 5 v : ‘ 1 *
the selection Window, as shown in
Figure 9-10. i f

The Stretch command allows you to select / i
objects with other selection methods, such

as a pickbox or normal (non-crossing)

Window. Doing so, however, results in a i |

Command Tables

Whenever an AutoCAD command
is introduced in the book, this table
indicates all the methods you can
use to call up the command.

Move since only objects crossing. |
ing w t

*2007” and “2006” Bars

These vertical bars in the page margins
allow you to quickly identify the com-
mands and options that are new in
AutoCAD 2007 and in AutoCAD 2006.
This feature is especially helpful for
readers updating from either AutoCAD
2006 or 2005.

1136 Chapter 39

FIGURE 39-47

However, if you always want to select faces, edges, and vertices within com-
posite solids without first selecting the individual primitive, you can change
the solid’s History setting to None using the Properties palette (Fig. 39-47)
With this setting, you can select any face, edge, or vertex without having to
select the primitive first. For example, you could directly select the top face
on the large Box primitive without having to first select the Box itself.
Remember that using the Propertics palette allows you to change properties
for the selected object(s) only.

B = LY

For example, assume the History setting for the composite solid  FIGURE 39-48
shown in Figure 3948 was changed to None. Selection of the
L-shaped face would be possible only with this setting. ~
Otherwise, with a History setting of Record, the entire faces of
the Box primitives would be selected and highlighted.

NOTE: Once History is set to None, the history of the composite
solid’s construction is deleted and cannot be retrieved. Setting
the History back to Record begins a new record.

SOLIDHIST

The SOLIDHIST system variable sets the history for all solids,
both new and existing. This setting overrides the History
setting in an individual solid’s Properties palette. When SOLID-
HIST is set to the default of 1, composite solids retain the
history of the original objects contained in the composite.

0 Sets the History property to None for all solids. No history is retained.
1 Sets the History property to Record for all solids. All solids retain a history of their original
objects.

FIGURE 39-49

Show History
A composite solid is created by using multiple primitives com-
bined by Boolean operations. For example, assume a compos-

ite solid was created by using Subtruct to remove a small Box i |
primitive from a large Box primitive as shown in Figure 3949, { L
Normally, all of the individual primitives are not visible unless i

you select them as subobjects. In our example, the small Box
primitive is not visible.
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“TIP” Icons

“TIP” icons point out time-saving tricks and 672_Chapter 27

tips that otherwise might be discovered p—

only after much experience with AutoCAD. a -
Offset

Invoke the Offsef command and FIGURE 27-12

specify a distance. The first dis-

tanceis rbitrary. Specify an T —————

appropriate value between the Suw AD0eP SELARUAIRN S b

front view inclined plane and the } <L - 5

nearest edge of the auxiliary view |2 F

(20 for the example). Offset the & fy

new Line at a distance of 50 (for 8l )

the example) or PICK two points '/ o

(equal to the depth of the view). : &

Note that the Offset lines have sf T

- lengths equal to the original and 21 ol

therefore require no additional i o

editing (Fig. 27-12). a¢ .
= f
&) v
v e T ——————— . Las
= a— g

Next, two Lines would be drawn  FIGURE 27-13
between Endpoints of the existin;
offset lines to complete the rect-
angle. Offset could be used again
to construct additional lines to
facilitate the construction of the
two circles in the partial auxil-
iary view (Fig 27-13).

£

oen e v
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From this point forward, the
construction process would be
similar to the example given pre-
viously (Figs. 27-5 through 27-8)
Even though Offset does not
require that the SNAP be Rofated,
the complete construction of the
auxiliary view could be simpli-
fied by using the rotated SNAP
and GRID in conjunction with

Offe.
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792 Chapter 30

Overlay FIGURE 30-18

An Xref Overlay is similar to an
Attached Xref with one main dif- f;;ﬁ _E

ference—an Overlay cannot be

nested. In other words, if you o o ‘
Attachadrawing that (itselfhas L | o] | |
an Overlay, the Overlay does not -~ P % |

appear in your drawing. On the
other hand, if the first drawing
is Attached, it appears when the
parent drawing is Attached to 1

another drawing (Fig. 30-18). ] D ~ o . .
0 |www i ' . L ' .
e DG, TAE DWE ﬁ Ve ~ | L . L i . 1
= Graphically Driven Page Layout
S — ra cally priven Page Layou
To produce an Overlay using the Xref Manager, you  FIGURE 30-19
must first select the Attach button to produce the

Select File dialog box. After selecting the desired
to overlay, press the Overlay button in the

Approximately 2000 illustrations are given
Extel e dilog b Gt appear in the book. Explanatory text is located

(Fig. 30-19). If you type the -Xref command, e ==, - : : A

simply use the Overlay option and the standard st :T — . dlreCﬂ.y nextfo the related flgure. i

Select File dialog box appears

The Orerlay option prevents “circular” Xrefs FIGURE 30-20
from appearing by preventing unwanted
nested Xrefs. This is helpful in a networking
environment where many drawings Xref
other drawings. For example, assume
drawing B has drawing A as an Overlay. As
you work on drawing C, you Xref and view
only drawing B without drawing B's over-
lays—namely drawing A. This occurs
because drawing A is an Over]
Attached. 1 all drawings are Overlays, no
nesting occurs (Fig. 30-20),
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Multiview Drawing 621

CHAPTER EXERCISES

1. Open the drawing. FIGURE 24-34

A. Create the right side view. Use OSNAP and
ORTHO or Polar Tracking to create Lines or
Rays to the miter line and down to the right
side view as shown in Figure 24-34. Offset
may be used effectively for this purpose
instead. Use Extend, Offset, or Ray to
create the projection lines from the front
view to the right side view. Use Object Snap
Tracking when appropriate

FIGURE 24-35
B. Trim or Erase the unwanted projection —~———
lines, as shown in Figure 24-35, Draw a =
Line or Ray from the Endpoint of the diago-
nal Line in the top view down to the front to
supply the boundary edge for Trimming the ~ L
horizontal Line in the front view as shown.
C. Next, create the hidden lines for the Figure 24-36

holes by the same fashion as before (Fig,

24-36). Use previously created Layers to A Se——
achieve the desired Linetypes. Complete & y
the side view by adding the horizontal )
hidden Line in the center of the view. e

Chapter Exercises

Exercises help you try out the commands
discussed in each chapter. Exercises
begin with simple, step-by-step use of
commands and progress to more
advanced drawings based on synthesis
of earlier ideas.

Multi-chapter “Reuse” Exercises

Exercise drawings that are used again in
other chapters are designated with this
“Reuse” icon. The associated drawing file
names are printed in a reversed font.
Using these multi-chapter exercises maxi-

mizes the student's efforts, creates connec-

tions between concepts, and makes the
most of the natural pedagogical progres-
sion of the material.

448 Chapter 18
5. Text, Mtext FIGURE 18-71
Open the drawing ) [~

from Chapter 9 Exercises. Using
romans.shx font, use Text to place
the part name and METRIC annota-
tion (Fig. 18-71). Use a Height of 5
and 4, respectively, and the Center
Justification option. For the notes,
use Mtext to create the boundary as
shown. Use the default Justify
method (TL)and a Height of 3.

Use Ddedit, Mtedit, or Properties if
necessary. SaveAs CBRACTXT.

>

Style

Create two new styles for each of your template drawings: EEJIIESN, EEIEEN, and
(SVSNIERN Use the romans.shx style with the default options for engineering applications or
CityBlueprint (TTF) for architectural applications. Next, design a style of your choosing to use

\ i -—

for larger text as in title blocks or large notes.

7. Import Text, Ddedit, Properties

Use a text editor such as Windows
Wordpad or Notepad to create a text
file containing words similar to
“Temperatures were recorded at
Sanderson Field by the National
Weather Service.” Then Open the
TEMPGRPH drawing and use the
Import Text... option of Mtext to bring
the text into the drawing as a note in
the graph as shown in Figure 18-72
Use Ddedit to edit the text if desired or
use Properties to change the text style
or height.

Create a Title Block

FIGURE 18-72

50"

e
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Sun, Mon Tues. Wed Thur, Fri Sot.

A. Begin a New drawing and assign the name
Create the title block as shown in
ure 18-73 or design your own, allowing
~paw for eight text entries. The dimensions
are set for an A size sheet. Draw on Layer 0

Use a Pline with .02 width for the boundary
and Lines for the interior divisions. (No Lines
are needed on the right side and bottom
because the title block will fit against the

border lines.)

PEBURR AL EDGE

Az} —

WEEK OF JANUARY 16-22

Torpastunm vare recase o Somdermon Fd by v Notionsl Becther Toes

FIGURE 18-73
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ABOUT THIS BOOK

This Book Is Your AutoCAD 2007 Instructor

The objective of AutoCAD 2007 Instructor is to provide you the best possible printed medium for learning
AutoCAD, whether you are a professional or student learning AutoCAD on your own or whether you
are attending an instructor-led course.

Complete Coverage

AutoCAD 2007 Instructor is written to instruct you in the full range of AutoCAD 2007 features. All com-
mands, system variables, and features within AutoCAD are covered. This text can be used for a two-,
three-, or four-course sequence.

Graphically Oriented

Because AutoCAD 2007 Instructor discusses concepts that are graphical by nature, many illustrations
(approximately 2000) are used to communicate the concepts, commands, and applications.

Easy Update from AutoCAD 2005 and AuioCAD 2006

AutoCAD 2007 Instructor is helpful if you are already an AutoCAD user but are updating from AutoCAD
2005 or 2006. All new commands, concepts, features, and variables are denoted on the edges of the pages
by a vertical “2006” bar (denoting an update since 2005) or a “2007” bar (denoting an update since 2006).

Pedagogical Progression

AutoCAD 2007 Instructor is presented in a pedagogical format by delivering the fundamental concepts
first, then moving toward the more advanced and specialized features of AutoCAD. The book begins
with small pieces of information explained in a simple form and then builds on that experience to
deliver more complex ideas, requiring a synthesis of earlier concepts. The chapter exercises follow the
same progression, beginning with a simple tutorial approach and ending with more challenging prob-
lems requiring a synthesis of earlier exercises.

Multi-chapter “Reuse” Exercises

About half of the Chapter Exercises are used again later in subsequent chapters. This concept empha-
sizes the natural pedagogical progression of the text, creates connections between concepts, and maxi-
mizes the student's efforts. Reuse Exercises are denoted with a “Reuse” (diskette) icon and the related
drawing file names are printed in a reversed font.

Important “Tips™

Tips, reminders, notes, and cautions are given in the book and denoted by a “TIP” marker in the margin.
This feature helps you identify and remember important concepts, commands, procedures, and tricks
used by professionals that would otherwise be discovered only after much experience.

Valuable Reference Guide

AutoCAD 2007 Instructor is structured to be used as a reference guide to AutoCAD. Several important
tables, lists, and variable settings are “tabbed” on the edge of the page for easy access. Every command
throughout the book is given with a “command table” listing the possible methods of invoking the
command. A complete index gives an alphabetical listing of all AutoCAD commands, command
options, system variables, and concepts discussed.
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For Professionals and Students in Diverse Areas

AutoCAD 2007 Instructor is written for professionals and students in the fields of engineering, architec-
ture, design, construction, manufacturing, and any other field that has a use for AutoCAD. Applications
and examples from many fields are given throughout the text. The applications and examples are not
intended to have an inclination toward one particular field. Instead, applications to a particular field are
used when they best explain an idea or use of a command.

McGraw-Hill’s ARIS—Assessment Review and Instruction System

Please visit our web page at www.mhhe.com/leach to access a complete homework and course manage-
ment system for AutoCAD 2007 Instructor. Ancillary materials are available for reading or download
and can be assigned using ARIS. Questions for each chapter (true-false, multiple choice, and written
answer) are available for homework, review, and testing. Over 400 drawing problems specifically for
architectural, mechanical engineering, and civil/electrical applications are available. Solutions for
drawing problems and questions can be downloaded by requesting a password from your McGraw-Hill
representative.

Additional Chapters

Chapter 45, Customize User Interface, Chapter 46, CAD Management, and Chapter 47, Express Tools, are
available free at www.mhhe.com/leach.

Have Fun

I predict you will have a positive experience learning AutoCAD. Although learning AutoCAD is not a
trivial endeavor, you will have fun learning this exciting technology. In fact, I predict that more than
once in your learning experience you will say to yourself, “Sweet!” (or something to that effect).

James A. Leach
ABOUT THE AUTHOR

James A. Leach (B.I.D., M.Ed.) is Professor of Engineering Graphics at the University of Louisville. He
began teaching AutoCAD at Auburn University early in 1984 using Version 1.4, the first version of
AutoCAD to operate on IBM personal computers. Jim is currently Director of the AutoCAD Training
Center established at the University of Louisville in 1985, one of the first fifteen centers to be authorized
by Autodesk.

In his 30 years of teaching Engineering Graphics and AutoCAD courses, Jim has published numerous
journal and magazine articles, drawing workbooks, and textbooks about Autodesk and engineering
graphics instruction. He has designed CAD facilities and written AutoCAD-related course materials for
Auburn University, University of Louisville, the AutoCAD Training Center at the University of
Louisville, and several two-year and community colleges. Jim is the author of 15 AutoCAD textbooks
published by Richard D. Irwin and McGraw-Hill.

CONTRIBUTING AUTHORS

Steven H. Baldock is an engineer at a consulting firm in Louisville and offers CAD consulting as well.
Steve is an Autodesk Certified Instructor and teaches several courses at the University of Louisville
AutoCAD Training Center. He has 18 years experience using AutoCAD in architectural, civil, and struc-
tural design applications. Steve has degrees in engineering, computer science, and mathematics from
the University of Louisville and the University of Kentucky. Steve Baldock prepared material for several
sections of AutoCAD 2007 Instructor, such as xrefs, groups, text, multiline drawing and editing, and
dimensioning. Steve also created several hundred figures used in AutoCAD 2007 Instructor.
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Michael E. Beall is the owner of AutoCAD® Trainer Guy, LLC in Shelbyville, Kentucky, near Louisville.
Most recently, Mr. Beall authored AutoCAD 2006: Transitioning from AutoCAD 2002 to AutoCAD 2006
(Autodesk Official Training Courseware) published by Autodesk, Inc. For New Riders Publishing, he
served as the Development Editor for Inside AutoCAD 2000, co-authored AutoCAD 14 Fundamentals, and
was a contributing author to Inside AutoCAD 14. Other contributions include co-authoring AutoCAD
Release 13 for Beginners and Inside AutoCAD LT for Windows 95. Since 1982 Michael has presented CAD
training seminars in nearly a dozen countries and more than 30 states. He is an Autodesk Certified
Instructor (ACI) at the University of Louisville AutoCAD Training Center where he received Autodesk's
“Instructional Quality Award” and “Instructional Quality Award in Industry Training.” Michael assisted
with several topics in AutoCAD 2007 Instructor and continues to be a source of information about
AutoCAD nuances.

Bruce Duffy has been an AutoCAD trainer and consultant for 21 years. He has aided many Fortune 500
companies with training, curriculum development, and productivity assessment/training. Bruce
worked as an instructor at the University of Louisville and the Authorized Autodesk Training Center for
seven years. Since 2002, Bruce has been working with Florida International University in Miami,
Florida, as an Instructional Design and Online Learning consultant. He still consults and provides
AutoCAD training for national and international clients. Bruce Duffy contributed much of the material
for Chapters 31 and 32 of AutoCAD 2007 Instructor.

Patrick McCuistion, Ph.D., has taught in the Department of Industrial Technology at Ohio University
since 1989. Dr. McCuistion taught three years at Texas A&M University and previously worked in
various engineering design, drafting, and checking positions at several manufacturing industries. He
has provided instruction in geometric dimensioning and tolerancing to many industry, military, and
educational institutions and has written one book, several articles and given many presentations on the
topic. Dr. McCuistion is an active chairman or member of the following ANSI/ ASME subcommittees,
Y14.2 Line Conventions & Lettering, Y14.3 Multiview and Section View Drawings, Y14.5 Dimensioning
& Tolerancing, Y14.8 Castings, Forging & Molded Part Drawings, Y14.5.2 Geometric Dimensioning
Certification, Y14.35 Revisions, Y14.36 Surface Texture, Y14.43 Functional Gages and the Y14 Main com-
mittee. Dr. McCuistion contributed the material on geometric dimensioning and tolerancing for
AutoCAD 2007 Instructor. '

Lee Ambrosius is an Autodesk Authorized Author and Developer and the owner of HyperPics, LLC, an
AutoCAD consulting company. He has been a user of AutoCAD since AutoCAD Release 12 and of 3D
Studio for over 10 years. Lee consults on a variety of topics ranging from customizing AutoCAD to pro-
gramming with AutoLISP, ObjectARX, and other languages. Lee is also a contributing author to
AutoCAD Users Group International’s AUGI World and develops technical documents such as white
papers for Autodesk. Lee contributed much of the material for Chapter 41, Rendering and Animation,
Chapter 45, Customize User interface, and Chapter 46, CAD Standards.

Tom Heffner is presently the Coordinator and AutoCAD Instructor at Winnipeg Technical College,
Continuing Education since 1989. Tom prepares the curriculum and teaches the Continuing Education
AutoCAD Program to Level I, II, and III (3D) students. Over the past 30 years Tom has worked for
several engineering companies in Canada, spending the last 19 years with The City of Winnipeg, Public
Works Department, Engineering Division as Supervisor of Drafting and Graphic Services. Tom was
instrumental in introducing and training City of Winnipeg Engineering employees AutoCAD starting
with Version 2.6 up to the current Autodesk release. Tom has been a contributing author for McGraw-
Hill for AutoCAD 2007 Instructor and AutoCAD 2006 Companion chapter exercises and chapter
test/review questions.
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LEGEND

The following special treatment of characters and fonts in the textual content is intended to assist you in
translating the meaning of words or sentences in AutoCAD 2007 Instructor.

Underline Emphasis of a word or an idea.

Helvetica font An AutoCAD prompt appearing on the screen at the command line or
in a text window.

Italic (Upper and Lower) An AutoCAD command, option, menu, toolbar, or dialog box name.

UPPER CASE A file name.

UPPER CASE ITALIC An AutoCAD system variable or a drawing aid (OSNAP, SNAP, GRID,
ORTHO).

Anything in Bold represents user input:

Bold What you should type or press on the keyboard.

Bold Italic An AutoCAD command that you should type or menu item that you
should select.

BOLD UPPER CASE A file name that you should type.

BOLD UPPER CASE ITALIC A system variable that you should type.

PICK Move the cursor to the indicated position on the screen and press the
select button (button #1 or left mouse button).
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